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R&S®FPS-K6 Preface

Typographical Conventions

1 Preface

1.1 Typographical Conventions

The following text markers are used throughout this documentation:

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

quotation marks.

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

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

program code guished by their font.

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

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

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

2 Welcome to the Pulse Measurements Appli-
cation

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

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

The R&S FPS Pulse application (R&S FPS-K6) features:

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

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

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

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

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

http://www.rohde-schwarz.com/product/FPS.html)

Installation

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

2.1 Starting the Pulse Application

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

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

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

2. Select the "Pulse" item.

Pulse

User Manual 1177.5891.02 — 03 8
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R&S®FPS-K6 Welcome to the Pulse Measurements Application

Understanding the Display Information

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

The measurement is started immediately with the default settings. It can be configured
in the Pulse "Overview" dialog box, which is displayed when you select the "Overview"
softkey from any menu (see Chapter 5.1, "Configuration Overview", on page 54).

Multiple Measurement Channels and Sequencer Function

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

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

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

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

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

2.2 Understanding the Display Information

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

MultiView  Spectrum * Pulse
ReflLevel -10 Meas Time SGL
Freq 20.0 GHz Meas BW & Count 5/5

PRI *

[us

3 1.0 mspst
v LA 1 Clrw 5 Pulse (1) Phase

Start 6.44 s

1 = Channel bar for firmware and measurement settings

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

4 = Diagram area

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

@ MSRA operating mode
In MSRA operating mode, additional tabs and elements are available. A colored back-

ground of the screen behind the measurement channel tabs indicates that you are in
MSRA operating mode.

For details on the MSRA operating mode, see the R&S FPS MSRA User Manual.
For details on the MSRA operating mode, see the R&S FPS MSRA User Manual.

Channel bar information

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

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

Ref Level Reference level

Att *) RF attenuation

Freq *) Center frequency for the RF signal

Meas Time Measurement time (data acquisition time)

Meas BW *) Measurement bandwidth

*) If the input source is an I/Q data file, most measurement settings related to data acquisition are not
known and thus not displayed. For details see Chapter 4.4, "Basics on Input from 1/Q Data Files",

on page 46.
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Understanding the Display Information

SRate Sample rate

SGL The sweep is set to single sweep mode.

*) If the input source is an 1/Q data file, most measurement settings related to data acquisition are not
known and thus not displayed. For details see Chapter 4.4, "Basics on Input from 1/Q Data Files",
on page 46.

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 FPS Getting Started manual.

Window title bar information

For each diagram, the header provides the following information:

2 Magnitude Capture e 1 Clrw

D @ 43

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

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

6 = Trace mode

Diagram footer information

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

Status bar information

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

3 Measurements and Result Displays

3.1

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

Measurement range vs. result range vs. detection range

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

The detection range (if enabled) determines which part of the capture buffer is ana-
lyzed. The pulse numbers in the result displays are always relative to the current
detection range, that is: pulse number 1 is the first pulse within the detection range in
the capture buffer. If disabled (default), the entire capture buffer is used as the detec-
tion range. See also "Detection range" on page 43.

Exporting Table Results to an ASCII File

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

For step-by-step instructions on how to export a table, see Chapter 7.3, "How to Export
Table Data", on page 124.

L I S | Y N = 1= 14 0 T=) () 12
e FEvaluation Methods for Pulse Measurements..........cccoceuiiiieeiiieiee e 26

Pulse Parameters

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

The following graphic illustrates the main pulse parameters and characteristic values.
(For a definition of the values used to determine the measured pulse parameters see
Chapter 4.1, "Parameter Definitions", on page 38.)
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3.1.1

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

In order to obtain these results, select the corresponding parameter in the result config-
uration (see Chapter 6.1, "Result Configuration", on page 87) or apply the required
SCPI parameter to the remote command (see Chapter 8.12, "Configuring the Results",
on page 172 and Chapter 8.17, "Retrieving Results", on page 263).

®  TimMING Parameters. . ..o e 13
o  Power/Amplitude Parameters.......cccceeiiiiiiiiieee et 16
L I (o [ 1= Ty VA o= = 4= (= S 20
®  Phase Parameters....... ... 21
e Envelope Model (Cardinal Data Points) Parameters..........ccccceeeeeeeinieiiiiiiiiiiinenenees 22

Timing Parameters

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

B0 0153 2= 0 o SRR 14
ST= ] 11 T o TR T = TRt 14
ST o = PR SS 14
= Y| T = SRS 14
Pulse Width (ON TimMe).....ueiiiei ittt e 15
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Pulse Parameters

L) 3 1T 3T SR 15
DUy 3 (o J PSP 15
DULY CYCIE (0] uteeeeeeiiteeee ettt ettt ettt e e st e e s s bt e e e e s enne e e e e s annneeaeean 15
Pulse Repetition INterval..............ocooiiiiiiiii e 15
Pulse Repetition FreqUeNCY (HZ).......cooi oot e e 16
Timestamp

The time stamp uniquely identifies each pulse in the capture buffer. It is defined as the
time from the capture start point to the beginning of the pulse period of the current
pulse. (As opposed to the pulse number, which is always relative to the start of the
detection range, see also "Detection range" on page 43).

Depending on the user-specified definition of the pulse period, the period begins with
the mid-level crossing of the current pulse's rising edge (period: high-to-low) or the
mid-level crossing of the previous pulse's falling edge (period low-to-high). See also
"Pulse Period" on page 57.

Note: For external triggers, the trigger point within the sample (TPIS) is considered in
the timestamp (see TRACe: TQ: TPISample? on page 272).

Remote command:

[SENSe: ] PULSe:TIMing:TSTamp? on page 299
CALCulate<n>:TABLe:TIMing:TSTamp On page 228
[SENSe: ] PULSe:TIMing:TSTamp:LIMit? on page 325

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 298
CALCulate<n>:TABLe:TIMing:SETT1ling on page 228
[SENSe: ] PULSe:TIMing:SETTling:LIMit? on page 325

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 297
CALCulate<n>:TABLe:TIMing:RISE on page 228
[SENSe: ] PULSe:TIMing:RISE:LIMit? on page 324

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
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Pulse Parameters

Remote command:

[SENSe: ] PULSe:TIMing:FALL? on page 293
CALCulate<n>:TABLe:TIMing:FALL on page 227
[SENSe: ] PULSe:TIMing:FALL:LIMit? on page 324

Pulse Width (ON Time)

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

See Figure 3-1

Remote command:

[SENSe: ] PULSe:TIMing:PWIDth? on page 296
CALCulate<n>:TABLe:TIMing:PWIDth on page 228
[SENSe:]PULSe:TIMing:PWIDth:LIMit? on page 324

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 294
CALCulate<n>:TABLe:TIMing:OFF on page 227
[SENSe: ] PULSe:TIMing:0OFF:LIMit? on page 324

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

Remote command:

[SENSe: ] PULSe:TIMing:DRATi0? on page 293
CALCulate<n>:TABLe:TIMing:DRATio on page 226
[SENSe:]PULSe:TIMing:DRATio:LIMit? on page 324

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 292
CALCulate<n>:TABLe:TIMing:DCYCle on page 226
[SENSe: ] PULSe:TIMing:DCYCle:LIMit? on page 324

Pulse Repetition Interval

The time between two consecutive edges of the same polarity in seconds (requires at
least two measured pulses). The user-specified definition of the pulse period
(see"Pulse Period" on page 57) determines whether this value is calculated from
consecutive rising or falling edges.
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3.1.2

Pulse Parameters

Remote command:

[SENSe: ] PULSe:TIMing:PRI? on page 296
CALCulate<n>:TABLe:TIMing:PRI on page 227
[SENSe: ] PULSe:TIMing:PRI:LIMit? on page 324

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:PREF? on page 295
CALCulate<n>:TABLe:TIMing:PRF on page 227
[SENSe: ] PULSe:TIMing:PRF:LIMit? on page 324

Power/Amplitude Parameters

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

] o 3N 01V = PR 16
BaSE POWET ...ttt e e e e e e e e e e e e e 16
PUISE AMPIITUAE......ceeeeeeeee e s e e e e e e e aaaaaeaeeeeeeeeees 17
In-Phase Amplitude/Quadrature Amplitude..........coooiiiiii e 17
AVEIAgE ON POWET ... .. ettt e e s e e e e e e e e e e e s e e nreeeeeeaeaaeeean 17
AVEIAgE TX POWET ...ttt e e e e e e e e e s s s eeees 17
YT T T T T e =T 17
PEAK POWET ...ttt e e e e e e e e e 18
Peak-to-Avg ON Power Ratio..........cooviiiiiieeeeeceie s 18
Peak-to-Average TX POWEr RatiO........uuuuuiiiiiiiiiiiie e 18
Peak-to-Min POWer RatiO..........ueiiiiiiiiiiii et 18
130T o JE 18
[ o] o 19
OVEISNOOL. ...ccetiiiteittteeeee ettt e ettt e e e et e e e e e eeaeaeaaeaeeeeeeeeesesesersarasananan 19
oAV =T = G oY1 | TS EUUUU 19
Pulse-to-Pulse Power Ratio..........coiiiiiiiiiiecee e 19
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 81).

Remote command:

[SENSe: ] PULSe:POWer:TOP? on page 290

CALCulate<n>:TABLe:POWer:TOP on page 226

[SENSe: ] PULSe:POWer:TOP:LIMit? on page 324

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

Remote command:

[SENSe: ] PULSe:POWer:BASE? on page 280
CALCulate<n>:TABLe:POWer:BASE on page 222
[SENSe: ] PULSe:POWer:BASE:LIMit? on page 324

Pulse Amplitude

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

Remote command:

[SENSe: ] PULSe:POWer:AMPLitude? on page 277
CALCulate<n>:TABLe:POWer:AMPLitude on page 221
[SENSe: ] PULSe:POWer:AMPLitude:LIMit? on page 324

In-Phase Amplitude/Quadrature Amplitude

The pulse in-phase or quadrature amplitude as a voltage, measured at the measure-
ment point of the pulse (see Chapter 5.9.2, "Measurement Point", on page 82). Val-
ues range from -10 mV to +10 mV.

Remote command:

Querying results:

[SENSe: ] PULSe:POWer:AMPLitude:I? on page 278
[SENSe: ] PULSe:POWer : AMPLitude:Q? on page 278
Including results in result summary table:
CALCulate<n>:TABLe:POWer:AMPLitude:I on page 221
CALCulate<n>:TABLe:POWer : AMPL1itude:Q on page 222
Querying limit check results:

[SENSe: ] PULSe:POWer : AMPLitude:T:LIMit? on page 324
[SENSe: ] PULSe:POWer:AMPLitude:Q:LIMit? on page 324

Average ON Power
The average power during the pulse ON time

Remote command:

[SENSe: ] PULSe:POWer:ON? on page 282
CALCulate<n>:TABLe:POWer :ON on page 223
[SENSe: ] PULSe:POWer:0ON:LIMit? on page 324

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

Remote command:

[SENSe: ] PULSe:POWer:AVG? on page 279
CALCulate<n>:TABLe:POWer :AVG on page 222
[SENSe: ] PULSe:POWer:AVG: LIMit? on page 324

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

Remote command:

[SENSe: | PULSe:POWer :MIN? ONn page 281
CALCulate<n>:TABLe:POWer:MIN on page 223
[SENSe: ] PULSe:POWer:MIN:LIMit? on page 324

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

Remote command:

[SENSe: ] PULSe:POWer:MAX? on page 281
CALCulate<n>:TABLe:POWer : MAX On page 222
[SENSe: ] PULSe:POWer:MAX:LIMit? on page 324

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 287
CALCulate<n>:TABLe:POWer: PON on page 224
[SENSe: ] PULSe:POWer:PON:LIMit? on page 324

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 285
CALCulate<n>:TABLe:POWer : PAVG ONn page 224
[SENSe: ] PULSe:POWer: PAVG: LIMit? on page 324

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 285
CALCulate<n>:TABLe:POWer:PMIN on page 224
[SENSe: ] PULSe:POWer:PMIN:LIMit? on page 324

Droop

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

Droop values are only calculated if Pulse Has Droop is set to "On" (default ).
For more information see Chapter 4.1.1, "Amplitude Droop", on page 39

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 81), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:ADRoop:DB? on page 275

[SENSe: ] PULSe:POWer:ADRoop [ : PERCent] ? on page 276
CALCulate<n>:TABLe:POWer :ADRoop: DB on page 220
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CALCulate<n>:TABLe:POWer :ADRoop [ : PERCent] on page 221
[SENSe: ] PULSe:POWer:ADRoop:DB:LIMit? on page 324
[SENSe: ] PULSe:POWer:ADRoop [ :PERCent] : LIMit? on page 324

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 39

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 81), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:RIPP1le:DB? on page 288

[SENSe: ] PULSe:POWer:RIPPle[:PERCent] ? on page 289
CALCulate<n>:TABLe:POWer:RIPPle: DB on page 225
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] on page 225
[SENSe: ] PULSe:POWer:RIPPle:DB:LIMit? on page 324

[SENSe: ] PULSe:POWer :RIPPle[:PERCent] : LIMit? on page 324

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 41.

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 81), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:OVERshoot : DB? on page 283

[SENSe: ] PULSe:POWer:0VERshoot [ : PERCent] ? on page 284
CALCulate<n>:TABLe:POWer:OVERshoot : DB on page 223
CALCulate<n>:TABLe:POWer:0OVERshoot [: PERCent] on page 223
[SENSe: ] PULSe:POWer:0VERshoot :DB:LIMit? on page 324

[SENSe: ] PULSe:POWer:0OVERshoot [ : PERCent] : LIMit? on page 324

Power (at Point)
The power measured at the pulse "measurement point" specified by the Measurement
Point Reference and the "Offset" on page 84

Remote command:

[SENSe: ] PULSe:POWer: POINt? on page 286
CALCulate<n>:TABLe:POWer: POINt on page 224
[SENSe: ] PULSe:POWer:POINt:LIMit? on page 324

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 288
CALCulate<n>:TABLe:POWer:PPRatio on page 225
[SENSe: ] PULSe:POWer:PPRatio:LIMit? on page 324
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3.1.3 Frequency Parameters

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

cation.

=0 (U= o o USSRt 20
Pulse-Pulse Frequency DiffereNCe.........uuuuuciiiiieii it 20
Frequency Error (RMS)..... st r e e e e e e e e e e e 20
Frequency Error (PEaAK).........uiii i et 20
FrequencCy Deviation. ... 21
L0 01Ty o TN = (= S 21
Frequency

Frequency of the pulse measured at the defined Measurement Point

Remote command:

[SENSe: ] PULSe: FREQuency: POINt? on page 302
CALCulate<n>:TABLe:FREQuency:POINt on page 218
[SENSe: ] PULSe:FREQuency:POINt:LIMit? on page 324

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 303
CALCulate<n>:TABLe:FREQuency:PPFRequency on page 218
[SENSe: ] PULSe: FREQuency: PPFRequency:LIMit? on page 324

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 304
CALCulate<n>:TABLe:FREQuency:RERRor on page 218
[SENSe: ] PULSe:FREQuency:RERRor:LIMit? on page 324

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 302
CALCulate<n>:TABLe:FREQuency:PERRor on page 218
[SENSe: ] PULSe:FREQuency:PERRor:LIMit? on page 324
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Frequency Deviation

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

Remote command:

[SENSe: ] PULSe:FREQuency:DEViation? on page 301
CALCulate<n>:TABLe:FREQuency:DEViation on page 217
[SENSe: ] PULSe:FREQuency:DEViation:LIMit? on page 324

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

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

Remote command:

[SENSe: ] PULSe: FREQuency:CRATe? on page 300
CALCulate<n>:TABLe:FREQuency:CRATe on page 217
[SENSe: ] PULSe:FREQuency:CRATe:LIMit? on page 324

Phase Parameters

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

[ 0= 1T T PP SPPTPPRR 21
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Phase Error (PEaK).......coue ettt 22
Phase DEVIAtION......... e et e e e e e e e e e e e 22
Phase

Phase of the pulse measured at the defined Measurement Point

Remote command:

[SENSe: ] PULSe:PHASe: POINt? on page 307
CALCulate<n>:TABLe:PHASe:POINt on page 219
[SENSe: ] PULSe:PHASe:POINt:LIMit? on page 324

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 308
CALCulate<n>:TABLe:PHASe:PPPHase on page 220
[SENSe: ] PULSe:PHASe: PPPHase:L,IMit? on page 324

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.
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Remote command:

[SENSe: ] PULSe: PHASe:RERRor? on page 308
CALCulate<n>:TABLe:PHASe:RERRor on page 220
[SENSe: ] PULSe:PHASe:RERRor: LIMit? on page 324

Phase Error (Peak)

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

Remote command:

[SENSe: ] PULSe:PHASe: PERRor? on page 306
CALCulate<n>:TABLe:PHASe:PERRor on page 219
[SENSe: ] PULSe:PHASe: PERRor: LIMit? on page 324

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 305
CALCulate<n>:TABLe:PHASe:DEViation on page 219
[SENSe: ]| PULSe:PHASe:DEViation:LIMit? on page 324

Envelope Model (Cardinal Data Points) Parameters

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

Amplitude (V)

Rise Top-Point

Fall Top-Point

&b Rise High-Point

&b Fall High-Point

&b Rise Mid-Point
doFall Mid-Point

. Fall Low-Point

[Rise Low-Point
Fall Base-Point

cDRise Base-Point

Time (s)

Figure 3-2: Envelope model parameters
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Each of these parameters has a time and an amplitude value. The time values are rel-
ative to the pulse timestamp and displayed in seconds. The amplitude values are dis-
played as power in dBm units.

You configure the desired high, mid and low thresholds for the rise and fall slopes rela-
tive to the base (0%) and top (100%) levels. See Chapter 5.9.1, "Measurement Lev-
els", on page 79.

The power value of the rise base point and the fall base point is assumed to be equal
and is defined by the "Base Power" parameter found in the "Amplitude Parameters"
group of the table configuration (see "Base Power" on page 16).
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Rise Base Point Time
The time the amplitude starts rising above 0 %.

Remote command:

[SENSe: ] PULSe:EMODel : RBPTime? on page 317
CALCulate<n>:TABLe:EMODel :RBPTime on page 214
[SENSe: ] PULSe:EMODel :RBPTime:LIMit? on page 323

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

Remote command:

[SENSe: ] PULSe:EMODel :RLPTime? on page 320
CALCulate<n>:TABLe:EMODel :RLPTime on page 215
[SENSe: ] PULSe:EMODel :RLPTime: LIMit? on page 324

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

User Manual 1177.5891.02 — 03 23



R&S®FPS-K6 Measurements and Result Displays

Pulse Parameters

Remote command:

[SENSe: ] PULSe:EMODel : RMPTime? on page 321
CALCulate<n>:TABLe:EMODel :RMPTime on page 216
[SENSe: ] PULSe:EMODel :RMPTime: LIMit? on page 324

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

Remote command:

[SENSe: ] PULSe:EMODel :RHPTime? on page 319
CALCulate<n>:TABLe:EMODel :RHPTime on page 215
[SENSe: ] PULSe:EMODel :RHPTime: LIMit? on page 324

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

Remote command:

[SENSe:]PULSe:EMODel :RTPTime? on page 323
CALCulate<n>:TABLe:EMODel :RTPTime on page 217
[SENSe: ] PULSe:EMODel :RTPTime: LIMit? on page 324

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

Remote command:

[SENSe: ] PULSe:EMODel :RLPLevel? on page 319
CALCulate<n>:TABLe:EMODel :RLPLevel on page 215
[SENSe: ] PULSe:EMODel :RLPLevel:LIMit? on page 324

Rise Mid Point Level
The amplitude of the Mid (Mesial) Threshold in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel :RMPLevel? on page 321
CALCulate<n>:TABLe:EMODel:RMPLevel on page 216
[SENSe: ] PULSe:EMODel :RMPLevel : LIMit? on page 324

Rise High Point Level
The amplitude of the High (Distal) Threshold in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel :RHPLevel? on page 318
CALCulate<n>:TABLe:EMODel :RHPLevel on page 215
[SENSe: ] PULSe:EMODel :RHPLevel : LIMit? on page 323

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

Remote command:

[SENSe: ] PULSe:EMODel :RTPLevel? on page 322
CALCulate<n>:TABLe:EMODel:RTPLevel on page 216
[SENSe: ] PULSe:EMODel :RTPLevel : LIMit? on page 324
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Fall Base Point Time
The time the amplitude reaches 0 % on the falling edge.

Remote command:

[SENSe: ] PULSe:EMODel : FBPTime? on page 311
CALCulate<n>:TABLe:EMODel : FBPTime on page 212
[SENSe: ] PULSe:EMODel : FBPTime: LIMit? on page 323

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

Remote command:

[SENSe: ] PULSe:EMODel : FLPTime? on page 314
CALCulate<n>:TABLe:EMODel :FLPTime on page 213
[SENSe: ] PULSe:EMODel : FLPTime:LIMit? on page 323

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

Remote command:

[SENSe: ] PULSe:EMODel : FMPTime? on page 315
CALCulate<n>:TABLe:EMODel :FMPTime on page 214
[SENSe: ] PULSe:EMODel : FMPTime: LIMit? on page 323

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

Remote command:

[SENSe: ] PULSe:EMODel : FHPTime? on page 313
CALCulate<n>:TABLe:EMODel: FHPTime on page 213
[SENSe: ] PULSe:EMODel : FHPTime: LIMit? on page 323

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

Remote command:

[SENSe: ] PULSe:EMODel : FTPTime? on page 317
CALCulate<n>:TABLe:EMODel:FTPTime on page 214
[SENSe: ] PULSe:EMODel : FTPTime: LIMit? on page 323

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

Remote command:

[SENSe: ] PULSe:EMODel : FLPLevel? on page 313
CALCulate<n>:TABLe:EMODel:FLPLevel on page 213
[SENSe: ] PULSe:EMODel : FL.PLevel : LIMit? on page 323

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

[SENSe: ] PULSe:EMODel : FMPLevel? on page 315
CALCulate<n>:TABLe:EMODel :FMPLevel on page 213
[SENSe: ] PULSe:EMODel : FMPLevel : LIMit? on page 323

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

Remote command:

[SENSe: ] PULSe:EMODel : FHPLevel? on page 312
CALCulate<n>:TABLe:EMODel:FHPLevel on page 212
[SENSe: ] PULSe:EMODel : FHPLevel : LIMit? on page 323

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

Remote command:

[SENSe:]PULSe:EMODel : FTPLevel? on page 316
CALCulate<n>:TABLe:EMODel:FTPLevel on page 214
[SENSe: ] PULSe:EMODel:FTPLevel : LIMit? on page 323

3.2 Evaluation Methods for Pulse Measurements

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

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

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

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

® Magnitude Capture
® Pulse Results

® Pulse Frequency

® Pulse Magnitude

® Pulse Phase

The following evaluation methods are available for Pulse measurements:

Magnitude CaptUre.........ooee it e e e e e e e e e e e e s e neeeeeeeas 27
1Y = T G S = 1 o] = 27
Parameter DistriDULION...........oi i e e 28
Parameter SPECIIUML......uuuiiiiii e e e e e e e e e s s rre e e e e e eeeeeesennnnns 28
=T = T LY (Y o I = o o RN 29
PUISE FIEAUENCY ...ttt ettt e s e s e e e e e eeaaaaaaaeeeeeeeeees 31
PUISE 1 @NA QUi e e e e e e e e e e e e e e e e e e e e e ————————— 31
PUISE MagNItUdE........eeeeeieieeee e e e e 32
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PUISE PRasSe. ...ttt e e e e et e e e e e e e e e e e annes 33
Pulse Phase (Wrapped).......cou ettt 33
PUISE RESUIES.....c. e e e e e e e e e e e e e e e e eeeeeeeees 34
PUISE-PUISE SPECIIUM.....eutiiiiiiiiiee e e e e e e e e e e aeeeeeaaas 35
PUISE SEALISTICS. .. uuteeeeeeiieie e e e e 36
ResuUlt RaNgGe SPECIIUML.......coiiiiieeeecr e e e e e e e e e 36

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

Additionally, the following parameters are indicated by horizontal lines in the diagram:
e "Ref": the pulse detection reference level (see Chapter 5.9.1, "Measurement Lev-
els", on page 79)
® "Det": the pulse detection threshold (see "Threshold" on page 78)
® "100 %": a fixed top power level (see "Fixed Value" on page 81)
You can drag the line in the diagram to change the top power level.

The detection range is indicated by vertical lines ("DR", see "Detection Range"
on page 78). You can drag the lines within the capture buffer to change the detection
range.

1 Magnitude Capture

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

Remote command:

LAY :ADD:WIND '2',RIGH,MCAP see LAYout:ADD[:WINDow]? on page 238
Results:

TRACe<n>[:DATA] ? on page 264

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

This table is displayed automatically if configured accordingly.

4 Marker Table
Wnd " Type 'Reference Trace ¥-Value v-value
2 M1 1 1.304 GHz -123.1 dBm
2 D2 M1 1 1.6 GHz -0.4 dB
D3 M1 1 1.8 GHz -1.53 dB
D4 M1 1 1.952 GHz -1.01 dB
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Remote command:

LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 238
Results:

CALCulate<n>:MARKer<m>:X On page 252
CALCulate<n>:MARKer<m>:Y? on page 331

Parameter Distribution

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

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

4 Pulse Width Distribution

Upper 520.0 As
Lower 500.0 ns Upper 220.0 s

. —
405.0 ns 5.0ns/

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

Note that averaging is not possible for parameter distribution traces.

Remote command:

LAY:ADD:WIND '2',RIGH,PDIS see LAYout:ADD[:WINDow]? on page 238
Chapter 8.12.3, "Configuring a Parameter Distribution", on page 175

Results:

TRACe<n>[:DATA] ? on page 264

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.
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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.

6 Off Time Spectrum

A v W

R N T

-60 dEli
-70 dB

I
-80 dB

0.0 Hz 16.602 kHz/

Remote command:

LAY:ADD:WIND '2',RIGH,PSP see LAYout:ADD[:WINDow] ? on page 238
Chapter 8.12.4, "Configuring a Parameter Spectrum", on page 181

Results:

TRACe<n>[:DATA] ? on page 264

Parameter Trend

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

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

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

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

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

Upper 520.0 ns
Lower 500.0ns |~ P :

470.0 ns 10.0 ns/

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

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

If a limit is defined for a parameter that is displayed in a Parameter Trend diagram, the
" Auto Scale Once " on page 101 function is not available for the axis this parameter is
displayed on (see also "Activating a limit check for a parameter" on page 100). This
avoids the rapid movement of the limit lines which would occur if the axis scale
changed.

Note that averaging is not possible for parameter trend traces.

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

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

Remote command:
LAY:ADD:WIND '2',RIGH,PTR see LAYout:ADD[:WINDow]? on page 238
Chapter 8.12.6, "Configuring a Parameter Trend", on page 190

Pulse Frequency

Displays the frequency trace of the selected pulse. The length and alignment of the
trace can be configured in the "Result Range" dialog box (see Chapter 6.1.2, "Result
Range", on page 88).

3 Pulse (1) Frequency

Start 6.4 ps

Note:
You can apply an additional filter after demodulation to help filter out unwanted signals
(see "FM Video Bandwidth" on page 91).

Remote command:

LAY:ADD:WIND '2',RIGH,PFR see LAYout:ADD[:WINDow]? on page 238
Results:

TRACe<n>[:DATA] ? on page 264

Pulse | and Q

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

on page 88).
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6 Pulse (2) I/Q

104.300001112 ps

Remote command:

LAY:ADD:WIND '2',RIGH,PIAQ see LAYout:ADD[:WINDow]? on page 238
Results:

[SENSe: ] PULSe:POWer : AMPLitude:I? on page 278

[SENSe: ] PULSe:POWer:AMPLitude:Q? on page 278

Pulse Magnitude

Displays the magnitude vs. time trace of the selected pulse. The length and alignment
of the trace can be configured in the "Result Range" dialog box (see Chapter 6.1.2,
"Result Range", on page 88).

4 Pulse (1) Magnitude e 1 Clrw

0

Start 6.4 ps Stop 36.43 ps

Remote command:
LAY:ADD:WIND '2',RIGH,PMAG See LAYout:ADD[:WINDow]? on page 238

Results:
TRACe<n>[:DATA] ? on page 264
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Pulse Phase

Displays the phase vs. time trace of the selected pulse. The length and alignment of
the trace can be configured in the "Result Range" dialog box (see Chapter 6.1.2,
"Result Range", on page 88).

2 Pulse (1) Phase

Start 6,44 ps Stop 36,43 ps

Remote command:

LAY:ADD:WIND '2',RIGH, PPH see LAYout:ADD[:WINDow] ? on page 238
Results:

TRACe<n>[:DATA] ? on page 264

Pulse Phase (Wrapped)

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

ter 6.1.2, "Result Range", on page 88).

3 Pulse (1) Phase (Wrapped) o1 Clrw

13.44500015 ps 24.839999242 ps
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Remote command:

LAY:ADD:WIND '2',RIGH,PPW see LAYout :ADD[:WINDow]? on page 238
Results:

TRACe<n>[:DATA] ? on page 264

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

o Avg ON Avg Tx
Width YR i Gy Power Power

(u 3 LUs ) ety (d (

Note:
You can apply an additional filter after demodulation to help filter out unwanted signals
(see "FM Video Bandwidth" on page 91).

Limit check

Optionally, the measured results can be checked against defined limits (see Chap-
ter 6.1.6.1, "Limit Settings for Table Displays", on page 98). The results of the limit
check are indicated in the Pulse Results table as follows:

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

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

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

Red, asterisk behind | Limit check failed; limit exceeds upper limit
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MultiView 22 Spectrum Pulse ! %

Ref Level 0.00 dBm Meas Time 350 ps
Att 10dB Freq 13.25 GHz Meas BW 250 MHz SRate 1 GHz
YIG Bypass
2 Pulse Results
o Tme  wian PRI Freat T phase T ROLel T Doer
(ns) (us) 9 (dBm) (dBm)

0.604 5.000 -27.261

0.604 5.000 -27.258
0.604 5.000 -27.261
0.604 5.000 8
0.604 5.000
0.604 7.001
0.604 5.000
0.604 5.000
0.604 5.000
0.604 5.000
0.604 5.000
0.604 7.001

e
ShBvoNouAwWwNR

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 238
Chapter 8.12.8, "Configuring the Statistics and Parameter Tables", on page 210
Results:

Chapter 8.17.3, "Retrieving Parameter Results", on page 273

Number of pulses: [SENSe: ] PULSe : COUNt? on page 269

Chapter 8.17.4, "Retrieving Limit Results", on page 323

Pulse-Pulse Spectrum

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

2 Pulse-Pulse Spectrum e 1 APClrw
M1[1] 0.00 dB
-15.625062500 Hz

-496.1 Hz 99.22 Hz/

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

LAY:ADD? '1l',RIGH, PPSP, see LAYout:ADD[:WINDow]? on page 238
Results:

TRACe<n>[ :DATA] ? on page 264

Pulse Statistics

Displays statistical values (minimum, maximum, average, standard deviation) for the
measured pulse parameters in a table of results. The number of evaluated pulses is
also indicated. Both the current capture buffer data and the cumulated captured data
from a series of measurements are evaluated. The statistics calculated only from pul-
ses within the current capture buffer (or detection range, if enabled) are highlighted
green. For reference, the measured parameters from the "Selected Pulse" are also
shown, highlighted blue. The displayed parameters are the same as in the Pulse
Results and can be configured in the "Result Configuration" (see Chapter 6.1, "Result
Configuration”, on page 87).

2 Pulse Statistics

Pulse
Statistic Width

Avg ON Avg Tx

Plze Power Power

{us) (deg) (dBm) (dBm)
-11.¢

Note: Limit checks are also available for Pulse Statistics; see "Pulse Results"
on page 34.

Remote command:

LAY:ADD:WIND '2',RIGH,PST see LAYout:ADD[:WINDow]? on page 238
Chapter 8.12.8, "Configuring the Statistics and Parameter Tables", on page 210
Results:

Chapter 8.17.3, "Retrieving Parameter Results", on page 273

[SENSe: ] PULSe:<ParameterGroup>:<Parameter>:COUNt? on page 271
Chapter 8.17.4, "Retrieving Limit Results", on page 323

Result Range Spectrum
Calculates a power spectrum from the captured I/Q data, within the time interval
defined by the result range (see Chapter 6.1.2, "Result Range", on page 88.

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

The shape of the window used for the calculation can be specified. The length of the
window is calculated such that a specific resolution bandwidth is obtained.
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3 Result Range Spectrum o] G
44,33 dBm
11 -9,2773 MHz

I
|

I \
Ju.r.in,J‘.4'uh1'v-r"‘.,uﬁ"".\"“"jfr‘ "'“'“"‘."""i"‘"i'-f"w N'}"""I""""”"‘“"“IH ""“""’"-‘"\'»-'r'-1‘-\'.-a\».'f*.;-.ar..'-.,m,.

25.0 MHz/ Span 250 MHz

Remote command:
LAY:ADD:WIND '2',RIGH,RRSP see LAYout:ADD[:WINDow]? on page 238

Results:
TRACe<n>[:DATA] ? On page 264
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4 Measurement Basics

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

tings.

o Parameter DefinitioNS.........oouuuiiiii i 38
O PUISE DEECHON.c.ee e eeas 41
e Parameter Spectrum Calculation...........ouuuieiiiciiiii s 43
e Basics on Input from I/Q Data FileS.......cueeiiiiiiiiiiiiee e 46
L I N o= Totc Y VE= | (U= (o o 47
o Pulse Measurements in MSRA MOAE.........uuueeiiiiiiiiiii et 52

4.1 Parameter Definitions

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

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

Value | Description

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

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

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

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

Lian The magnitude in V of the reference model at the top of the falling edge (end of the pulse top)

Lrip+ The magnitude in V corresponding to the largest level above the reference model which occurs
within the ripple portion of the pulse top

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

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

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

L I N4 0] 0] 1108 o 1S3 I o o] o DU UPURPPR PNt 39

L I ] o] o] LU PO PP PUPP P UPRORPPN: 39

L I @ V7= = o o T S 41
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4.1.1 Amplitude Droop

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

0 _ Lrise - Lfall
Droop (%V)=————x100

100% ~ 0%

2

Lrise - Li’all
Droop (% W) =—————x100

72
100% 0%

L.
Droop (dB) = 20 xlog,,| —=
fall

Measured Magnitude (V)

Reference Magnitude (V)

I-ris. 3

Lfal

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

4.1.2 Ripple

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

The default behavior compensates for droop in the pulse top using the following formu-
lae:
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‘+_L0+ +Lo—_Lri—
Ripple (%V) ="~ o ? ‘xlOO
LlOO% _Lo%
.- |+|[2 -1
Ripple (%W)="—-"—2"L_1 2~ ™ | x 100
L100% - LO%
2 2 g2
. 100% rip + op +
Ripple (dB) =10 x log,,| — sz L;”
100% top — - r[p—‘

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

L“ + Lri
Ripple (%V) = ——"-x100

100% — 0%

2 2

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

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

L
V)

Measured Magnitude (V) Reference Magnitude (V)

Ll.ip.,,____________ —_ e

Lio

I .
I-ri|;l- _

(defined by user as % of
pulse top)

|
|
|
|
: Ripple Portion
|
|
|
|

k———100% of pulse top——

t(s)

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

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

L, —L,.,
Overshoot (%V) = —2—1%% %100

100% ~ 0%

2 2
LOV - LlOO%
2 72

100% 0%

Overshoot (%W) = x100

100%

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

Reference Magnitude (V)

Measured Magnitude (V) ‘

Lo

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

4.2 Pulse Detection

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

Top ~ Base

Base Top
Positive Negative

pulse pulse

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

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

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

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

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

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

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

® Therise time

® The ON time

® The fall time

® The OFF time

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

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

See Chapter 3.1, "Pulse Parameters", on page 12 for more precise definitions and an
illustration of how these values are calculated.
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Detection range

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

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

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

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

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

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

Frequency axis

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

Interpolation

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

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

Non-contiguous pulses - sections vs gaps

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

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

Example: Non-contiguous pulse measurement

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

Blocks

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

Window functions

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

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

Window type Function
Rectangular The rectangular window function is in effect not a function at all, it maintains the original

sampled data. This can be useful to minimize the required bandwidth; however, heavy

sidelobes can occur, which do not exist in the original signal.
Hamming

w o) = 054 —046(——F7—
hﬁ'mmmg( ] (length— 1)
Hann
(n) = 0.5 — 0.5(—"
w, n)=05—-05(——
hann (iength— 1:]
Blackman alpha + 1 2m alpha 4m
(default) Whickman(1) === _O'SCOS[leng:h -1]_ R [length—l]
0.5
alpha =
l+cos————
length—1
Bartlett
2mn
Wy gperere 1) = 0.54 — 0.46(71611@& — 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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Figure 4-4: Calculating a parameter spectrum for non-contiguous pulses

4.4 Basics on Input from I/Q Data Files

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

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

Rohde & Schwarz website:
1EF85: Converting R&S 1/Q data files

O An application note on converting Rohde & Schwarz I/Q data files is available from the
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As opposed to importing data from an 1/Q data file using the import functions provided
by some R&S FPS applications, the data is not only stored temporarily in the capture
buffer, where it overwrites the current measurement data and is in turn overwritten by a
new measurement. Instead, the stored I/Q data remains available as input for any
number of subsequent measurements. Furthermore, the (temporary) data import
requires the current measurement settings in the current application to match the set-
tings that were applied when the measurement results were stored (possibly in a differ-
ent application). When the data is used as an input source, however, the data acquisi-
tion settings in the current application (attenuation, center frequency, measurement
bandwidth, sample rate) can be ignored. As a result, these settings cannot be changed
in the current application. Only the measurement time can be decreased, in order to
perform measurements on an extract of the available data (from the beginning of the
file) only.

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

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

Pre-trigger and post-trigger samples

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

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 88) can be configured. For example, you can per-
form statistical evaluations over a defined number of measurements, pulses, or sam-
ples.

You can configure up to 6 individual traces for the following result displays (see Chap-
ter 6.1.2, "Result Range", on page 88):

® "Pulse Frequency" on page 31

® "Pulse Magnitude" on page 32

® "Pulse Phase" on page 33

® "Pulse Phase (Wrapped)" on page 33

Trace StatiStiCS...uuuiiiiiiicccc e e e e e e e 48
(N Lo g g F= 14T g o T W = To Y= SRR 48
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4.5.1 Trace Statistics

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

Selected pulse vs all pulses

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

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

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

Resull  pp#s  RR#3
range #1
Capture/ Sweepcount. ' "1 1
#1
#2
#3
i i

Figure 4-5: Trace statistics - number of averaging steps

4.5.2 Normalizing Traces

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

Normalization based on a measurement point

In a standard trace for a pulse result display, the measured frequency, magnitude, or
phase value for each measurement point in the result range is displayed. If only the rel-
ative deviations within that pulse are of interest, you can subtract a fixed value from
each trace point. The fixed value is the value measured at a specified point in the
pulse. Thus, the trace value at the specified measurement point is always 0. This hap-
pens when a trace is normalized based on the measured pulse.
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The measurement point used for normalization is the same point used to determine the
pulse parameter results, see Chapter 5.9.2, "Measurement Point", on page 82.

“6 Pulse (1) Phase

4,12 us 100.0 ns/

Figure 4-6: Normalization of the Pulse Phase trace based on the measured pulse
By default, the measurement point is the center of the pulse. However, this position
can be moved arbitrarily within the pulse by defining an offset.

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

Pulse (1) Phase

100.0 ns/

Figure 4-7: Normalization of the Pulse Phase trace based on the measured pulse + 100 ns offset
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O Normalization + averaging window
S Together with an Averaging Window for the measurement point, normalization based
on the measured pulse can provide for a very stable pulse trace. However, the calcula-
ted average value does not always coincide with the measured trace point value. So in
this case, the maxhold, minhold or average traces do not necessarily pass 0 at the
measurement point.

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

4,12 us 100.0 ns/

Figure 4-8: Normalization based on the measured pulse with an average window

Normalization based on a reference pulse

Sometimes you are not interested in the deviations of the pulse results within a single
pulse, but rather in the deviations to a reference pulse. Then you can also base nor-
malization on the measurement point of a specified reference pulse. In this case, the
trace value for the measurement point in the reference pulse is deducted from all trace
values in the measured pulse.
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Y6 Pulse (1) Phase w8 28y Avg e 3Mi Min

100.0 ns/

Figure 4-9: Normalization based on a reference pulse

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

@ parameter results is also normalized. Thus, normalization based on a reference pulse
modifies the results in the Pulse Results and "Pulse Statistics" on page 36 tables! The
pulse parameter values in the pulse tables for the (normalized) reference pulse are
always 0.

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

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

® A fixed pulse number

® The currently selected pulse

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

Normalization of pulse phase traces

Phase traces for an individual pulse can be normalized just like magnitude and fre-
quency traces, as described above. However, you can also define a phase offset. In
this case, the pulses are not normalized to 0, but to the phase offset value. The phase
measured at a specified point in the reference or measured pulse, plus the phase off-
set, is subtracted from each trace point.

The phase offset for normalization is defined in the "Units" settings (see "Phase Nor-
malization" on page 103).
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Pulse Measurements in MSRA Mode

4.6 Pulse Measurements in MSRA Mode

In MSRA operating mode, only the MSRA Master actually captures data; the MSRA
applications receive an extract of the captured data for analysis, referred to as the
application data. For the Pulse application in MSRA operating mode, the application
data range is defined by the same settings used to define the signal capture in Signal
and Spectrum Analyzer mode. In addition, a capture offset can be defined, i.e. an off-
set from the start of the captured data to the start of the application data for pulse mea-
surements. The "Capture Buffer" displays show the application data of the Pulse appli-
cation in MSRA mode.

Data coverage for each active application

Generally, if a signal contains multiple data channels for multiple standards, separate
applications are used to analyze each data channel. Thus, it is of interest to know
which application is analyzing which data channel. The MSRA Master display indicates
the data covered by each application, restricted to the channel bandwidth used by the
corresponding standard, by vertical blue lines labeled with the application name.

Analysis interval

However, the individual result displays of the application need not analyze the com-
plete data range. The data range that is actually analyzed by the individual result dis-
play is referred to as the analysis interval.

In the R&S FPS Pulse application, the analysis interval is automatically determined
according to the result range settings, as in Signal and Spectrum Analyzer mode, for
result displays based on an individual pulse. For result displays based on the entire
capture buffer, the MSRA analysis interval corresponds to the measurement time. The
currently used analysis interval (in seconds, related to measurement start) is indicated
in the window header for each result display.

Analysis line

A frequent question when analyzing multi-standard signals is how each data channel is
correlated (in time) to others. Thus, an analysis line has been introduced. The analysis
line is a common time marker for all MSRA client applications. It can be positioned in
any MSRA client application or the MSRA Master and is then adjusted in all other client
applications. Thus, you can easily analyze the results at a specific time in the measure-
ment in all client applications and determine correlations.

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

® orange "AL": the line lies within the interval

e white "AL": the line lies within the interval, but is not displayed (hidden)

® no "AL": the line lies outside the interval
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Example:
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In this example, a frequency hopping signal is captured with the MSRA master chan-
nel. The pulse hopping characteristic is analyzed within the R&S FPS Pulse application
(K6), while the digital modulation used on a specific hopping frequency is simultane-
ously analyzed in the VSA application (R&S FPS-K70).
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Configuration Overview

5 Configuration

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

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

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

O Automatic refresh of results after configuration changes

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

o Configuration OVEIVIEW. ... ..ot e e e e e e e e 54
L S o o =TI I = o7 ) [ o PSS 56
e Input and OULPUL SELINGS...ciiiiiii i e 59
L JI o o] 01 (=T 0 To IR 7= 1] o [ SRR 62
L J I 4T T [ S 1= u ] o SRR 66
@ Data ACQUISILION. .. .ciii e e e e e e e e ————— 72
@ SWEEP SEHINGS. . —————— 75
O  PUISE DeteCHION. ..o e e 77
o Pulse Measurement SEttNGS. ... .cuiiiiiiiiiiiiieee e 79
®  AULOMAtIC SENGS. .. e 86

5.1 Configuration Overview

Access: all menus

-

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

Pulse Period
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Droop Ref Level
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Signal Description Input / Frontend Trigger Data Acquisition
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Detection Measurement Result Config Display Config

Referance Top Level Position Trace

Threshold Meas Levels Alignment Y-Scale
Hysterasis Meas Paint Length

Limit Meas Range

2: Parameter Trend B

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 56

2. Input and Frontend Settings
See Chapter 5.3, "Input and Output Settings", on page 59

3. (Optionally:) Trigger/Gate
See Chapter 5.5, "Trigger Settings", on page 66

4. Data Acquisition
See Chapter 5.6, "Data Acquisition", on page 72

5. Pulse Detection
See Chapter 5.8, "Pulse Detection", on page 77

6. Pulse Measurement
See Chapter 5.9, "Pulse Measurement Settings", on page 79

7. Result Configuration
See Chapter 6.1, "Result Configuration", on page 87

8. Display Configuration
See Chapter 6.2, "Display Configuration", on page 103
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5.2

Signal Description

To configure settings

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

Preset CRanNEl........ ... oot e e e 56
SPECIfIC SELHNGS TOF ... e e 56

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

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

Remote command:
SYSTem:PRESet:CHANnel [ :EXEC] on page 135

Specific Settings for

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

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

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

Signal Description

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

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

‘ Signal InputSource Frequency Amplitude Output

| Timing
Auto Mode
Min Pulse Width
Max Pulse Width
Min Pulse OFF Time

Frequency Offset

Auto Mode
Value
Model Chirp Rate

Pulse Period High to Low Auto Mode
Pulse Has Droop [ On Chirp Rate (/us)

Pulse Modulation Linear FM

PUISE PEIIOM. ...ttt e et e e e e e e e e e e s enees 57
U ST o P T I3 oo o 57
PUISE MOAUIBTION. ...ttt e e e e e e 58
TIMING AULO IMOGE........eieeie ettt e s e e e s e e e s sarreeeeeaas 58
Minimum Pulse Width, Maximum Pulse Width.............ooouuiiiiiiiieiee e 58
Min PUISE Off TIME.....eeeiiiiieeie ittt e e e e e e s s e ee e e e e e e e e e s s e eannreneeees 58
Frequency Offset AULO MOE..........uiiiiiiiiiiiie e 58
Frequency OffSEL ValUE..........cooeeiiiieeeeee ettt e e e e 58
Chirp Rate AULO MOAE...... oo e e e e e e e e e e e e e e e ee e 59
(O o1 T &= (= TS 59

Pulse Period
Defines how a pulse is detected.

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

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

Remote command:
[SENSe: ] TRACe:MEASurement:DEFine:PULSe: PERiod on page 138

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 138
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Pulse Modulation
Defines the expected pulse modulation:

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

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

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

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

Remote command:
[SENSe: ] TRACe:MEASurement :DEFine: PULSe:MODulation on page 138

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 136

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 136
[SENSe: ] TRACe:MEASurement : DEFine:DURation:MIN on page 136

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 136

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

Remote command:
[SENSe: ] TRACe:MEASurement :DEFine: FREQuency:0FFSet : AUTO on page 137

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

Remote command:
[SENSe: ] TRACe:MEASurement:DEFine:FREQuency:0FFSet on page 137
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5.3.1.1

Configuration

Input and Output Settings

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 137

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 137

Input and Output Settings

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

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

The settings for data input and output are described here.

®  INPUL SOUICE SEtHNGS...ciiiiieeeeeeeeee e 59
O OUIPUL SEINGS. ..o e e e e e e e e e e e e e e e e e eeaeanes 61

Input Source Settings

Access: "Overview" > "Input/Frontend" > "Input Source"
The input source determines which data the R&S FPS will analyze.

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

o Radio FrequenCy INPUL.........ooir e 59

Radio Frequency Input

Access: "Overview" > "Input/Frontend" > "Input Source" > "Radio Frequency"
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Input and Output Settings

[ETMMMLT: 1D 2 Result Summary

Input Source

Radio On ' Off
Frequency

Input Coupling DC

Digital I/Q “—]
LN

YIG-Preselector On

Impedance Matching

Impedance m[ 75Q || User |

Radio FrequenCy STate .......cooo i 60
T 01U 0 0T o] 11 o RS 60
g 0T =1 g T S 60
R R o (=T T=1 =] (o] SRR 61

Radio Frequency State
Activates input from the "RF Input" connector.

Remote command:
INPut<ip>:SELect on page 140

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

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

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

Remote command:
INPut<ip>:COUPling on page 139

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FPS can be set to 50 Q or 75 Q.
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Select 75 Q if the 50 Q input impedance is transformed to a higher impedance using a
75 Q adapter of the RAZ type. (That corresponds to 25Q in series to the input impe-
dance of the instrument.) The correction value in this case is 1.76 dB = 10 log (75Q/
50Q).

Remote command:
INPut<ip>:IMPedance on page 139

YIG-Preselector
Enables or disables the YIG-preselector, if available on the R&S FPS.

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

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

Remote command:
INPut<ip>:FILTer:YIG[:STATe] on page 139

5.3.2 Output Settings

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

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

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

Output Digital IQ

IF/Video Output

IF Out Frequency

NOISE SOUICE CONTIOL.. ... ittt et e et e e e e e e e s e et e e eaa s esnaneeeen 62
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5.4

5.4.1

Frontend Settings

Noise Source Control

The R&S FPS provides a connector ("NOISE SOURCE CONTROL") with a 28 V volt-
age supply for an external noise source. By switching the supply voltage for an exter-
nal noise source on or off in the firmware, you can enable or disable the device as
required.

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

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

Remote command:
DIAGnostic:SERVice:NSOurce on page 141

Frontend Settings

Access: "Overview" > "Input/Frontend"

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

®  FrequeNnCy SetliNgS....cccci oo e e 62
0 AMPlItUAE SEHINGS. oo i —————— 63
Frequency Settings

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

Or: [FREQ]

Fregue

Center

Freque

Value
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5.4.2

Frontend Settings

CeNter FIEOUENCY ..cc.ieiiiii ittt e et e e s s ab et e e e s sbr e e e e e sanrreeaanaas 63
Center FreqUENCY SEPSIZE ...t e e e as 63
Frequency OffSEt ... ... et 63

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

The allowed range of values for the center frequency depends on the frequency span.
span > 0: spanin/2 < feenter S fmax — SPANMin/2

zero span: 0 Hz < fgnier < frnax

fax @nd span,, depend on the instrument and are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency:CENTer on page 142

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

When you use the rotary knob the center frequency changes in steps of only 1/10 of
the span.

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

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

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

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 142

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

This parameter has no effect on the instrument's hardware, 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. However, if it shows frequencies rela-
tive to the signal's center frequency, it is not shifted.

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

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

Remote command:
[SENSe: ] FREQuency:OFFSet on page 143
Amplitude Settings

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

or: [AMPT]
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Amplitude settings affect the y-axis values.

Signal InputSource Frequency Amplitude oOutput

Referenca Layvel Imput Settings

e Preamplifier
Value 0.0 dBm

Input Coupling

Offset ’G.D di
- Impedance
RF Attenuation Electronic Attenuation
Mode Manual Auto
Mode Manu:
_— o alue
REFEIENCE LEVEI ...ttt e et e e et e e e e e e et e e e en e 64
L Shifting the Display ( OffSEt )........ccceveeererrreeeeeeeeeeeeeeeseeeeeseseseseeeeeeeeeseeeenens 64
[ AN (=] 10 F=) 1 o] o 1R 65
L AHENUAtION MOAE / VAIUE ... ee et et eee e e eeeeeeeas 65
Using Electronic AtenUAtioN .........ouuiiiiiicccie e 65
INPUL SEEINGS. .t 66
O s 111 L= ST 66
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L IMPEAANCE ...ttt es s en st ee e e ennnas 66

Reference Level
Defines the expected maximum reference level. Signal levels above this value may not
be measured correctly. This is indicated by an "IF Overload" status display.

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

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

Remote command:

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 144

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 FPS
so the application shows correct power results. All displayed power level results are
shifted by this value.

The setting range is £200 dB in 0.01 dB steps.
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Note, however, that the internal reference level (used to adjust the hardware settings to
the expected signal) ignores any "Reference Level Offset" . Thus, it is important to
keep in mind the actual power level the R&S FPS must handle. Do not rely on the dis-
played reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0FFSet on page 144

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.

By default and when no (optional) electronic attenuation is available, mechanical
attenuation is applied.

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB). Other
entries are rounded to the next integer value. The range is specified in the 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<ip>:ATTenuation on page 146
INPut<ip>:ATTenuation:AUTO on page 146

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

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

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

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as
possible to reduce the amount of mechanical switching required. Mechanical attenua-
tion 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 can be set to automatic mode, and the full attenuation is provided by the
mechanical attenuator, if possible.

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

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

Remote command:
INPut<ip>:EATT:STATe on page 147
INPut<ip>:EATT:AUTO on page 147
INPut<ip>:EATT on page 147

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

For details see Chapter 5.3.1, "Input Source Settings", on page 59.

Preamplifier — Input Settings
You can use a preamplifier to analyze signals from DUTs with low output power.

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

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

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

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

Remote command:
INPut<ip>:COUPling on page 139

Impedance < Input Settings
For some measurements, the reference impedance for the measured levels of the
R&S FPS can be setto 50 Q or 75 Q.

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

Remote command:
INPut<ip>:IMPedance on page 139

Trigger Settings

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

Trigger settings determine when the input signal is measured.
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Trigger Settings

|w il i

Source

Offset Slope (Twising_ Q)

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

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

@ MSRA operating mode
In MSRA operating mode, only the MSRA Master channel actually captures data from
the input signal. Thus, no trigger settings are available in the Pulse application in
MSRA operating mode. However, a capture offset can be defined with a similar effect
as a trigger offset. It defines an offset from the start of the captured data (from the
MSRA Master) to the start of the application data for pulse measurements. (See Cap-
ture Offset .)

For details on the MSRA operating mode, see the R&S FPS MSRA User Manual.
For details on the MSRA operating mode, see the R&S FPS MSRA User Manual.
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Trigger Source
Defines the trigger source. If a trigger source other than "Free Run" is set, "TRG" is
displayed in the channel bar and the trigger source is indicated.

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

Remote command:
TRIGger [:SEQuence] : SOURce on page 152

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

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 152

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

(See " Trigger Level " on page 69).

Note: The "External Trigger 1" softkey automatically selects the trigger signal from the
TRG IN connector.

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

"External Trigger 1"
Trigger signal from the TRG IN connector.

"External Trigger 2"
Trigger signal from the TRG AUX connector.
Note: Connector must be configured for "Input" in the "Output" config-
uration
(See the R&S FPS User Manual).

Remote command:
TRIG:SOUR EXT, TRIG:SOUR EXT2
See TRIGger [ :SEQuence] : SOURce on page 152

I/Q Power — Trigger Source
Triggers the measurement when the magnitude of the sampled 1/Q data exceeds the
trigger threshold.

Remote command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] : SOURce on page 152

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

For frequency sweeps, the third IF represents the start frequency. The trigger band-
width at the third IF depends on the RBW and sweep type.
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For measurements on a fixed frequency (e.g. zero span or I/Q measurements), the
third IF represents the center frequency.

This trigger source is only available for RF input.

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

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

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

Remote command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 152

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

For this purpose, the instrument uses a level detector at the first intermediate fre-
quency.

The input signal must be in the frequency range between 500 MHz and 7 GHz.

The resulting trigger level at the RF input depends on the RF attenuation and preampli-
fication. For details on available trigger levels, see the 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. 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 152

Trigger Level
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 150

]
TRIGger [:SEQuence] : LEVel: IQPower on page 151
TRIGger[:SEQuence] : LEVel [ :EXTernal<port>] on page 150
TRIGger[:SEQuence] : LEVel :RFPower on page 151

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

Remote command:
TRIGger [ :SEQuence] : DTIMe on page 149

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

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

Maximum allowed range limited by the measurement time:

Pretrigger ., = measurement time, .4

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

Remote command:
TRIGger [:SEQuence] :HOLDoff [ : TIME] on page 149

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

Remote command:
TRIGger [:SEQuence] : SLOPe on page 152

Hysteresis

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

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 150

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

Remote command:
TRIGger [ :SEQuence] : IFPower :HOLDoff on page 149

Capture Offset

This setting is only available for client applications in MSRA operating mode. It has a
similar effect as the trigger offset in other measurements: it defines the time offset
between the capture buffer start and the start of the extracted client application data.

In MSRA mode, the offset must be a positive value, as the capture buffer starts at the
trigger time = 0.

For details on the MSRA operating mode, see the R&S FPS MSRA User Manual.
For details on the MSRA operating mode, see the R&S FPS MSRA User Manual.

Remote command:
[SENSe: ]MSRA:CAPTure:OFFSet on page 263
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Trigger 2

Trigger Source Trigger In/Out

Trigger 2

Cutput Type User Defined Low
Pulse Length 100.0 ps Send Trigger JL

Trigger 3 Output

Defines the usage of the variable Trigger Aux connector on the rear panel.
(Trigger 1 is INPUT only.)
Note: Providing trigger signals as output is described in detail in the R&S FPS User

Manual.

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

"Output” The R&S FPS 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<up>:TRIGger<tp>:DIRection on page 153

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

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

gered"
"Trigger Sends a (high level) trigger when the R&S FPS is in "Ready for trig-
Armed" ger" state.
This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5).

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

Remote command:
OUTPut<up>:TRIGger<tp>:0TYPe on page 154
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Data Acquisition

Level — Output Type — Trigger 2
Defines whether a high (1) or low (0) constant signal is sent to the trigger output con-
nector.

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

v v

trigger trigger
5 - 5 | “
J_L A i
low-level constant, high-level constant,
high-level trigger low-level trigger

Remote command:
OUTPut<up>:TRIGger<tp>:LEVel on page 153

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

Remote command:
OUTPut<up>:TRIGger<tp>:PULSe:LENGth on page 155

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

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

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

Remote command:
OUTPut<up>:TRIGger<tp>:PULSe:IMMediate on page 154

Data Acquisition

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

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

Measurement Bandwidth

Fiter Type (AT QRCENCN

Meas Bandwidth |[EsloRellgF4

Sample Rate

Measurement Time

Meas Time [ 1.0 ms

Record Length

@ MSRA operating mode
In MSRA operating mode, only the MSRA Master channel actually captures data from
the input signal. The data acquisition settings for the Pulse application in MSRA mode
define the application data extract and analysis interval.

For details on the MSRA operating mode, see the R&S FPS MSRA User Manual.
For details on the MSRA operating mode, see the R&S FPS MSRA User Manual.

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

For details see Chapter 4.4, "Basics on Input from |/Q Data Files", on page 46.

] 1(=T o 1Y o 1= T OO PIPPPP 73
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Filter type

Defines the filter to be used for demodulation.
"Flat" Standard flat demodulation filter
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"Gauss" Filter with optimized settling behavior (default)

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

For details see Chapter A.2, "Effects of Large Gauss Filters",

on page 340.

Remote command:
[SENSe: ]BWIDth:DEMod: TYPE on page 156

Measurement Bandwidth

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

Note: If the input source is an I/Q data file, the measurement bandwidth cannot be
changed.
For details see Chapter 4.4, "Basics on Input from I/Q Data Files", on page 46.

Remote command:
[SENSe: ] BANDwidth:DEMod on page 155

Sample rate

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

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

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

For details see Chapter 4.4, "Basics on Input from I/Q Data Files", on page 46.

The maximum measurement time in the R&S FPS 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 FPS.

Remote command:
[SENSe: ] SWEep:TIME on page 157

Record length

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

Sweep Settings

Remote command:
[SENSe: | RLENgth? on page 157

Sweep Settings

Access: [SWEEP]

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

Continuous SWeep / RUN CONt ...uiiiiiiiiciiieie e a e 75
Single Sweep / RUN SINGIE ......eeeeeeee e 75
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Continuous Sweep / Run Cont

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

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

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

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

Remote command:
INITiate<n>:CONTinuous on page 168

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

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

Remote command:
INITiate<n>[:IMMediate] on page 169

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

User Manual 1177.5891.02 — 03 75



R&S®FPS-K6

Configuration

Sweep Settings

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

Remote command:
INITiate<n>:CONMeas on page 168

Refresh (MSRA only)
This function is only available if the Sequencer is deactivated and only for MSRA cli-
ent applications.

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

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

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

Remote command:
INITiate<n>:REFResh on page 169

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

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

For details see Chapter 4.4, "Basics on Input from I/Q Data Files", on page 46.

The maximum measurement time in the R&S FPS 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 FPS.

Remote command:
[SENSe: ] SWEep: TIME on page 157

Sweep/Average Count

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

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

The "Average Count" also determines the number of measurements used to calculate
the pulse trace statistics for the result range displays (see Chapter 4.5.1, "Trace Statis-
tics", on page 48).

Remote command:
[SENSe: ] SWEep:COUNt on page 171
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5.8 Pulse Detection

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

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

~ Acquisition etection

Acquisition Detection

Pulse Waveform

Power
F
Hlﬁeference (Peak)

Thrashaold

Reference [REE]H Detection Limit m

Threshold [—10.0 dB Max Pulse Count

Hysteresis |[ININs[s!
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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 159

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 160

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 158

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 158

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 158

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

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

See also "Detection range" on page 43.

Remote command:
[SENSe: ] DETect :RANGe on page 158

Detection Start

Defines the beginning of the detection range as the time in seconds from the capture
buffer start. You can also change the detection start graphically by dragging the left
vertical line ("DR") in the Magnitude Capture Buffer.
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The pulse numbers in the result displays are always relative to the current detection
range, that is: pulse number 1 is the first pulse within the detection range in the capture
buffer. (Timestamps are in relation to the capture buffer start.)

Remote command:
[SENSe: ] DETect :RANGe : STARt on page 159

Detection Length

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

Remote command:
[SENSe: ] DETect:RANGe : LENGth on page 159

5.9 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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o  Measurement RANGE. . ..o 85

5.9.1 Measurement Levels

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

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

Pulse Waveform

Top: Fall (100°:)

jLowsRisa

Base [0%:) :

Top (100%) Level Reference Levels

Position ' Center Unit
Meas Algorithm [YEEED High (Distal) Threshold 90.0 %

Ripple Portion [50 0 Mid (Mesial) Threshold

Low (Proximal) Threshold

Boundary (Top +/-)
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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.

"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 161
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Measurement Algorithm
Defines the algorithm used to detect the pulse top level.

"Mean" The arithmetic average of the measured values

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

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

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

Remote command:
[SENSe: ] TRACe:MEASurement : ALGorithm on page 161

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

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

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

Remote command:
[SENSe: ] TRACe:MEASurement :DEFine: TOP:FIXed on page 162

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 162

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 161

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 162

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

Remote command:
[SENSe: ] TRACe:MEASurement : DEFine: TRANsition:REFerence on page 163
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Low (Proximal) Threshold
The lower threshold in percent of the pulse amplitude used to signify the end of a fall-
ing or beginning of a rising signal level.

Remote command:
[SENSe: ] TRACe:MEASurement :DEFine: TRANsition:LREFerence on page 163

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 161

5.9.2 Measurement Point

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

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

Meas Levels Meas Point Meas Range

Amplitude
F

Reference | Rise |W| Fall |

Offset ID.O 5

Averaging Window ID.O 5

Reference for Pulse-Pulse Measurements

AVEragiNg WINAOW. .....ueiiiiiiiiiieiee ittt et e et e e e e s e s e e e e e e e e e e e s e e sannnes 84
Reference for Pulse-Pulse MeasuremMents.........ccooiviieeveieeiiiieeeiiee e ee e e e eeeaann 84

Measurement Point Reference
Defines the reference which the Offset refers to.

"Rise" The measurement point is defined in reference to the rising edge
(mid-level crossing).

"Center" The measurement point is defined in reference to the center of the
pulse (equal distance from the rising and falling mid-level crossings).

"Fall" The measurement point is defined in reference to the falling edge
(mid-level crossing).

Remote command:
[SENSe: ] TRACe:MEASurement :DEFine:PULSe:INSTant :REFerence
on page 164
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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 163

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 163

Reference for Pulse-Pulse Measurements
Reference pulse on which relative pulse results are based (e.g. for traces normalized
to reference pulse, see Chapter 4.5.2, "Normalizing Traces", on page 48).

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

"Selected" The currently selected pulse (see Chapter 6.1.1, "Pulse Selection",
on page 87)
Relative results for the selected pulse itself are not valid and are indi-
catedas "...".

If you change the value for the reference pulse here, the Chap-
ter 6.1.1, "Pulse Selection", on page 87 value is adapted accord-
ingly, and vice versa.

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

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

Remote command:

[SENSe: ] TRACe:MEASurement :DEFine:PULSe:REFerence:POSition
on page 164

[SENSe: ] TRACe:MEASurement : DEFine:PULSe:REFerence on page 164
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5.9.3 Measurement Range

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

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

Meas Levels Meas Point Meas Range

4 100%: of Pulse Top —

Center
™ Estimation »
l'h-;e n

Reference (T Center )

Length (% of Top) |[EEREL

Offset: Rise | Fall

Reference, Length, OffSet........cccuiiiiiiiiiii e 85

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

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

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

Remote command:

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

on page 166

Relative range (Center):

[SENSe: ] TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth

on page 166

Absolute range (Edge):

User Manual 1177.5891.02 — 03 85



R&S®FPS-K6 Configuration

Automatic Settings

[SENSe: ] TRACe:MEASurement :DEFine:PULSe:ESTimation:OFFSet :LEFT
on page 166

[SENSe: ] TRACe:MEASurement :DEFine:PULSe:ESTimation:OFFSet :RIGHt
on page 166

5.10 Automatic Settings

Access: [AUTO SET]

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

Auto Scale ContiNUOUS (All)....ceeieeei e e e e e e e e e e e e e e e e e ean 86
AULO SCaIE ONCE (All). . it e e e e e e e s e e s ann e aeeeeeaaaaeas 86

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 174

DISP:TRAC:Y:SCAL:AUTO ON, see DISPlay[:WINDow<n>] :TRACe<t>:Y[:
SCALe] : AUTO on page 234

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 174

DISP:TRAC:Y:SCAL:AUTO ONCE,see DISPlay|[:WINDow<n>] :TRACe<t>:Y[:
SCALe] : AUTO on page 234
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6

6.1

6.1.1

®

Result Configuration

Analysis

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

®  Result Configuration.........cccuiiiiiiiiiee e e e e e 87
o Display Configuration..........cccceiiieii i e e e 103
L I V= T = - TP PUPPRTUR 104
o Trace ConfiQUIation....... ..ot a e e 112
e Trace / Data Export Configuration...........cccoeeiiiioiiiiiiiciieee e 116
®  EXPOMt FUNCHONS. ..t een 118
o  Analysis in MSRA MOGE.......coiiiiiiiie e e 120

Result Configuration

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

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

O PUISE SEIECHION. ... et a e e 87
C N =TT <= T o = SRR 88
e Result Range Spectrum Configuration............ccevevieereiiieccccieeeee e 90
e Result Range Frequency Configuration..........cccooiiieiiiiiiiiini e 91
e Parameter Configuration for Result Displays...........cccooviiiiiiiiieee e, 91
o Table Configuration............oooe e ———— 98
@ Y-S CaAlING i e —————————————— 100
L I U 1o 11 £ PP 102

Pulse Selection

Access: [MEAS CONFIG] > "Selected Pulse"

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

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

The selected pulse (number) is relative to the currently defined detection range, if
enabled (see "Detection Range" on page 78). If you change the detection range within
the capture buffer, the selected pulse is adapted automatically, and all pulse-based
results are updated, if necessary.
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@ Linked markers
in "Parameter Trend" displays the marker M1 can be linked to the selected pulse (see
"Link Trend M1 to Selected Pulse" on page 109). Thus, if you select a different pulse,
the marker M1 is also set to the same pulse, and vice versa.

Remote command:

[SENSe: ] TRACe:MEASurement :DEFine:PULSe:SELected on page 173

6.1.2 Result Range

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

The result range determines which data is displayed on the screen (see also "Mea-
surement range vs. result range vs. detection range" on page 12). This range applies
to the pulse magnitude, frequency and phase vs time displays.

Furthermore, the spectrum for the result range can be displayed (see "Result Range
Spectrum” on page 36).

Result Range Markers Marker Settings Units Y Scaling

Result
Range

Result
Range
Spectrum

Automatic Range Scaling

Auto On Auto Scale Once

Reference Point Result Range

Reference W[Center][ Fall ][Triggel] Alignment [P |w Right]

i< A 8 1: Magnitude Capture B

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

User Manual 1177.5891.02 — 03 88



R&S®FPS-K6 Analysis

Result Configuration

Automatic RanNge SCaliNg........c.uuiiiiiiiiiiii e 89
Result Range Reference Point..... ... e 89
L0 15T ORI 89
ALIGNMENT. ...t e e e e e e e e e e e e e e e e e e s e e s nreeeraeaeeeeaan 89
=Y oV ) PN 89

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 87).

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 174

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 175

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 174

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 173

Length
Defines the length or duration of the result range.

Remote command:
[SENSe: ] TRACe:MEASurement : DEFine:RRANge : LENGth on page 174
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6.1.3 Result Range Spectrum Configuration
Access: "Overview" > "Result Configuration" > "Result Range" tab > "Result Range
Spectrum” tab

Or: [MEAS CONFIG] > "Result Config" > "Result Range" tab > "Result Range Spec-
trum" tab

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

Result Range Markers Marker Settings Units ¥ Scaling

—— Window Type Bartlett

Range

RBW Auto

Result (R BRI 16.22178218 MHz
Range .

Spectrum

LA T Tl 1: Result Range Spectrum =

LA a Lo [0 1T Y/ o 1= T PP UPPPPPP RPN 90
RESBW IMANUAL......couieeeeeee e et e e e e e e ee e e e e e e eaaa e e e e eneaaaeeaees 90
[T N ] (o J SRR 91
Window Type

Used FFT window type for Result Range Spectrum. The same window types are avail-
able as for Parameter Spectrum displays (see "Window functions" on page 44).

Remote command:
CALCulate<n>:RRSPectrum:WINDow on page 209

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

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

Remote command:
CALCulate<n>:RRSPectrum:RBW on page 210
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RBW Auto
If activated, a resolution bandwidth is selected automatically which provides a good
balance between fast measurement speed and high spectral resolution.

Remote command:
CALCulate<n>:RRSPectrum:AUTO on page 210

6.1.4 Result Range Frequency Configuration

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

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

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

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

Remote command:
[SENSe: ] DEMod: FMVFE: TYPE on page 156

6.1.5 Parameter Configuration for Result Displays

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

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

e Parameter Distribution Configuration...........cccceeviiiiiiiiii e 91
e Parameter Spectrum Configuration..........cccououiiiiiiiiiii e 93
o Parameter Trend Configuration...........coeoiiiiiiiiiiiieee e 95

6.1.5.1 Parameter Distribution Configuration

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

The parameter distribution evaluations allow you to visualize the number of occurren-
ces for a specific parameter value within the current capture buffer. For each parame-
ter distribution window you can configure which measured parameter is to be dis-
played.
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Result Range Markers Marker Settings Parameter Units ¥ Scaling

Parameter Group

Distribution

Histogram Bins

Display Limit Lincs

LT TN Tl 50 Parameter Distribution B

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

V=0 0 T=Y =Y ] o T o S 92
D N1 SRR 92
N 1 TP U PP PPPRTPPPPP 92
[ 11 (oo T ir=T 0 4 0 =1 T 7 93
Display LMt LINES.....cceuuuiiiiiiiiiiiiiie e e e e e e e e ee e e eeee e e s e s e s e e e e e aaaaaaaaaaeeenenes 93

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 12.

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.gd.
CALCulate<n>:DISTribution:FREQuency on page 177

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

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

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

Remote command:
CALCulate<n>:DISTribution:NBINs on page 178

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 177
CALCulate<n>:TRENd:LLINes[:STATe] on page 198

6.1.5.2 Parameter Spectrum Configuration

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

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

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

The pulse-to-pulse spectrum is basically a parameter spectrum based on complex 1/Q
data. You cannot select a parameter for the spectrum. All other settings are identical to
the parameter spectrum.
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Result Range Markers Markers Settings Marker Search Parameter Units Y Scaling

Parameter Group Timing

Parameter Rise Time

Full Auto

Maximum Frequency
Window Type

Block Size

Gap Threshold

Section Threshold

Lol iR (11l 6: Parameter Spectrum B

@ 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 43.

=T = T LY (Y o T o J 94
V=T (1Y (T SRR 94
FUIT AULO . et et e e e e e e e e e e e e e e e e e e e e e e et e et eeeaeaaaaaaans 95
MaxXimUM FrEQUENCY......ci ittt r e e e e e e s e e e e s 95
AT g Lo [0 1T Y/ o 1= T PP PP UPUPPPTRTPIRE 95
= (oTed QRS T4 Y ST PPP 95
(CT=T o T I o1 (=1 o] (o S PPUPPURR 95
SEeCtiON TAIESNOIA. ... e e e e e 95

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 12.

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 183
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Full Auto

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

If enabled, the individual settings are not available.

Remote command:
CALCulate<n>:PSPectrum:AUTO on page 182

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 184

Window Type
Used FFT window type

Remote command:
CALCulate<n>:PSPectrum:WINDow on page 188

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 182

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

Remote command:
CALCulate<n>:PSPectrum:GTHReshold on page 184

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 186

6.1.5.3 Parameter Trend Configuration

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

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

Parameter Group Y Timing

Rise Time

Parameter Group X Timing

Pulse Number

Display Style

Display Limit Lines

Lo wiieRioldl 5: Parameter Trend -

DISPIAY SHYIE. ettt e e e e e e ————————— 97
Display LImit LINES. ...ttt eaneeeeeeas 97

Parameter Group Y

Defines the group of parameters from which one can be selected to display the trend
on the y-axis. For a description of the parameters see Chapter 3.1, "Pulse Parame-
ters", on page 12.

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 96.

Remote command:

CALCulate<n>:TRENd:<GroupName>:Y, see €.g. CALCulate<n>:TRENd:
FREQuency:Y on page 197

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 195

Parameter Group X

Defines the group of parameters from which one can be selected to display the trend
on the x-axis. For a description of the parameters see Chapter 3.1, "Pulse Parame-
ters", on page 12.

User Manual 1177.5891.02 — 03 96



R&S®FPS-K6

Analysis

Result Configuration

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 196

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 195

Display Style
Determines the trace style for the parameter trend.

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

7 Puls= Rep, Interval Trend » 1 AFCrw

"Lines" The results are connected by lines in the diagram.

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

3F erwal Trend  #
.

"Auto" The optimal display style is determined automatically depending on
the parameter type on the x-axis.
For chronological (time-based) parameters (pulse number or pulse
timestamp), lines are displayed.
For all other parameters, dots are displayed.

Remote command:
CALCulate<n>:TRENd:DSTYle on page 191

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 177
CALCulate<n>:TRENd:LLINes[:STATe] on page 198
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6.1.6 Table Configuration

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

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

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

Result Range Markers Settings Marker Search Table Config Units

Amplitude Setting Time _ Off ] Duty Ratio 1 Off
Fre: — =
a Rise Time Duty Cyde %
Phase = ==
Fall Time Off] Pulse Rep. Interval _ on
Envelope Model
Pulse Width _ on Pulse Rep. Frequency m Off

Table Export

Limits

Ele iR TeTll 2: Pulse Results -

Select the parameters to be included in the tables, and the required unit scaling, if
available. For a description of the individual parameters see Chapter 3.1, "Pulse
Parameters", on page 12.

Table export configuration is described in "Table Export Configuration" on page 118.

Remote command:

CALCulate<n>:TABLe:<GroupName>:<ParamName>, see Chapter 8.12.8, "Config-
uring the Statistics and Parameter Tables", on page 210

o Limit Settings for Table DiSplays.......c.couuiiriiiiiiiie e 98

6.1.6.1 Limit Settings for Table Displays

Access: "Overview" > "Result Configuration" > "Table Config" > "Limits"
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Measurement results can be checked against defined limits and the results of the limit
check can then be indicated in the Result Table.

For details on limits see "Pulse Results" on page 34.

Result Range Marker Settings Table Config

Timing Selected Parameter
Parameters Parameter Group BRIl

Amplitude Parameter Timestamp
Parameters

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

Phase Lower Limit

Parameters
Upper Limit 10.0 ps

Table -
Export Turn off all limits in group

Turn off limits in all parameter groups

Limits

e 1: Pulse Statistics

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.

V=0 L= =Y ] o U o O UUUPURRRP 100
T =10 0T (= R 100
Activating a limit check for a parameter...........coi i 100
Defining lower and upper limits for @ parameter.........ccccccvvee e 100
Deactivating a limit check for an entire parameter group..........ccccceeeeeeeeeeiieccccviveeeeeen. 100
Deactivating all limit checks for all parameter groups...........oovvvvvvveieiiiiccceccieee e, 100
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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 12.

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

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

Note: If a limit is defined for a parameter that is displayed in a Parameter Trend dia-
gram, the " Auto Scale Once " on page 101 function is not available for the axis this
parameter is displayed on (see also "Automatic Grid Scaling" on page 101).

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe
on page 229

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 231

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 230

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 231

6.1.7 Y-Scaling

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

The scaling for the vertical axis is highly configurable, using either absolute or relative
values.
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— | Clrw | Z Pulse Results

Result Range Markers N Units Y Scaling

Automatic grid scaling:
Auto Scale Once

Scaling according to min and max values:

Max 360.0

Min -360.0 ©

Scaling according to reference and per div:

Per Division 1200

Ref Position - 1000 %

-
Ref Value 0.0 2

Automatic Grid SCaliNG....cceuviiiiii e aaaa e e 101
F 01 (o IS L= @] o o SO 101
Absolute Scaling (MiN/Max ValUS).........ccouiiiiiiiiiiiiiieee ittt 102
Relative Scaling (Reference/ per DiVISION).........ueeiiiiiiiie it 102
L PEr DIVISION......ovevveieeeeceeececeeeeee ettt eeee s st e s se e et et e tesesssesse s s eseseseesetaneas 102
L REf POSIHION. ...ttt sttt 102
L REF VAIUE. ...ttt 102

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 100), autoscaling is not
available for the axis this parameter is displayed on.

Note: Tip: To update the scaling automatically once when this setting for continuous
scaling is off, use the " Auto Scale Once " on page 101 button or the softkey in the
[AUTO SET] menu.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :AUTO on page 234

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 234
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Absolute Scaling (Min/Max Values)
Define the scaling using absolute minimum and maximum values.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :MAXimum on page 234
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :MINimum on page 234

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 235

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 235

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 235

6.1.8 Units

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

The unit for phase display is configurable.
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Frequency
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Phase Unit

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

Remote command:
UNIT:ANGLe on page 236

Phase Normalization

Normalizes pulse phase traces to a specific phase value. For details see "Normaliza-
tion of pulse phase traces" on page 51.

This function is only available for Pulse Phase and Pulse Phase (Wrapped) result dis-
plays.

Remote command:

DISPlay[:WINDow<n>] :TRACe<t>:NORMalize:PHASe on page 247

Frequency Scaling

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

Remote command:
CALCulate<n>:UNIT:FREQuency on page 233

Display Configuration

Access: [MEAS]
Or: [MEAS CONFIG] > "Display Config"

The captured signal can be displayed using various evaluations. All evaluations availa-
ble for the Pulse application are displayed in the evaluation bar in SmartGrid mode.
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Up to six evaluation methods can be displayed simultaneously in separate windows.
The Pulse evaluation methods are described in Chapter 3, "Measurements and Result
Displays", on page 12.

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

6.3 Markers

Access: "Overview" > "Result Configuration" > "Markers"
Or: [MKR]

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

e Individual Marker Settings........cc oo 104
o General Marker Settings........cui i 108
o Marker SearCh SettiNgS........uuureiiieiiii i e e 109
e Marker Positioning FUNCHONS...........uuuiiiiiiciieie e 110

6.3.1 Individual Marker Settings

Access: "Overview" > "Result Configuration" > "Markers"
Or: [MKR] > "Marker Config"

Up to 17 markers or delta markers can be activated for each window simultaneously.
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Markers

Ref
Marker

[0 & COM - |- CO (D
| O D D
12-16 Norm

Selected State X-value Type Link to Marker Trace

Norm
Norm

LTl w8 {1l 1: Magnitude Capture

Delta Marker 1 / Marker 2 / Marker 3/ ... Marker 16 / Norm / Delta ...........ccccovvuunenn.n. 105
ST (=Tt (= To I 1Y/ =T = 106
Y =Ty TS =) (= SRR PUPPPPRE 106
DAz 10T TSR EUPTPPRN 106
Y =T =T 1Y o = YRR 106
RETEIENCE MATKET .....cceeeeeeeeeeeeee et ettt e e et e e e e e eeae e e e e eeeanan 106
Linking t0 ANOther Marker .......cooo oo 107
Assigning the Marker t0 @ TracCe .........cceiiiiiiiiiiiiiieeee e 107
ST (o ALY F= T = 107
AlLIMArKErS Off ...ttt ettt et ettt ettt et aeseeeeeeeaeaasaeeeeeeeeeeeees 108

Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 / Norm / Delta

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 16 are delta markers that refer to marker 1. These markers can be
converted into markers with absolute value display using the "Marker Type" function.

Note: If normal marker 1 is the active marker, pressing the "Mkr Type" softkey switches
on an additional delta marker 1.

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 251
CALCulate<n>:MARKer<m>:X on page 252
CALCulate<n>:MARKer<m>:Y? on page 331
CALCulate<n>:DELTamarker<m>[:STATe] on page 254
CALCulate<n>:DELTamarker<m>:X on page 255

User Manual 1177.5891.02 — 03 105



R&S®FPS-K6 Analysis

Markers

CALCulate<n>:DELTamarker<m>:X:RELative? on page 330
CALCulate<n>:DELTamarker<m>:Y? on page 330

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

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

Marker State
Activates or deactivates the marker in the diagram.

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 251
CALCulate<n>:DELTamarker<m>[:STATe] on page 254

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 255
CALCulate<n>:MARKer<m>:X on page 252

Marker Type
Toggles the marker type.

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

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

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

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

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 251

CALCulate<n>:DELTamarker<m>[:STATe] on page 254

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

If the reference marker is deactivated, a different reference marker is automatically
selected; the delta marker remains active.
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Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 253

Linking to Another Marker

Links the current marker to the marker selected from the list of active markers. If the x-
axis value of the initial marker is changed, the linked marker follows to the same posi-
tion on the x-axis. Linking is off by default.

Using this function you can set two markers on different traces to measure the differ-
ence (e.g. between a max hold trace and a min hold trace or between a measurement
and a reference trace).

Remote command:

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> on page 250
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 253
CALCulate<n>:DELTamarker<m>:LINK on page 252

Assigning the Marker to a Trace

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

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

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 251

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

]
Marker 1 [ On o) ST off
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Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 251
CALCulate<n>:DELTamarker<m>[:STATe] on page 254

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 250

6.3.2 General Marker Settings

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

Or: [MKR] > "Marker Config" > "Marker Settings" tab

T T W T N Nl = el ™
Result Configuration
(LN Ty | ¥ Dulea I

Result Range Markers Markers Settings

arker Table

cer Info

Link Across Windows

Link Trend M1 to Selected Pulse On

Marker Table Display
Defines how the marker information is displayed.

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

"Off" No separate marker table is displayed.
If Marker Info is active, the marker information is displayed within the
diagram area.

"Auto" (Default) If more than two markers are active, the marker table is dis-
played automatically.
If Marker Info is active, the marker information for up to two markers
is displayed in the diagram area.
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6.3.3

Markers

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 257

Marker Info
Turns the marker information displayed in the diagram on and off.

e 1AP Clrw
M1[1]| 81.13dBpv| -
177.610 MHz

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo|[:STATe] on page 256

Linked Markers Across Windows

If enabled, the markers in all diagrams with the same x-axis are linked, i.e. when you
move a marker in one window, the markers in all other windows are moved to the
same x-value.

In particular, markers in all pulse measurement displays (such as Pulse Magnitude,
Pulse Phase etc.) are linked, if enabled. Similarly, markers in all Parameter Trend dis-
plays can be linked.

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 255

Link Trend M1 to Selected Pulse

If enabled, marker M1 in Parameter Trend displays is linked to the pulse selection.
Thus, if you move the marker M1 to a different pulse, the Pulse Selection is set to the
same pulse, and vice versa.

Note that this function is only available if Linked Markers Across Windows is also
enabled.

Remote command:
CALCulate<n>:MARKer<m>:LINK:TRENd on page 256

Marker Search Settings

Access: [MKR TO] > "Search Config"

Markers are commonly used to determine peak values, i.e. maximum or minimum val-
ues, in the measured signal. Configuration settings allow you to influence the peak
search results.

User Manual 1177.5891.02 — 03 109



R&S®FPS-K6 Analysis

Markers

Result Range Markers Markers Settings Marker Search

Next Peak Mode | Left |W| Right |

Exclude LO On

Peak Excursion |6.0 dBm |

Auto Max Peak On

Auto Min Peak

Search Mode for NeXt PEaAK ........uuueeiiiiiiiiiee ettt e e e s e 110
[T L o1 U] £=] (0] o 110

Search Mode for Next Peak
Selects the search mode for the next peak search.

"Left" Determines the next maximum/minimum to the left of the current
peak.

"Absolute" Determines the next maximum/minimum to either side of the current
peak.

"Right" Determines the next maximum/minimum to the right of the current
peak.

Remote command:
Chapter 8.15.3, "Positioning the Marker", on page 257

Peak Excursion
Defines the minimum level value by which a signal must rise or fall so that it is identi-
fied as a maximum or a minimum by the search functions.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 256

6.3.4 Marker Positioning Functions

Access: [MKR ->]

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

ST (= To 1Y F= T = SRR 111
o= 1R o] o [ 111
SEAINCN NEXE PEAK ...cceeeveee it e e e e e e et e e e e e eeaa e e e e eeeaaan 111
ST=Y=T el a I \Y/ 1T T 10T 0N 111
Search Next MINIMUM ......oooiiiiiiiiiireee et e e e e bbb e s e s e e eeaaaeas 112
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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

]
Marker 1| [ On Sl oea 12 off

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 251
CALCulate<n>:DELTamarker<m>[:STATe] on page 254

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

Remote command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 258
CALCulate<n>:DELTamarker<m>:MAXimum/|:PEAK] on page 260

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

Remote command:

CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 258
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 258
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 257
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 260
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 260
CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 260

Search Minimum

Sets the selected marker/delta marker to the minimum of the trace. If no marker is
active, marker 1 is activated.
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Remote command:
CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 259
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 261

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

Remote command:

CALCulate<n>:MARKer<m>:MINimum:NEXT on page 259
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 258
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 259
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 261
CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 261
CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 261

6.4 Trace Configuration

Access: [Trace] > "Trace Config"

Traces in graphical result displays based on the defined result range (see Chap-
ter 6.1.2, "Result Range", on page 88) 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 47.

O Trace data can also be exported to an ASCII file for further analysis. For details see
= Chapter 6.5, "Trace / Data Export Configuration", on page 116.

You can configure up to 6 individual traces for the following result displays (see Chap-
ter 6.1.2, "Result Range", on page 88):

® "Pulse Frequency" on page 31

® "Pulse Magnitude" on page 32

® "Pulse Phase" on page 33

® "Pulse Phase (Wrapped)" on page 33
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Trace 1 ||Clear Write

All Pulses

Trace 2 @ Blank

Trace 3 [l Blank

Trace 4 @ Clear Write

Trace 5 [l Blank

Trace 6 [ Blank

N~
:

Statistical Evaluation...........coeei s 115
L Selected Pulse Vs All PUISES..........c.curiueuieeiiieieieisee e sssece e 115
L SWEEP/AVErage COUNL ........cueveveveeeeeeeeerreeeeeeeeteeseeeseseeeesessssasaeaesesssssesseeeaes 115
L Maximum number of trace POINES...........ceeveueueeereeeeeeeeeeeee e s 115
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Predefined Trace Settings - QUICK CONFIg ..eeeriiiiiiiiii e 116
Trace 1/ Trace 2/ Trace 3/ Trace 4 (SOftKEYS)......cvuiiiiiieiiiiiiieie e, 116

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

For the Magnitude Capture result display, only one trace is available, which cannot be
configured.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>[:STATe] on page 247
Selected via numeric suffix of TRACe<t> commands

Trace Mode
Defines the update mode for subsequent traces.

"Clear/ Write"  Overwrite mode (default): the trace is overwritten by each measure-
ment.
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"Max Hold" The maximum value is determined over several measurements and
displayed. The R&S FPS 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 FPS 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.
The Sweep/Average Count determines the number of averaging pro-
cedures.
"View" The current contents of the trace memory are frozen and displayed.
"Blank" Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:MODE on page 245

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 248
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 249

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

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

The default setting is off.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:MODE : HCONtinuous
on page 246

Evaluation

Defines which signal component (1/Q) is evaluated in which trace for the Pulse | and Q
result display. This setting is not available for any other result displays. By default, the |
component is displayed by trace 1, while the Q component is displayed by trace 4.

Remote command:
CALCulate<n>:TRACe<t>[:VALue] on page 332
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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 48.

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 249

Sweep/Average Count « Statistical Evaluation
Defines the number of measurements to be performed in the single sweep mode.

Maximum number of trace points < Statistical Evaluation

If the number of samples within the result range (see Chapter 6.1.2, "Result Range",
on page 88) 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 249

Normalization
Enables or disables normalization of the trace in reference to the measured pulse or a
reference pulse. For details see Chapter 4.5.2, "Normalizing Traces", on page 48.

"Off" Traces are not normalized
"Measured The value in the measurement point (that is: the value in the Pulse
Pulse" Results table) for each pulse in phase, amplitude or frequency is sub-

tracted from the respective trace to normalize each trace to 0.
An additional phase offset may be defined, see "Phase Normaliza-
tion" on page 103.

"Reference The value in the measurement point (that is: the value in the Pulse
Pulse" Results table) for the Reference Pulse is subtracted from the respec-
tive trace to normalize the traces.
The reference pulse is defined in the "Measurement Point" settings,
see "Reference for Pulse-Pulse Measurements" on page 84.
An additional phase offset may be defined, see "Phase Normaliza-
tion" on page 103.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:NORMalize:MODE on page 246
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Predefined Trace Settings - Quick Config
Commonly required trace settings have been predefined and can be applied very
quickly by selecting the appropriate button.

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

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

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>[:STATe] on page 247

6.5 Trace / Data Export Configuration

=) Access: "Save" > "Export" > "Trace Export Configuration"
Or: [TRACE] > "Trace Config" > "Trace / Data Export"

The R&S FPS 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)

that are available for all R&S FPS applications are not described here.
See the R&S FPS base unit user manual for a description of the standard functions.
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Traces Trace f Data Export

! Export all Traces

Include Instrument & Measurement Settings

Decimal Seperator

Export Table to ASCII File

Export all Traces and all Table RESUIES ........oooriiiiiiiieicccccceee e, 117
Include Instrument & Measurement Settings ....cooovvvveiiiiiccci e 117
I = Lot o N =T oo o P 117
DECIMAl SEPATALON ..ceiiiiiiieie e 117
EXPOrt Trace t0 ASCII File ...uuvviiiiiieee ettt e e e 118

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 327

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 326

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

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

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

Remote command:
FORMat :DEXPort:DSEParator on page 326
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Export Functions

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 267

Export Functions

Access: "Save" > "Export"

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FPS applications are not described here.

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

Export table t0 ASCI File ... 118
Table EXport Configuration........c..o e 118
L COIUMNS 0 EXPOMt......eeeeeeeeeeeeeee et eeeeee et ee et s e en e 119
L EXPOIt LIMItS.cv.eeecvieeeecec ettt sttt ettt e et eese e 119
L DeCiMal SEPAaAtOr .......c.eeeceeeeeeeeeeeeee ettt ee e e e 119
L EXPOrt table 10 ASCIH File .....oveeeeeeeeeeeee et eee et en e 119
ADSOIULE TIME SAMP. ... e e e e e e e e e e e e e 120
EXPOrt Trace to ASCII Fle ... e 120
Trace Export Configuration..........coooi i 120

Export table to ASCII File
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A.1, "Reference: ASCII File Export Format",
on page 339.

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FPS base unit user manual.

Remote command:
MMEMory: STORe<n>:TABLe on page 327

Table Export Configuration
Access: "Overview" > "Result Config" > "Table Config" tab > "Table Export" tab
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Or: "Save/Recall" > "Export"

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

Result Range Markers Markers Settings Marker Search

Timing

Columns to Export

Amplitude
P Export Limits Ooff

Freq
Decdmal Separator | Point [e1yl1F]

Phase
Abs Time Stamp off

Envelope Model
Export Table to ASCII File
Stability

Time Sidelobe

Table Export

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

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

Remote command:
MMEMory : STORe<n>:TABLe on page 327

Export Limits < Table Export Configuration
If activated, any limits defined for the table will be included in the export file.

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

Decimal Separator < Table Export Configuration
Defines the decimal separator for floating-point numerals for the data export/import
files. Evaluation programs require different separators in different languages.

Remote command:
FORMat : DEXPort:DSEParator on page 326

Export table to ASCII File — Table Export Configuration
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A.1, "Reference: ASCII File Export Format",
on page 339.

Note: Secure user mode.
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In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FPS base unit user manual.

Remote command:
MMEMory : STORe<n>: TABLe on page 327

Absolute Time Stamp
If the function is enabled, it prints the absolute time stamp for the pulse in the first pos-
tition before the rest of the ASCII table export.

In addition to the current capture part, absolute time stamp also works for the cumula-
tive part of the table.

Remote command:
FORMat : DEXPort:TSTamp on page 327

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 267

Trace Export Configuration
Opens the "Traces" dialog box to configure the trace and data export settings. See
Chapter 6.5, "Trace / Data Export Configuration", on page 116.

6.7 Analysis in MSRA Mode

The data that was captured by the MSRA Master can be analyzed in the Pulse applica-
tion.

The analysis settings and functions available in MSRA mode are those described for
common Signal and Spectrum Analyzer mode.
Analysis line settings

In addition, an analysis line can be positioned. The analysis line is a common time
marker for all MSRA applications.

To hide or show and position the analysis line, a dialog box is available. To display the
"Analysis Line" dialog box, tap the "AL" icon in the toolbar (only available in MSRA

mode). The current position of the analysis line is indicated on the icon.
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Position 0.0s

show tine (00—}

[ X1 (] o N 121
5] o 1TV 1N = ST 121
Position

Defines the position of the analysis line in the time domain. The position must lie within
the measurement time of the multistandard measurement.

Remote command:
CALCulate<n>:MSRA:ALINe[:VALue] on page 262

Show Line

Hides or displays the analysis line in the time-based windows. By default, the line is
displayed.

Note: even if the analysis line display is off, the indication whether or not the currently
defined line position lies within the analysis interval of the active client application
remains in the window title bars.

Remote command:
CALCulate<n>:MSRA:ALINe:SHOW on page 262
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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 FPS-K6 option.

e How to Perform a Standard Pulse Measurement............ccccoiieiiiiiiiiiiiiiiiiecee. 122
e How to Configure a Limit Check for a Pulse Measurement............cccccccceeierinne. 123
o How to EXport Table Data..........cceciiaie oo 124

How to Perform a Standard Pulse Measurement

To perform a standard pulse measurement
1. Press the [MODE] key on the front panel and select the "Pulse" application.
2. Select the "Overview" softkey to display the "Overview" for a Pulse measurement.

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

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

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

6. Select the "Data Acquisition" button and define the bandwidth parameters for the
input signal:
(In MSRA mode, define the application data instead, see Chapter 4.6, "Pulse Mea-
surements in MSRA Mode", on page 52).

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

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

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

e The measurement levels
e The measurement point
e The measurement range

9. Select the "Display" button and select the evaluation methods that are of interest to
you.
Arrange them on the display to suit your preferences.
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10. Exit the SmartGrid mode and select the "Overview" softkey to display the "Over-
view" again.

11. Select the "Result Config" button in the "Overview" to configure which data is dis-
played in the individual result displays, and other settings for specific evaluation
methods. These settings are window-specific, so select the window before you
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 methods.
Configure a limit check (see "To configure a limit check for a pulse measure-
ment" on page 123).

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

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

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

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

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 "To perform a standard pulse
measurement” on page 122) and a Result Table display is active.

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

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 12.

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

6. Define the lower or upper limit value, or both.
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7.3

How to Export Table Data

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

The measured values and all newly measured values for the specified parameter
are compared to the defined limit values.

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

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

Changing the limit values graphically

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

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

To deactivate a limit check

1. Select 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 "Limit On/Off" setting to "Off".

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

e To deactivate the limit check for all parameters in all parameter groups, select
"Turn off limits".

How to Export Table Data

The measured result table data can be exported to an ASCII file. For each parameter,
the measured values are output.

For details on the storage format, see Chapter A.1, "Reference: ASCII File Export For-
mat", on page 339.

Table data can be exported either from the "Result Configuration" dialog box, or from
the "Save/Recall" menu.

To export from the "Save/Recall" menu

1. Select an active result table whose data you want to export.
2. Select the B "Save" icon in the toolbar.

3. Select the "Export" softkey.
4

If necessary, change the decimal separator used in the ASCII export file.
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7.

How to Export Table Data

Select the "ASCII Table Export" softkey.

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

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

To export from the "Result configuration™ dialog box

1.

2
3
4.
5
6

~

Press the "Overview" softkey.

Select the "Result Config" button.

Select the window that contains the result table in the "Specifics for" selection box.
Select the "Table Config" tab.

Select the vertical "Table Export" tab.

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

If necessary, change the decimal separator used in the ASCII export file.
Select the "Export Table to ASCII File" button.

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

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

The following commands are required to perform measurements in the Pulse applica-
tion in a remote environment. The R&S FPS must already be set up for remote opera-
tion in a network as described in the base unit manual.

®

8.1

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

In particular, this includes:

Managing Settings and Results, i.e. storing and loading settings and result data

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

Using the common status registers (specific status registers for Pulse measure-
ments are not used)

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

here:

L B 1 e T VT3 1T o TR 126
@ COMMON SUFIXES..uiiiiiiiiiiiiiiicitiitte et r e e e e e e e s e s e e e e aaaeeeesssennnne 131
e Activating Pulse Measurements..........uuuuuucciiiiieieii e 132
@  SigNal DESCIIPON. . .cci i e e e e e e e e ————— 135
®  INPUt/OULPUL SEHINGS...ceviiiiiiicciece e e e e e e e e e e e e eeeees 138
o Frontend Configuration............oo o 142
® Triggering MEaSUIrEMENTS....c.cuiiiiii et e e e e e e e e e e e eeeees 148
® DAt ACQUISILION. ....coiiiiii i e e e e e e e e e e e e e e e e e e eeeeaere b ————_ 155
®  PUISE DEteCHON. ... i 157
e Configuring the Pulse Measurement............cooeicciiiiiiiiiieieee e 160
e Configuring and Performing SWEEPS.......cocviiiiiiiiiiieeeeeeee e 167
o Configuring the ReSUIS........cooiiiicccer e 172
e Configuring the Result DiSplay..........ceieiiiiiiiiiiiee e 236
o Configuring Standard TracCes........cuuuiiiiiiiiiiiiiea et 244
®  WOrking With Markers........ccceeiiiiiiiiii e 250
e Configuring an Analysis Interval and Line (MSRA mode only).......cccccvveeeeeeiennee 262
®  RetrieViNg RESUILS......uuuiii i e e e e e e e e e e e e e eeeeaeeaeens 263
o Retrieving Marker RESUIS........ooouiiiiiiiicccccce e 330
o Deprecated COMMANGAS........ccooiiiiiiiiieeeee et e e e e e e e e e e e e e e e e e e eeeae e rese e 331
e Programming Example: Pulse Measurement............ooooicciiiiiiieii e 333
Introduction

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

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

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (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 FPS.

@ 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 explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value and it is the
result of a query.
Parameters required only for setting are indicated as Setting parameters.
Parameters required only to refine a query are indicated as Query parameters.
Parameters that are only returned as the result of a query are indicated as Return
values.

e Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S FPS follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

o Default unit
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8.1.3

8.14

Introduction

The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

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

The short form is emphasized in 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.

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<l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

Optional Keywords
Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

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

Optional keywords are emphasized with square brackets.
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Introduction

Example:

Without a numeric suffix in the optional keyword:

[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer
With a numeric suffix in the optional keyword:
DISPlay[:WINDow<l...4>]:Z00M:STATe
DISPlay:Z00M:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

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.

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.

LI N U] 0 =T A [V /= | (U TP 129
L 1Yo ) [<F= 1 o TR 130
I O o b= =Tox (<Yl L= = 131
L I O o= = T3 (= S 4T o P 131
L N =1 o Yot [ B 7= | = T 131

Numeric Values

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

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe: FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.
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Values exceeding the resolution of the instrument are rounded up or down.

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

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

*  MIN/MAX

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

Defines the default value.
e UP/DOWN

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

Querying numeric values

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

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 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
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8.1.6.3 Character Data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see Chapter 8.1.2, "Long and Short Form",
on page 128.

Querying text parameters

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

Example:
Setting: SENSe : BANDwidth:RESolution: TYPE NORMal

Query: SENSe :BANDwidth:RESolution:TYPE? would return NORM

8.1.6.4 Character Strings

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

Example:
INSTRument:DELete 'Spectrum'

8.1.6.5 Block Data

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

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. 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 an NL~END message to terminate the data block. This format is useful
when the length of the transmission is not known or if speed or other considerations
prevent segmentation of the data into blocks of definite length.

8.2 Common Suffixes

In the R&S FPS Pulse application, the following common suffixes are used in remote

commands:

Table 8-1: Common suffixes used in remote commands in the R&S FPS Pulse application
Suffix Value range Description

<m> 1to 4 Marker

<n> 1t06 Window (in the currently selected channel)
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Suffix Value range Description
<t> 1 Trace
<li> 1t0 8 Limit line

8.3 Activating Pulse Measurements

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

INSTrument:CREAtE:DUPLICALE. ........ceueeiiii et e et et e e e e eeaaeas 132
INSTrument:CREAE[INEW].....cccieiii et e e e e e e e e e e e e e e e e e e e e e e e eneanas 132
INSTrument:CREAIEIREPLACE. ........ueeeei e ettt e e e e e e eeanes 133
TN ISR U =T gL ) = =Y (N 133
NS 0T g L= a1 o I PP PP 133
INSTIrUMENERENGIME. .. .ceeiiiiieiee e et e e ettt e e e e e ettt ee s e e e eee b e eeeeseataeeeseesntaaeeesersannaaaeees 134
INSTIUMENEESELECE]. e eieeeteieee et e ettt e e e et e e e e e et e e e e e eest e eeseeaaaaeseeeeesanneeeeeesnan 135
SYSTem:PRESEt:CHANNEIEXEC]. it e e e e e e 135

INSTrument:CREate:DUPLicate

This command duplicates the currently selected channel, i.e creates a new channel of
the same type and with the identical measurement settings. The name of the new
channel is the same as the copied channel, extended by a consecutive number (e.g.
"IQAnalyzer" -> "IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST: SEL. command.

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel named 'IQAnalyzer' and creates a new
channel named 'lQAnalyzer2'.

Usage: Event

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

This command adds an additional measurement channel. You can configure up to 10
measurement channels at the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 133.

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

Example: INST:CRE SAN, 'Spectrum 2'

Adds an additional spectrum display named "Spectrum 2".
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INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>
This command replaces a channel with another one.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument : LIST?

on page 133.

<ChannelName2> String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see INSTrument :LIST? on page 133).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", """, "?".

Example: INST:CRE:REPL 'IQAnalyzer2',IQ,'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Usage: Setting only

INSTrument:DELete <ChannelName>
This command deletes a channel.
If you delete the last channel, the default "Spectrum" channel is activated.

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

Example: INST:DEL 'IQAnalyzerd'
Deletes the channel with the name 'lQAnalyzer4'.

Usage: Setting only

INSTrument:LIST?

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

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the TNSTrument :
REName command.
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Example: INST:LIST?
Result for 3 channels:
'"ADEM', "Analog Demod', 'IQ', 'IQ
Analyzer', 'IQ','IQ Analyzer2'
Usage: Query only

Table 8-2: Available channel types and default channel names in Signal and Spectrum Analyzer mode

Application <ChannelType> Default Channel name*)
parameter

Spectrum SANALYZER Spectrum

1XEV-DO BTS (R&S FPS-K84) BDO 1XEV-DO BTS

1XEV-DO MS (R&S FPS-K85) MDO 1XEV-DO MS

3GPP FDD BTS (R&S FPS-K72) BWCD 3G FDD BTS

3GPP FDD UE (R&S FPS-K73) MWCD 3G FDD UE

Analog Modulation Analysis (R&S FPS-K7) ADEM Analog Demod

cdma2000 BTS (R&S FPS-K82) BC2K CDMA2000 BTS

cdma2000 MS (R&S FPS-K83) MC2K CDMA2000 MS

GSM (R&S FPS-K10) GSM GSM

1/Q Analyzer 1Q 1Q Analyzer

LTE (R&S FPS-K10x) LTE LTE

NB-loT (R&S FPS-K106) NIOT NB-loT

Noise (R&S FPS-K30) NOISE Noise

5G NR (R&S FPS-K144) NR5G 5G NR

Phase Noise (R&S FPS-K40) PNOISE Phase Noise

TD-SCDMA BTS (R&S FPS-K76) BTDS TD-SCDMA BTS

TD-SCDMA UE (R&S FPS-K77) MTDS TD-SCDMA UE

Verizon 5GTF Measurement Application (V5GTF, V5GT V5GT

R&S FPS-K118)

VSA (R&S FPS-K70) DDEM VSA

WLAN (R&S FPS-K91) WLAN WLAN

*) If the specified name for a new channel already exists, the default name, extended by a sequential num-

ber, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>

This command renames a channel.

Setting parameters:
<ChannelName1>
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<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel; this will cause an error.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters

SUCh as ll:ll’ ll*ll, ll?ll-

Example: INST:REN 'IQAnalyzer2',6 '"IQAnalyzer3'
Renames the channel with the name 'IQAnalyzer2' to 'IQAna-
lyzer3'.

Usage: Setting only

INSTrument[:SELect] <ChannelType>

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

See also INSTrument :CREate [ :NEW] on page 132.
For a list of available channel types see TNSTrument:LIST? on page 133.

Parameters:
<ChannelType> PULSe
Pulse option, R&S FPS-K6

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

Example: INST:SEL 'Spectrum2'

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

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

Manual operation: See "Preset Channel" on page 56

8.4 Signal Description

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

[SENSe:]TRACe:MEASurement:DEFine:DURation:AUTO......ccccviiiiuiieieeeeinceeeee e e e e eeeee 136
[SENSe:]TRACe:MEASurement:DEFine:DURation:MAX.........cceeeiiiiiiiiiiieeeeeieiee e 136
[SENSe:]TRACe:MEASurement:DEFine:DURAtioN:MIN.......cccceieereiiiieeeeeeeeieeeeeeeeeeeeeveeieeeees 136
[SENSe:]TRACe:MEASurement:DEFine:DURation:OFF...........cooeieeiiiiiiiieeeeeeiceee e, 136
[SENSe:]TRACe:MEASurement:DEFine:FREQuUeNcy:OFFSet.......cuuvvviiiiiiiiiiiiiieeiiiin e 137
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[SENSe:]TRACe:MEASurement:DEFine:FREQuency:OFFSet: AUTO.......cccceeeeevvveeieeeeeennnnnn. 137
[SENSe:]TRACe:MEASurement:DEFine:FREQUENCY:RATE.......ccuuceiieriieiiiee e eeeeeen 137
[SENSe:]TRACe:MEASurement:DEFine:FREQuency:RATE:AUTO........ceeeeeveeeeeeeeeeeeceeeeaees 137
[SENSe:]TRACe:MEASuUrement:DEFINe:PULSE:ADROOP. . ..uuururuuuneaaaiaeeeeeeeeaaaeeeerereeeeeenens 138
[SENSe:]TRACe:MEASurement:DEFine:PULSe:MODUIation.............cceeveeeeerereninrnennnnnennn. 138
[SENSe:]TRACe:MEASurement:DEFine:PULSE:PERIOM. ........ccoeeeeiieriiieeeeeeiiieeeeeeeerreeeees 138

[SENSe:]TRACe:MEASurement:DEFine:DURation:AUTO <State>

If this flag is set to ON, the pulse timing parameters (min/max width, min off time) are
determined automatically from the current capture settings.

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Timing Auto Mode" on page 58

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

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

Parameters:

<PulseMaxWidth> Range: 50ns to 100s
*RST: 5ms
Default unit: S

Manual operation: See "Minimum Pulse Width, Maximum Pulse Width" on page 58

[SENSe:]TRACe:MEASurement:DEFine:DURation:MIN <PulseMinWidth>

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

Parameters:

<PulseMinWidth> Range: 50ns to 100s
*RST: 50 ns
Default unit: S

Manual operation: See "Minimum Pulse Width, Maximum Pulse Width" on page 58

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

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

Parameters:

<PulseMinOff> Range: 50ns to 100s
*RST: 1 us
Default unit: S
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Manual operation: See "Min Pulse Off Time" on page 58

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

Usethe[SENSe:]TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTOtO
define the frequency offset automatically.

Parameters:
<Offset> *RST: 0
Default unit: HZ

Manual operation: See "Frequency Offset Value" on page 58

[SENSe:]TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO <State>
If enabled, the frequency offset is estimated automatically for each individual pulse.

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Frequency Offset Auto Mode" on page 58

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

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

Use the [SENSe: ] TRACe:MEASurement :DEFine:FREQuency:RATE:AUTO to
define the chirp rate automatically.

Parameters:
<PulseChirpRate>  *RST: 0
Default unit: Hz/ps

Manual operation: See "Chirp Rate" on page 59

[SENSe:]TRACe:MEASurement:DEFine:FREQuency:RATE:AUTO <State>
If enabled, the chirp rate is estimated automatically for each individual pulse.

Parameters:
<State> ON|OFF |01

*RST: 1
Manual operation: See "Chirp Rate Auto Mode" on page 59
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[SENSe:]TRACe:MEASurement:DEFine:PULSe:ADRoop <State>

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Pulse Has Droop" on page 57

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

The type of pulse modulation which is expected.

Parameters:
<Modulation> ARB | CW | LFM | RIQ
ARB
Arbitrary
CwW
Continuous wave
LFM
Linear FM (fixed value)
*RST: Ccw

Manual operation: See "Pulse Modulation" on page 58

[SENSe:]TRACe:MEASurement:DEFine:PULSe:PERiod <PulsePeriod>
This command defines how a pulse is detected.

Parameters:

<PulsePeriod> HL | LH

HL
The pulse period begins with the falling edge of the preceding
pulse and ends with the falling edge of the current pulse.

LH
The pulse period begins with the rising edge of the current pulse
and end with the rising edge of the succeeding pulse.

*RST: HL

Manual operation: See "Pulse Period" on page 57

8.5 Input/Output Settings

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

User Manual 1177.5891.02 — 03 138



R&S®FPS-K6

Remote Commands for Pulse Measurements

8.5.1

Input/Output Settings

L I = [ o] o1 | U PUPUPPPRt 139
o Input from I/Q Data FileS.....ceeeiiiiieiieeee e 140
o  Configuring the OUIPULS.........coiiiiiiiiii e 141
RF Input

I U S o e O @ 18 | = 1o T PSS 139
INPULSID> I ILTEr Y LGS TATE] et ttttrutiieeeeeeeeeeeeeeeeieeeeeeeeeeeserssssbar e seseseeeasassasessesereresssns 139
INPULKIDS IIMPEAANCE. ....ceieeeiieee e ee ettt e ettt e e e e ettt s e e e e ettt eeeeeeasbaeaeseesanaaeseessnsannsaaseees 139
[N T S o ] = = Yed SRR 140

INPut<ip>:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<CouplingType> AC | DC
AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC

Manual operation: See " Input Coupling " on page 60

INPut<ip>:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Suffix:
<ip> 1]2

irrelevant
Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See " YIG-Preselector " on page 61

INPut<ip>:IMPedance <Impedance>

This command selects the nominal input impedance of the RF input. In some applica-
tions, only 50 Q are supported.
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Suffix:
<ip> 1]2

irrelevant
Parameters:
<Impedance> 50|75

*RST: 50 Q

Default unit: OHM
Example: INP:IMP 75

Manual operation: See " Impedance " on page 60

INPut<ip>: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 FPS.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
FIQ
1/Q data file
(selected by TNPut<ip>:FILE: PATH on page 140)
*RST: RF

Manual operation: See " Radio Frequency State " on page 60

8.5.2 Input from 1/Q Data Files

The input for measurements can be provided from 1/Q data files. The commands
required to configure the use of such files are described here.

Useful commands for retrieving results described elsewhere:
® TINPut<ip>:SELect on page 140

Remote commands exclusive to input from 1/Q data files:

INPUt<Ip>:FILE:PATH. ..ot 140

INPut<ip>:FILE:PATH <FileName>[, <AnalysisBW>]
This command selects the 1/Q data file to be used as input for further measurements.

The 1/Q data must have a specific format as described in R&S FPS 1/Q Analyzer and
I/Q Input User Manual.
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Suffix:
<ip> 1]2
irrelevant
Parameters:
<FileName> String containing the path and name of the source file.
The file extension is *.ig.tar.
<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.
Default unit: HZ
Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'
Uses 1/Q data from the specified file as input.
Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iq.tar',
10MHz
Uses an analysis bandwidth of 10 MHz of the data provided in
the file.

8.5.3 Configuring the Outputs

The following commands are required to provide output from the R&S FPS.

Configuring trigger input/output is described in Chapter 8.7.2, "Configuring the Trigger
Output", on page 153.

DIAGNOSHIC:SERVICEINSOUICE. ....cevvueeiieiieiieeeee et e e e e s st e e e s eraaaesesseesaseesesessanseeseee 141

DIAGnostic:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled [noise source
control] on the R&S FPS on and off.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 62
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8.6 Frontend Configuration

8.6.1

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

L I (=T[5 =T o [ox SO P PP PPPPPPRPPN 142
0 AMPlItUdEe SEttNGS......eiiiiiiiiiiie e 143
e Configuring the AHENUALION.......cceiiiii i 146
Frequency

[SENSE: IFREQUENCY:CENTE . ..uuuieiieietieeeeee ettt ee e e et eetee e e e e e ettt e e e e s eesbaeeeeeeasta e eeseerananns 142
[SENSE:IFREQUENCY:CENTENSTEP. .....cveieeeeeeteeeeeeeeeeeeeseeee et seses et seseseeseeseesesesseseenseneens 142
[SENSe:]JFREQuUeNcY:CENTErSTEP:AUTO. ...ttt et 143
[SENSE:JFREQUENCY:OFFSEL....uuiiiiiiiieiieieee et e e e e e ettt s e e e e et e e e e e ee e e e e e eaen s e e e eenannanes 143

[SENSe:]FREQuency:CENTer <Frequency>

This command defines the center frequency.

Parameters:

<Frequency> The allowed range and f,,, is specified in the data sheet.
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz

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

Manual operation: See " Center Frequency " on page 63

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

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: ] FREQuency:
CENTer on page 142.

Parameters:

<StepSize> fax IS specified in the data sheet.
Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

Example: //Set the center frequency to 110 MHz.

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
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Manual operation: See " Center Frequency Stepsize " on page 63

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

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

Parameters:
<State> ON|OFF |01
*RST: 1
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

[SENSe:]JFREQuency:OFFSet <Offset>
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 63.

Note: In MSRA mode, the setting command is only available for the MSRA Master. For
MSRA client applications, only the query command is available.

Parameters:

<Offset> Range: -1 THz to 1 THz
*RST: 0 Hz
Default unit: HZ

Example: FREQ:OFFS 1GHZ

Manual operation: See " Frequency Offset " on page 63

Amplitude Settings

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

Useful commands for amplitude settings described elsewhere:

® TINPut<ip>:COUPling on page 139

® TINPut<ip>:IMPedance on page 139

® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 234

Remote commands exclusive to amplitude settings:

[SENSE:JADJUSELEVEL. ...cceeeeee e e e e e e e e e e e et e ee e e e e e e e e e e eeeens 144
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALEJ:RLEVEL.....ccceeieieieiiiiieieceieeeeeeeeeeeeve e 144
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEe]:RLEVEl:OFFSet....cccceeeieieiiiiiiieeeiieieeeeeeeeennns 144
INPULKID > I G AIN S TATE. . et eeeti et e ettt e e et eete e e e e et eet e e e e s eeaaa e eeeseetaanaeeeeressannsaeserssnnaaaaees 144
INPUEKIDS I GAINTEVALUE]. e eeeeseeeeseseseeeeseseseeseseseeseseseseeseseseseeseseseeseseseseeneseseseenenenes 145
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[SENSe:]JADJust:LEVel

This command initiates a single (internal) measurement that evaluates and sets the
ideal reference level for the current input data and measurement settings. This ensures
that the settings of the RF attenuation and the reference level are optimally adjusted to
the signal level without overloading the R&S FPS or limiting the dynamic range by an
S/N ratio that is too small.

Example: ADJ:LEV

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel <ReferencelLevel>
This command defines the reference level (for all traces in all windows).

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

the offset.

Suffix:

<n> irrelevant

<t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See " Reference Level " on page 64

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

This command defines a reference level offset (for all traces in all windows).

Suffix:

<n> irrelevant

<t> irrelevant

Parameters:

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

Example: DISP:TRAC:Y:RLEV:0OFFS -10dB

Manual operation: See " Shifting the Display ( Offset )" on page 64

INPut<ip>:GAIN:STATe <State>

This command turns the internal preamplifier on and off. It requires the optional pream-
plifier hardware.
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If activated, the input signal is amplified by 20 dB.
If option R&S FPS-B22 is installed, the preamplifier is only active below 7 GHz.

If option R&S FPS-B24 is installed, the preamplifier is active for all frequencies.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

Switches on 20 dB preamplification.

INPut<ip>:GAIN[:VALue] <Gain>

This command selects the gain if the preamplifier is activated (INP:GAIN: STAT ON,
see INPut<ip>:GAIN:STATe on page 144).

The command requires the additional preamplifier hardware option.

Suffix:
<ip> 112
irrelevant
Parameters:
<Gain> 15dB | 30 dB
The availability of gain levels depends on the model of the
R&S FPS.
R&S FPS8/13/26: 15 dB and 30 dB
R&S FPS43 or higher: 30 dB
All other values are rounded to the nearest of these two.
Default unit: DB
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 30
Switches on 30 dB preamplification.
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8.6.3 Configuring the Attenuation

INPULKID> AT TENUALION. ... e eeeeeeiieeeeeeeet e e e e e e et e e e e e ettt e eeeeeasta e eaessestan e eeeessanaaaesensrannnnns 146
INPUt<ip>:ATTENUAtIONIAUTO ... ..ceetuiieieeeeeete et e e eetee e e e e e et e e e e e eetabe e e e e s eetaaaeeaeressannaaeeeees 146
1N 1] o Bt = N N U 147
1N R o Bt = N I U N I N 147
[N U S To = B A A =N 147

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

If an electronic attenuator is available and active, the command defines a mechanical
attenuation (see TNPut<ip>:EATT:STATe on page 147).

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.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB
Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See " Attenuation Mode / Value " on page 65

INPut<ip>:ATTenuation:AUTO <State>

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

Suffix:
<ip> 1]2
irrelevant
Parameters:
<State> ON|OFF |01
*RST: 1
Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See " Attenuation Mode / Value " on page 65
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INPut<ip>:EATT <Attenuation>

This command defines an electronic attenuation manually. Automatic mode must be
switched off (INP:EATT:AUTO OFF, see INPut<ip>:EATT:AUTO on page 147).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Suffix:

<ip> 112
irrelevant

Parameters:

<Attenuation> attenuation in dB
Range: see data sheet
Increment: 1 dB
*RST: 0 dB (OFF)
Default unit: DB

Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See " Using Electronic Attenuation " on page 65

INPut<ip>: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.

Suffix:

<ip> 1]2
irrelevant

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF

Manual operation: See " Using Electronic Attenuation " on page 65

INPut<ip>:EATT:STATe <State>

This command turns the electronic attenuator on and off.
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8.7.1

Triggering Measurements

Suffix:
<ip> 1]2
irrelevant
Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See " Using Electronic Attenuation " on page 65

Triggering Measurements

MSRA operating mode

In MSRA operating mode, only the MSRA Master channel actually captures data from
the input signal. Thus, no trigger settings are available in the Pulse application in
MSRA operating mode. However, a capture offset can be defined with a similar effect
as a trigger offset. It defines an offset from the start of the captured data (from the
MSRA Master) to the start of the application data for pulse measurements.

Capture offset in MSRA mode: Chapter 8.16, "Configuring an Analysis Interval and
Line (MSRA mode only)", on page 262

For details on the MSRA operating mode see the R&S FPS MSRA User Manual.

Useful commands for triggering described elsewhere:
® [SENSe:]FREQuency:CENTer on page 142

Remote commands exclusive to triggering:

e Configuring the Triggering ConditioNS...........couiiiiiiii it 148
e Configuring the Trigger OUIPUL.......cccccuiiiiiiiieie e e 153

Configuring the Triggering Conditions

TRIGQEN:SEQUENCEIDTIME. . .. ieiieiiieeeeeetecee e e e ettt e e e e e e eae e s e e e eeabe s e e e eeetateseeesestaneaaeens 149
TRIGger[:SEQUENCE]:HOLDOM - TIME]. ...uuieeeeieiiieeeeeeeetieeeeeeetitee e e e e eeteeeeeeeeabae e e e e eesanaanes 149
TRIGger[:SEQueNnce]:IFPOWEr:HOLDOR . .......uciiiiieiiie et e e e e e e e 149
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ... iiieeiiiiieieeeeeeiiie e e e eeeeee s e e e e eeee e e e e e eeten e e eeeanes 150
TRIGger[:SEQuence]:LEVeI[:EXTerNal<port>].......cccceeuuceiirieeiiiieeeeeeeiee s e e e eeeee e e e e eennne e 150
TRIGQer:SEQUENCE:LEVELIFPOWET........cceeieeeeeeeeeeeeeie e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeenennnnan 150
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TRIGQer[:SEQUENCE]:LEVEIIQPOWET........iiiiieeiiiieeeee et e e e et e e e e e e e e e e e s 151
TRIGQer:SEQUENCE]:LEVEIRFPOWET.........uciiieeeiiiiie e et e e e et e e e e e e e e e e ena e e e eeeeen 151
TRIGger[:SEQuUence]:RFPOWErHOLDOM. ........uiiaeaeeie e e 151
TRIGEI:SEQUENCE]:SLOPE. ...ttt i i e e e e e eee ettt sa e s e e e e e e e e e e e e e eeeeeeeeeeeneensnsnnnnnnan 152
TRIGQEN:SEQUENCEI:SOURCE. ... .cettuuieieeeiettiieeeeeetteee e e e e et te e e e e eeeate e e e e eeesaaeeaeseesanaaaaaes 152

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: 0st0o10.0s
*RST: Os

Default unit: S

Manual operation: See " Drop-Out Time " on page 69

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>
Defines the time offset between the trigger event and the start of the measurement.
A negative offset is possible for time domain measurements.

Parameters:

<Offset> For measurements in the frequency domain, the range is 0 s to
30 s.
For measurements in the time domain, the range is the negative
measurement time to 30 s.

*RST: Os
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See " Trigger Offset " on page 69

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
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.
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Manual operation: See " Trigger Holdoff " on page 70

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
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See " Hysteresis " on page 70

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

This command defines the level the external signal must exceed to cause a trigger
event.

Note that the variable "Input/Output” connectors (ports 2+3) must be set for use as
input using the OUTPut<up>:TRIGger<tp>:DIRection command.

Suffix:
<port> Selects the trigger port.
1 = trigger port 1 (TRIG IN connector on rear panel)
2 = trigger port 2 (TRIG AUX connector on rear panel)
Parameters:
<TriggerLevel> Range: 05V to 3.5V
*RST: 14V
Default unit: V
Example: TRIG:LEV 2V

Manual operation: See " Trigger Level " on page 69

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.
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Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -10 dBm
Default unit: DBM

Example: TRIG:LEV:IFP -30DBM

Manual operation: See " Trigger Level " on page 69

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>

This command defines the magnitude the I/Q data must exceed to cause a trigger
event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IQP -30DBM

Manual operation: See " Trigger Level " on page 69

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
Default unit: DBM

Example: TRIG:LEV:RFP -30dBm

Manual operation: See " Trigger Level " on page 69

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] : ITFPower : HOLDof f on page 149 command for new remote
control programs.
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Parameters:
<Time> Default unit: S

TRIGger[:SEQuence]:SLOPe <Type>

For external and time domain trigger sources you can define whether triggering occurs
when the signal rises to the trigger level or falls down to it.

Parameters:
<Type> POSitive | NEGative

POSitive
Triggers when the signal rises to the trigger level (rising edge).

NEGative
Triggers when the signal drops to the trigger level (falling edge).

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See " Slope " on page 70

TRIGger[:SEQuence]:SOURce <Source>
This command selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure this situation is avoided in your remote control programs.

Parameters:
<Source> IMMediate
Free Run
EXTernal
Trigger signal from the "Trigger In" connector.
EXT2
Trigger signal from the "Trigger AUX" connector.
IFPower
Second intermediate frequency
IQPower
Magnitude of sampled I/Q data
For applications that process I/Q data, such as the 1/Q Analyzer
or optional applications.
*RST: IMMediate
Example: TRIG:SOUR EXT

Selects the external trigger input as source of the trigger signal
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8.7.2

Triggering Measurements

Manual operation: See "Trigger Source" on page 68
See " Free Run " on page 68
See "External Trigger 1/2" on page 68
See " 1/Q Power " on page 68
See " IF Power " on page 68
See " RF Power " on page 69

Configuring the Trigger Output

The following commands are required to send the trigger signal to one of the variable
"TRIGGER INPUT/OUTPUT" connectors on the R&S FPS.

OUTPut<up>:TRIGQEer<tp>:DIRECHON.......uiiiiiieiiiiie e eer e e e e e e e e e e e e e e e eeaaaas 153
OUTPUt<UP>:TRIGEI<tP>:LEVEL ...uuuiiiieeeeeici e ee ettt e et e e e e e e e e e e e eeeees 153
OUTPULSUP> TRIGGEI<IP> 0T Y PE.cetetetiieeaaaae e e e e e e e e e e e e e e e et e et e e ean st a e e e e e e e e e eeaaeens 154
OUTPut<up>:TRIGger<tp>:PULSe:IMMediate. .........ccevruirriiiiiiiieieeieeeie e 154
OUTPut<up>:TRIGQer<tp>:PULSE:LENGIN.......ccoceiiiiiiiee et ee e 155

OUTPut<up>:TRIGger<tp>:DIRection <Direction>

This command selects the trigger direction for trigger ports that serve as an input as
well as an output.

Suffix:
<up> irrelevant
<tp> Selects the used trigger port.
2 =TRG AUX
Parameters:
<Direction> INPut | OUTPut
INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut

Manual operation: See "Trigger 2" on page 71

OUTPut<up>:TRIGger<tp>:LEVel <Level>

This command defines the level of the (TTL compatible) signal generated at the trigger
output.

This command works only if you have selected a user defined output with
OUTPut<up>:TRIGger<tp>:0TYPe.

Suffix:
<up> 1..n
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<tp>

Parameters:
<Level>

Example:

Manual operation:

Triggering Measurements

Selects the trigger port to which the output is sent.
2 =TRG AUX

HIGH
5V

Low
ov

*RST: LOW
OUTP:TRIG2:LEV HIGH

See " Level " on page 72

OUTPut<up>:TRIGger<tp>:0TYPe <OutputType>

This command selects the type of signal generated at the trigger output.

Suffix:
<up>

<tp>

Parameters:
<OutputType>

Manual operation:

1..n

Selects the trigger port to which the output is sent.
2 =TRG AUX

DEVice

Sends a trigger signal when the R&S FPS 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<up>:TRIGger<tp>:LEVel.

*RST: DEVice
See " Output Type " on page 71

OUTPut<up>:TRIGger<tp>:PULSe:IMMediate

This command generates a pulse at the trigger output.

Suffix:
<up>

<tp>

Manual operation:
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Selects the trigger port to which the output is sent.
2 =TRG AUX

1..n

See " Send Trigger " on page 72
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8.8

Data Acquisition

OUTPut<up>:TRIGger<tp>:PULSe:LENGth <Length>

This command defines the length of the pulse generated at the trigger output.

Suffix:

<up> 1..n

<tp> Selects the trigger port to which the output is sent.
2 =TRG AUX

Parameters:

<Length> Pulse length in seconds.
Default unit: S

Example: OUTP:TRIG2:PULS:LENG 0.02

Manual operation: See " Pulse Length " on page 72

Data Acquisition

The following commands are required to configure how much and how data is captured
from the input signal.

MSRA operating mode

In MSRA operating mode, only the MSRA Master channel actually captures data from
the input signal. The data acquisition settings for pulse measurements in MSRA mode
define the application data extract and analysis interval.

For details on the MSRA operating mode see the R&S FPS MSRA User Manual.

[SENSE:IBANDWIGN:DEMOM. ....veveeetereereeeeeeseeeeseseseeseeesesseseessesseeseeseeseesseseessesseeseeseesssees 155
[SENSE:IBWIDtN:DEMOG. 1. eeeeeeeeereeeseeseseseseseseeeseesesesesseseseseeseseseeseseseseeseeseeeseseeeseseans 155
[SENSE:IBANDWIGth:DEMOG: TYPE......eeeeeeeeeeeeeeeeeeeseseeeseseseeseseseeeeseseseeseseseseeseseseesesenenes 156
[SENSE:IBWIDt:DEMOG: TYPE. .. eeeeeeeeeeeeeeeeeeeseseeseseeeseseseseeeeseseseaseseseseeseseseesesesesesenens 156
[SENSEIDEMOU:FMVF:TYPE ....esveeeeeeeeteseeeeeeseeeeesseseeeseesesesesseseeessesesesesseseesesesessesseeneenns 156
[SENSEIRLENGIN?. cv.evveeeeeeeeeveseeesteseseeeeseseesseesesseeseeseesseesesessstesessssesesssssesseesesseesseensaes 157
[SENSEISRATE?. . .vvteeeeeeereeeeeeseeeeeeeeseeesesseeseeseeseeseeseeseeesesseesseseeesasseestseesneeseeneeseseerees 157
[SENSEISWEED: TIME .. veeeteeeeeeeeeeeeeeeeeeeeseeseeeseeseseeeseeseesseeseeseseseseesseseeeseeseeseessesseseeenes 157

[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
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[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>

Manual operation:

FLAT | GAUSs

FLAT
Standard flat demodulation filter

GAUSs

Gaussian filter for optimized settling behavior

For Gaussian filters with a large 3dB bandwidth (> 40 MHz, only
available with the bandwidth extension option) the actual filter
shape deviates strongly from the ideal Gauss filter outside a
range of approximately £80 MHz. For this range the flat filter is
more accurate.

For details see Chapter A.2, "Effects of Large Gauss Filters",
on page 340.

*RST: GAUS
See "Filter type" on page 73

[SENSe:]DEMod:FMVF:TYPE <Filter>

Activates or deactivates additional filters applied after demodulation to filter out unwan-
ted signals, or correct pre-emphasized input signals.

Parameters:
<Filter>

Example:

Manual operation:
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NONE | LPO1 | LP1 | LP5 | LP10 | LP25

NONE

No video filter applied

LPO1

Low pass filter 0.1 % bandwidth
LP1

Low pass filter1 % bandwidth
LP5

Low pass filter 5 % bandwidth
LP10

Low pass filter 10 % bandwidth
LP25

Low pass filter 25 % bandwidth

SENS:DEM:FMVF:TYPE LPO1

See "FM Video Bandwidth" on page 91
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8.9

Pulse Detection

[SENSe:]RLENgth?

This command returns the record length in samples set up for current measurement
settings.

Usage: Query only

Manual operation: See "Record length" on page 74

[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. It automatically decouples the time from
any other settings.

The maximum measurement time in the R&S FPS 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 FPS.

Parameters:
<Time> refer to data sheet
*RST: depends on current settings (determined automati-
cally)

Default unit: S

Manual operation: See "Measurement Time" on page 74

Pulse Detection

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

[SENSE:IDETECHLIMIL. . euieieie e et e e e et e e e e e e e e e e e e eaeeanen 158
[SENSe:IDETECt:LIMIt:COUNL......ciieieieee e r e e e e e e e e e e e eaeennas 158
[SENSE:IDETECHHY STOIESIS. cuuuuieeirrruieeereeintiaeeeettntuaaeeesertanaaesaesertnnseeeeeesnnaasaeeernnnnaeaaeees 158
[SENSE:IDETECERANGE. .....ceeiiiieiiiiiintinaaaaaaaeeeeseeeeaaaaeeeeeeeeeeeaeeetesnsnnnnnnaaaaaeaeaeaaaaaaaeees 158
[SENSE:]DETECERANGELENGN. ... ciiiiiiiieiieeeeieieieeeeeeeeeeeare e eese e e e e e e eeeeeeeeeseeeeeeesenns 159
[SENSE:IDETECERANGE:STARL....cvuuiieieeiitiieeeeeeettee e e e ettt ee e e e e e eet e e e e eeaataeeaeseesanaeeaesenns 159
[SENSE:IDETECHREFEIENCE. .. .ccevetuieeeieetiieeeeeeeeteeeeeeeeeteeeeeeseeateeeeeeeetanaeeeeseestaaeeeeeesnns 159
[SENSE:IDETECETHRESNOIA. ...cvuuiieeiieiiee et e ettt e e e e e e e e et e e e e e e eeaae e e e e eeeennanes 160
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[SENSe:]DETect:LIMit <State>

If enabled, the number of pulses to be detected is restricted. When the maximum num-
ber is exceeded, measurement is stopped for the current capture buffer. This limitation
can be used to speed up the measurement if only a small number of pulses is of inter-
est.

The maximum number of pulses to be detected is defined using the [SENSe:
]DETect:LIMit:COUNt command.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0

Manual operation: See "Detection Limit" on page 78

[SENSe:]DETect:LIMit: COUNt <MaxPulseCount>
Defines the maximum number of pulses to be detected.

This limit is only considered if [ SENSe: ] DETect : LIMit is enabled.

Parameters:

<MaxPulseCount> integer
Range: 0 to see data sheet
*RST: 1000

Manual operation: See "Maximum Pulse Count" on page 78

[SENSe:]DETect:HYSTeresis <Hysteresis>

Defines a hysteresis for pulse detection in dB in relation to the defined threshold (see
[SENSe: ] DETect: THReshold on page 160). 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 78

[SENSe:]DETect:RANGe <State>

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

Parameters:
<State> ON|OFF |01
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OFF | 0
The entire capture buffer is analyzed.

ON |1
The range defined by [SENSe: ] DETect : RANGe : STARt and
[SENSe: | DETect :RANGe: LENGth is analyzed.

*RST: 0

Example: SENS:DET:RANG ON
SENS:DET:RANG:STAR 10ms
SENS:DET:RANG:LENG 100ms

Manual operation: See "Detection Range" on page 78

[SENSe:]DETect:RANGe:LENGth <DetectionLength>
Defines the length of the detection range as a time in seconds.
This command is only available for [SENSe: ] DETect : RANGe ON.

Parameters:
<DetectionLength>  Default unit: S

Example: SENS:DET:RANG ON
SENS:DET:RANG:STAR 10ms
SENS:DET:RANG:LENG 100ms

Manual operation: See "Detection Length" on page 79

[SENSe:]DETect:RANGe:STARt <DetectionStart>

Defines the beginning of the detection range as the time in seconds from the capture
buffer start.

This command is only available for [SENSe: ] DETect : RANGe ON.

Parameters:

<DetectionStart> Time from the capture buffer start
Default unit: S

Example: SENS:DET:RANG ON

SENS:DET:RANG:STAR 10ms
SENS:DET:RANG:LENG 100ms

Manual operation: See "Detection Start" on page 78

[SENSe:]DETect:REFerence <Reference>
The reference level to be used for setting the pulse detection threshold.

Parameters:
<Reference> REFLevel | PEAK | NOISe | ABSolute

REFLevel
Current reference level
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PEAK
Peak level as measured over the entire capture data interval

NOISe

Noise level determined from the current capture data according
to [SENSe: ] TRACe:MEASurement :DEFine:DURation:MIN
on page 136.

ABSolute

Absolute level defined by [SENSe: | DETect: THReshold

on page 160.

*RST: PEAK

Manual operation: See "Reference Source" on page 77

[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 78

8.10 Configuring the Pulse Measurement

The following commands determine how much data is measured for each pulse, in
relation to defined levels, points, or ranges.

O MeEASUIrEMENT LEVEIS... ..ottt e e e e e e e e e e s 160
0  MeasuremMent POINt....... oottt e e e e e ra s 163
o  Measurement RANGE. ... 165

8.10.1 Measurement Levels

[SENSe:]TRACe:MEASUrement:ALGOINM......cvviiieieieiiiiiiiiceeeee e e e e e e e e e e e e eeeeeeeeeeneeeenes 161
[SENSe:]TRACe:MEASurement:DEFine: AMPLItUdE:UNIT......cccoevieiieieieiniiiiceene e 161
[SENSe:]TRACe:MEASurement:DEFine:BOUNAAry:TOP........cceiieiiieiiiiieeieeiiieeeeeeeerieeeeees 161
[SENSe:]TRACe:MEASurement:DEFine:COMPensate:ADROOP.......ceeeveerrueeeeerrerieeeeeeeennn. 161
[SENSe:]TRACe:MEASuUrement:DEFINE:RIPPIE...........ciiiiieiiice e eeeeece e e e e e 162
[SENSe:]TRACe:MEASurement:DEFIN€: TOP:FIXEd.....cciiiiieieiieeieeeiiici e e eeeevee e e e 162
[SENSe:]TRACe:MEASurement:DEFine: TRANSsition:HREFerence..............cceeeeaieeeeeeeeeeennn. 162
[SENSe:]TRACe:MEASurement:DEFine: TRANSIition:LREFErence.......cccccveeeeesieecvevvvnneenenn 163
[SENSe:]TRACe:MEASurement:DEFine: TRANSIition:REFErence............uvveeecccieiieieieeenennn. 163
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[SENSe:]TRACe:MEASurement:ALGorithm <Algorithm>

The measurement algorithm used for finding the pulse top and base levels.

Parameters:

<Algorithm> MEAN
The arithmetic average of the measured values
MEDian
The level for which half the values lie above, the other half below
in the histogram
PEAKpower
The peak power is used to detect the pulse top level.
FIXed
A fixed pulse top level value is used
*RST: MEDian

Example: SENS:TRAC:MEAS:ALG PEAK

Manual operation: See "Measurement Algorithm" on page 81

[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 81

[SENSe:]TRACe:MEASurement:DEFine:BOUNdary:TOP <Pulselnstant>

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

Parameters:

<Pulselnstant> percentage
Range: 1 to 20
*RST: 3

Manual operation: See "Boundary" on page 82

[SENSe:]TRACe:MEASurement:DEFine:COMPensate:ADRoop <State>

Determines whether the 100% value (from base to top) for the rise and fall time mea-
surements is calculated from the Edges.
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This allows you to consider a "droop" in the pulse top during the pulse measurements.
If a droop is to be considered, the 100% value must be calculated separately for the
rising and falling edges.

Parameters:

<State> ON |1
The 100% value is measured separately for the rising and falling
edges.
OFF | 0
The 100% value is measured at the pulse center and used for all
measurements.

*RST: 1

Manual operation: See "Position" on page 80

[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 81

[SENSe:]TRACe:MEASurement:DEFine:TOP:FIXed <TopFixed>
Defines the top power level value to be used by the pulse measurement algorithm.

This command is only available for [ SENSe: ] TRACe :MEASurement : ALGorithm
FIXed

Parameters:
<TopFixed> numeric value
Default unit: dBm
Example: SENS:TRAC:MEAS:ALG FIXED

SENS:TRAC:MEAS:DEF:TOP:FIX -10

Manual operation: See "Fixed Value" on page 81

[SENSe:]TRACe:MEASurement:DEFine:TRANsition:HREFerence <Threshold>

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

Parameters:

<Threshold> percentage
Range: 0 to 100
*RST: 90
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Manual operation: See "High (Distal) Threshold" on page 81

[SENSe:]TRACe:MEASurement:DEFine:TRANsition:LREFerence <Threshold>

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

Parameters:

<Threshold> percentage
Range: 0 to 100
*RST: 10

Manual operation: See "Low (Proximal) Threshold" on page 82

[SENSe:]TRACe:MEASurement:DEFine:TRANsition:REFerence <Threshold>

The threshold in percent of the pulse amplitude used to signify the mid-transition level
between pulse states.

Parameters:

<Threshold> percentage
Range: 0 to 100
*RST: 50

Manual operation: See "Mid (Mesial) Threshold" on page 81

Measurement Point

[SENSe:]TRACe:MEASurement:DEFINe:PULSE:INSTANt........cevereereririiiiiiiieieeeeneeeeeeeeeeenn 163
[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant: AWINAOW.........cceveveveveninennnnnnnnnnn. 163
[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence.........c.ccccevvvveeeeeeeennnn. 164
[SENSe:]TRACe:MEASurement:DEFine:PULSE:REFEIrencCe. .......ccvueeeeeeeevereeeeeeeeriieeeeaeeen, 164
[SENSe:]TRACe:MEASurement:DEFine:PULSe:REFerence:POSItion..........ccevveveeevvnineeenens 164

[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 84

[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant:AWINdow <Length>

The length of an averaging window centered on the Measurement Point.
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Parameters:

<Length> Size of the window around the measurement point used for
averaging
Range: 0 to 10000
*RST: 0.0

Default unit: s

Manual operation: See "Averaging Window" on page 84

[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence <Reference>
The reference point used for specifying the pulse time instant.

Parameters:

<Reference> RISE
The measurement point is defined in reference to the rising edge
(mid-level crossing).
CENTer
The measurement point is defined in reference to the center of
the pulse (equal distance from the rising and falling mid-level
crossings).
FALL
The measurement point is defined in reference to the falling
edge (mid-level crossing).

*RST: CENTer

Manual operation: See "Measurement Point Reference" on page 83

[SENSe:]TRACe:MEASurement:DEFine:PULSe:REFerence <RefPulseNumber>

Selects a particular pulse to be used as a reference for relative pulse parameters (see
[SENSe: ] TRACe:MEASurement :DEFine:PULSe:REFerence:POSition
on page 164).

The number of the current or all detected pulses can be queried using [SENSe:
] PULSe :NUMBer? on page 272 or [SENSe: | PULSe: ID? on page 272.

Parameters:
<RefPulseNumber> Range: 0 to number of detected pulses
*RST: 0

Manual operation: See "Reference for Pulse-Pulse Measurements" on page 84

[SENSe:]TRACe:MEASurement:DEFine:PULSe:REFerence:POSition <Mode>

Defines the eference pulse on which relative pulse results are based (e.g. for traces
normalized to reference pulse, see Chapter 4.5.2, "Normalizing Traces", on page 48).

Parameters:
<Mode> FIXed | SELected | BPULse | APULse
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FIXed

A fixed pulse number; the pulse number is specified by
[SENSe: ] TRACe:MEASurement : DEFine:PULSe:
REFerence on page 164

SELected
The currently selected pulse (see [SENSe: ] TRACe:
MEASurement:DEFine:PULSe:SELected on page 173)

BPULse

The nth pulse before the currently evaluated pulse, where n is
the number specified by [SENSe: ] TRACe :MEASurement :
DEFine:PULSe:REFerence on page 164.

No values are available for the first n pulses.

APULse

The nth pulse after the currently evaluated pulse, where n is the
number specified by [SENSe: ] TRACe :MEASurement :
DEFine:PULSe:REFerence on page 164.

No values are available for the last n pulses.

Example: SENS:TRAC:MEAS:DEF: PULS:REF:POS FIX
SENS: TRAC:MEAS:DEF:PULS:REF 1
All relative pulse results are based on pulse number 1.

Example: SENS:TRAC:MEAS :DEF:PULS:SEL 2
SENS:TRAC:MEAS:DEF: PULS:REF:POS SEL
All relative pulse results are based on the currently selected
pulse number 2.

Example: SENS: TRAC:MEAS:DEF:PULS:REF:POS BPUL
SENS: TRAC:MEAS:DEF:PULS:REF 1
For each pulse evaluation, the previous pulse is used as a refer-
ence. The first pulse has no results.

Example: SENS:TRAC:MEAS:DEF:PULS:REF:POS APUL
SENS:TRAC:MEAS:DEF:PULS:REF 2
For each pulse evaluation, the second-next pulse is used as a
reference. The last 2 pulses have no results.

Manual operation: See "Reference for Pulse-Pulse Measurements" on page 84

8.10.3 Measurement Range

[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth.......ccceeveeeeeiiiccenninnnen. 166
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT..........cvvvvevnnnnnne. 166
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt........................ 166
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence..........cc.cecevvvuunnnnn.. 166
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[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth <Length>

Parameters:

<Length> percentage
Range: 1 to 100
*RST: 75

Manual operation: See "Reference, Length, Offset” on page 85

[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT
<OffsetLeft>

The offset in seconds from the pulse rising edge at which the estimation range begins.

Parameters:
<OffsetlLeft> *RST: 0
Default unit: S

Manual operation: See "Reference, Length, Offset" on page 85

[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt
<OffsetRight>

The offset in seconds from the pulse falling edge at which the estimation range ends.

Parameters:
<OffsetRight> *RST: 0
Default unit: S

Manual operation: See "Reference, Length, Offset" on page 85

[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence
<Reference>

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

Parameters:

<Reference> CENTer | EDGE
CENTer
Defines a relative range around the center of the pulse. The
range is defined by its length in percent of the pulse top.
EDGE
Defines the start and stop of the measurement range with
respect to the pulse edges. The range is defined by a time off-
set from the middle of the rising edge and a time offset from the
middle of the falling edge.

*RST: CENTer

Manual operation: See "Reference, Length, Offset" on page 85
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8.11 Configuring and Performing Sweeps

When the Pulse application is activated, a continuous sweep is performed automati-
cally. However, you can stop and start a new measurement any time.

Furthermore, you can perform a sequence of measurements using the Sequencer (see
"Multiple Measurement Channels and Sequencer Function" on page 9).

Useful commands for configuring sweeps described elsewhere:
® [SENSe:]SWEep:TIME on page 157
® [SENSe:]SWEep:POINts on page 249

Remote commands exclusive to configuring sweeps:

Y =T ] 167
INITIAtE N> CONMEES. ... .ceuniiieeeeeeeee et et ee e e et e e e e e e e s e e e et e e eeaaeeeeaeeesaneeeennseeenneeeean 168
INITIGte<N>ICONTINUOUS. ..evvverrrturannneiaaieserereeeeeeeserereeeereessssstarssssannasesessesasessessssereeerenns 168
INITIAtE<NS[IIMMEAIALE].. e eeeeriiee et e e et e et e e e e ettt e e e e e e et e e e eesesbaeeeserssaaaeaaes 169
INITIAtE N> REFRESN. .. i cciiiee ettt et e e e e ettt e e e e e e et e e e e eeebaaeeeeeeesbanaaaeens 169
INITiate:SEQUENCEr:REFRESN[:ALL].ccutuiiieieeiiiie e e ee et e e ee et e e e e e e e e e e e e e een e 169
INITiate:SEQUENCErABORI ... ...ttt e e e e e e e eeeans 170
INITiate:SEQUENCErIMMEIALE. .........ceeeeeeeeeeeeeee et e e e eeanes 170
INITiate:SEQUENCENMODE.........ciiiie et et e e e e e e e e e e e e e et eeeeaa e e raneeeerans 170
[SENSE:JSWEEP:COUNTL....coviiieiieiiiiiiie i e ee ettt e e e e e et tee e e e e s ettt e e e e e e e eataaeeeseeasaaaaeaesensannaaaaees 171
[SENSEe:]SWEEP:COUNEICURRENL?....cuvuiieeieeiieie e e ettt e e e e eee e e e e e e ee e e e e e e eenb s e e e e eernnanes 171
SY STEM IS E QUENCET . ... et et ee e e et e et e et e e et e e eae e e et e e eean e seaaeeesanaeeetnaernnnaeesan 172
ABORt

This command aborts the measurement in the current channel and resets the trigger
system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *0PC? or *WAT command after ABOR and
before the next command.

For details see the "Remote Basics" chapter in the R&S FPS User Manual.

To abort a sequence of measurements by the Sequencer, use the INITiate:
SEQuencer : ABORt command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FPS is blocked for further commands. In this case, you must inter-
rupt processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the R&S FPS
on a parallel channel to clear all currently active remote channels. Depending on the
used interface and protocol, send the following commands:

® Visa: viClear ()
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Now you can send the ABORt command on the remote channel performing the mea-
surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM

Aborts the current measurement and starts a new one once
abortion has been completed.

Usage: Event

INITiate<n>:CONMeas

This command restarts a (single) measurement that has been stopped (using ABORt)
or finished in single measurement mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

As opposed to INITiate<n>[:IMMediate], this command does not reset traces in
maxhold, minhold or average mode. Therefore it can be used to continue measure-
ments using maxhold or averaging functions.

Suffix:
<n> irrelevant

Manual operation: See " Continue Single Sweep " on page 75

INITiate<n>:CONTinuous <State>
This command controls the measurement mode for an individual channel.

Note that in single measurement mode, you can synchronize to the end of the mea-
surement with *OPC, *OPC? or *WAI. In continuous measurement mode, synchroniza-
tion to the end of the measurement is not possible. Thus, it is not recommended that
you use continuous measurement mode in remote control, as results like trace data or
markers are only valid after a single measurement end synchronization.

For details on synchronization see the "Remote Basics" chapter in the R&S FPS User
Manual.

If the measurement mode is changed for a channel while the Sequencer is active (see
INITiate:SEQuencer:IMMediate on page 170) the mode is only considered the
next time the measurement in that channel is activated by the Sequencer.

Suffix:

<n> irrelevant
Parameters:

<State> ON|OFF |01
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ON |1
Continuous measurement

OFF | 0
Single measurement

*RST: 0

Example: INIT:CONT OFF
Switches the measurement mode to single measurement.
INIT:CONT ON
Switches the measurement mode to continuous measurement.

Manual operation: See " Continuous Sweep / Run Cont " on page 75

INITiate<n>[:IMMediate]
This command starts a (single) new measurement.

With measurement count or average count > 0, this means a restart of the correspond-
ing number of measurements. With trace mode MAXHold, MINHold and AVERage, the
previous results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see the "Remote Basics" chapter in the R&S FPS User
Manual.

Suffix:
<n> irrelevant

Manual operation: See " Single Sweep / Run Single " on page 75

INITiate<n>:REFResh
Refreshes the displays.

Suffix:
<n> 1..n

Manual operation: See " Refresh (MSRA only)" on page 76

INITiate:SEQuencer:REFResh[:ALL]

This function is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:0FF) and only in MSRA mode.

The data in the capture buffer is re-evaluated by all active MSRA client applications.
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Example: SYST:SEQ:OFF
Deactivates the scheduler
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a new data measurement and waits for the end of the

sweep.
INIT:SEQ:REFR

Refreshes the display for all channels.

INITiate:SEQuencer:ABORt
This command stops the currently active sequence of measurements.

You can start a new sequence any time using INITiate:SEQuencer:IMMediate
on page 170.

Usage: Event

INITiate:SEQuencer:IMMediate
This command starts a new sequence of measurements by the Sequencer.

Its effect is similar to the INITiate<n>[:IMMediate] command used for a single
measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem: SEQuencer on page 172).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement will be
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.

Note: In order to synchronize to the end of a measurement sequence using *OPC,
*OPC? or *WAI you must use SINGle Sequence mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.
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CONTinuous

Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitely.

*RST: CONTinuous

[SENSe:]SWEep:COUNt <SweepCount>

This command defines the number of measurements that the application uses to aver-
age traces.

See also Chapter 4.5.1, "Trace Statistics", on page 48.

In continuous measurement mode, the application calculates the moving average over
the average count.

In single measurement mode, the application stops the measurement and calculates
the average after the average count has been reached.

Parameters:

<SweepCount> When you set a sweep count of 0 or 1, the R&S FPS performs
one single measurement in single measurement mode.
In continuous measurement mode, if the sweep count is set to 0,
a moving average over 10 measurements is performed.
Range: 0 to 200000
*RST: 0

<SweepCount> If you set a sweep count of 0 or 1, the application performs one
single sweep in single sweep mode.
In continuous sweep mode, if the average countis setto 0, a
moving average over 10 sweeps is performed.
Range: 0 to 100000
*RST: 0

Example: SWE:COUN 64

Sets the number of measurements to 64.
INIT:CONT OFF

Switches to single measurement mode.
INIT; *WAI

Starts a measurement and waits for its end.

Manual operation: See " Sweep/Average Count " on page 76

[SENSe:]SWEep:COUNt:CURRent?

This query returns the current number of started sweeps or measurements. This com-
mand is only available if a sweep count value is defined and the instrument is in single
sweep mode.
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Return values:
<CurrentCount>

Usage: Query only

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will
occur.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FPS User Manual.

Parameters:
<State> ON|OFF |01

ON |1

The Sequencer is activated and a sequential measurement is
started immediately.

OFF | 0

The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are not available.

*RST: 0

Example: SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single Sequencer mode so each active measurement will
be performed once.

INIT:SEQ:IMM

Starts the sequential measurements.

SYST:SEQ OFF

Configuring the Results

Some evaluation methods require or allow for additional settings to configure the result

display.

®  SeleCting the PUISE......uuuiiiiieii e e 173
o Defining the ResUlt RANgEe..........oooiiiiiiiiiiiicccccce e 173
e Configuring a Parameter Distribution..............ooooiiiiiiiiiiiciiieie e, 175
e Configuring a Parameter Spectrum.........cc..eeiiiiiiiiiii e 181
e Configuring a Pulse-Pulse Spectrum........ccccooiiiiiiiiiiii e 188
o Configuring a Parameter Trend...........coooiiiiiiii et 190
e Configuring a Result Range SPectrum...........uueeeveieiiiiiiccciiiiieeee e 209
e Configuring the Statistics and Parameter Tables..............ccccee i, 210
o Configuring Limit CheCKS........ccooiiiiieieee e 229
e Configuring the Y-Axis Scaling and UNitS..........coooiiiiiiiiiiii e 233
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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......cceeieerriieeeeieeiiieeeeeeeeiiee e, 173

[SENSe:]TRACe:MEASurement:DEFine:PULSe:SELected <PulseNumber>

Selects a particular pulse for which the traces, parameters and results are displayed,
or queries the number of the selected pulse.

The pulse number is always relative to the current detection range, that is: pulse num-
ber 1 is the first pulse within the detection range in the capture buffer.

Query the number of the current or all detected pulses using [SENSe: ] PULSe:
NUMBer? on page 272 or [SENSe: ] PULSe:ID? on page 272.

Note that this command causes an error if no measurement results are available.

Parameters:

<PulseNumber> Range: 0 to number of detected pulses
*RST: 0

Example: SENS:TRAC:MEAS:DEF:PULS:SEL 2

Defining the Result Range

The result range determines which data is displayed on the screen (see also "Mea-
surement range vs. result range vs. detection range" on page 12). This range applies
to the pulse magnitude, frequency and phase vs time displays.

[SENSe:]TRACe:MEASurement:DEFine:RRANGE:ALIGNMENL......uuvueuueiieieieeeeeeeeeeeeeeeeeeenens 173
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:AUTO......cciiiiiuiieeeeeericee et eevnnaen 174
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:LENGth..........cccceveiiiiiiiiieiee, 174
[SENSe:]TRACe:MEASurement:DEFine:RRANGe:OFFSet......c.iiiiiiii e, 174
[SENSe:]TRACe:MEASurement:DEFine:RRANge:REFErence.........ccuvveeeeeiiiieceeeeieieeeneees 175

[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.
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RIGHt
The result range ends at the pulse center or selected edge.
*RST: CENTer

Manual operation: See "Alignment" on page 89

[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 173).

Parameters:
<State> OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once and then switch it off
*RST: ON

Manual operation: See "Auto Scale Continuous (All)" on page 86
See "Auto Scale Once (All)" on page 86
See "Automatic Range Scaling" on page 89

[SENSe:]TRACe:MEASurement:DEFine:RRANge:LENGth <Length>

Parameters:
<Length> *RST: 30 us
Default unit: S

Manual operation: See "Length” on page 89

[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 89
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[SENSe:]TRACe:MEASurement:DEFine:RRANge:REFerence <Reference>

Specifies the reference point used to define the result range.

Parameters:

<Reference> RISE
The result range is defined in reference to the rising edge.
CENTer
The result range is defined in reference to the center of the
pulse top.
FALL
The result range is defined in reference to the falling edge.
*RST: CENTer

Manual operation: See "Result Range Reference Point" on page 89

Configuring a Parameter Distribution

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

Useful commands for configuring a parameter distribution described elsewhere:

® TAYout:ADD[:WINDow]? on page 238

Remote commands exclusive to configuring a parameter distribution:

CALCulate<n>:DISTribUtION:EMODEL........cceviiiieiiieeieeie et e et e e e e raeeaa e eans 175
CALCulate<n>:DISTribution:FREQUENCY.......uucieeeiieiiiieieeeietiiieeeeeetnteseeeseernnaaeeeseesranaaeaeens 177
CALCulate<n>:DISTribution:LLINES[:STATE]...cevuuieeeeertrieeeeeeerriieeeererrieeeeeereanteseeeeesrannnns 177
CALCulate<n>:DISTribUtion:NBINS..........cciiiiiiiiiiiiiiiireeeeeie s e e e e e eeeeeeeeeeeeeeeeeeeeeeessnennanana, 178
CALCulate<n>:DISTrDUtION:PHASE. .....ciieeeeeici et e e e e e e e e e aeee e e e e e eaa e e e 178
CALCulate<n>:DISTriDUIONIPOWET.......cciieeeerieeeee et e e e e eeetee e e e e et s e e e e e eanae s e e e eentaaeaeees 179
CALCulate<n>:DISTribUtion:TIMING.......eeeeeeeeeeeieieieeeeeieeeeietereaaaasseeeeeeeeeaeaaeeeeeeeeenennennes 180

CALCulate<n>:DISTribution:EMODel <XAxis>, <YAXxis>
Configures the Parameter Distribution result display.

Suffix:
<> 1..n
Window

Setting parameters:

<XAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime
Rise Base Point Time
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<YAxis>

Usage:
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RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level
FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level

FTPLevel
Fall Top Point Level

COUNt | OCCurrence

Configuring the Results

Parameter to be displayed on the y-axis.

COUNt

Number of pulses in which the parameter value occurred.

OCCurrence

Percentage of all measured pulses in which the parameter value

occurred.
*RST: COUNTt

Setting only
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CALCulate<n>:DISTribution:FREQuency <XAxis>, <YAxis>

Configures the Parameter Distribution result display.

Suffix:
<n>

Setting parameters:
<XAxis>

<YAXxis>

Usage:

Manual operation:

1..n
Window

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 20.

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

COUNLt | 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
Setting only
See "X-Axis" on page 92

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.
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Suffix:
<n>

Parameters:
<State>

Example:

Manual operation:

Configuring the Results

1..n
Window

ON|OFF[1]0
*RST: 1
CALC:DIST:LLIN ON

See "Display Limit Lines" on page 93

CALCulate<n>:DISTribution:NBINs <# bins>

This command sets the number of bins used to calculate the historgram

Suffix:
<n>

Parameters:
<# bins>

Manual operation:

1..n
Window

Range: 1 to 1000
*RST: 100

See "Histogram Bins" on page 93

CALCulate<n>:DISTribution:PHASe <XAxis>, <YAxis>

Configures the Parameter Distribution result display.

Suffix:
<n>

Setting parameters:
<XAxis>
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1..n
Window

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 21.

POINt

Pulse phase at measurement point

PPPHase

Pulse-Pulse Phase Difference

RERRor

Phase Error (RMS)

PERRor

Phase Error (Peak)

DEViation
Phase Deviation
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*RST: POINt

<YAxis> COUNTt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of pulses in which the parameter value occurred.

OCCurrence
Percentage of all measured pulses in which the parameter value
occurred.

*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:POWer <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Suffix:
<n> 1..n
Window

Setting parameters:

<XAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | | | Q

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.4, "Phase Parame-
ters", on page 21.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio

PMIN
Peak-to-Min Power Ratio
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Usage:
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ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

OoDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference

*RST: TOP

COUNTt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of pulses in which the parameter value occurred.

OCCurrence
Percentage of all measured pulses in which the parameter value
occurred.

*RST: COUNt
Setting only

CALCulate<n>:DISTribution:TIMing <XAxis>, <YAxis>

Configures the Parameter Distribution result display.

Suffix:
<n>

Setting parameters:
<XAxis>
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1..n
Window

TSTamp | SETTIling | RISE | FALL | PWIDth | OFF | DRATI0 |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.1, "Timing Parame-
ters", on page 13.

TSTamp
Timestamp

SETTling
Settling Time
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RISE
Rise Time

FALL
Fall Time

PWIDth
Pulse Width (ON Time)

OFF
Off Time

DRATio
Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF
Pulse Repetition Frequency (Hz)

*RST: RISE

<YAxis> COUNTt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of pulses in which the parameter value occurred.

OCCurrence
Percentage of all measured pulses in which the parameter value
occurred.

*RST: COUNt
Usage: Setting only

Configuring a Parameter Spectrum

The parameter spectrum evaluations allow you to visualize the spectrum of results for
a specific parameter for all measured pulses within the current capture buffer. For each
parameter spectrum window you can configure which measured parameter is to be dis-
played.

Useful commands for configuring a parameter spectrum described elsewhere:

® TAYout:ADD[:WINDow]? on page 238

Remote commands exclusive to configuring a parameter spectrum:

CALCuUlate<n>:PSPeCtrUm:AUTO . .....c.ceiuiieeeeeiietieeee e eettiee e e e e eette e e e e eeetaaeeeeseesta e eeeeesnnanns 182
CALCulate<n>:PSPecCtrum:BLOCKSIZE........ucieieeeiiitieieeeieetiiaeeeeeeeetieeeeeeeevateeeeeseesaaeeeaerenes 182
CALCulate<n>:PSPectrum:EMODEL.........ccoouueiiiiieeeee et 182
CALCulate<n>:PSPeCtrum:FREQUENCY........tttaeieeeeeeeeeaaaeeeeeeeeeieeeeaeinin e aa e e e e e e e e eeeaeaas 183
CALCulate<n>:PSPectrum:GTHRESNOIA. ........ccuuieiiieeeiii et 184
CALCulate<n>:PSPeCtrUum:MAXFIEQUENCY....cceieeeeeeeeeeeeeeeeeeeeeeeeeeeetnnennnnaaaaaeaeeeeeeaaaaaaeees 184
CALCUIate<n>:PSPeCtrUMIPHASE. .....ccuuie it e e e et e e e e e e 184
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CALCulate<n>:PSPecCtrum:POWET........c..iiiiieeieieee et 185
CALCulate<n>:PSPeCtrum:RBW?.... ...t e e 186
CALCulate<n>:PSPectrum:STHRESNOIA. ........cceuniiiiieeeiiee e e e 186
CALCUIate<n>:PSPeCtrUM:TIMING......ccetteerrrererenrnnnnaaaaaaeeeeseeeaaeaaaeeerereeeeeeeeneennnnnnnnnnnnnns 187
CALCUIate<n>:PSPeCtrUM:WINDOW. ........ceeuruuieeeeeeitteieeeeeetnteeeeesestnneeeeeeennnaasessersnnnaaeanes 188

CALCulate<n>:PSPectrum:AUTO <State>

Enables or disables automatic configuration for Parameter Spectrum displays. If
enabled, the commands for individual settings are not available.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Full Auto" on page 95

CALCulate<n>:PSPectrum:BLOCksize <BlockSize>

Defines the size of blocks used in Pulse-to-Pulse Spectrum calculation. The block size
also determines the resulting RBW of the Pulse-to-Pulse Spectrum (see
CALCulate<n>:PSPectrum:RBW? on page 186).

Suffix:

<n> 1..n
Window

Parameters:

<BlockSize> Range: 8 to 100k
*RST: 1024

Manual operation: See "Block Size" on page 95

CALCulate<n>:PSPectrum:EMODel <Param>

Suffix:
<n> 1..n
Window

Setting parameters:

<Param> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime
Rise Base Point Time

RLPTime
Rise Low Point Time
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RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level
FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level
FTPLevel

Fall Top Point Level

CALCulate<n>:PSPectrum:FREQuency <Param>
Configures the Parameter Spectrum result display.

Suffix:
<n> 1..n
Window

Setting parameters:
<Param> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.3, "Frequency
Parameters", on page 20.
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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 94

CALCulate<n>:PSPectrum:GTHReshold <GapThreshold>

Defines the minimum time that must pass before a gap is detected as such for Pulse-
to-Pulse Spectrum displays.

Suffix:
<n> 1..n
Window
Parameters:
<GapThreshold> Range: minimum spacing between pulses to meas time

Default unit: S

Manual operation: See "Gap Threshold" on page 95

CALCulate<n>:PSPectrum:MAXFrequency <MaxFrequncy>

Defines the maximum frequency span for which the Pulse-to-Pulse Spectrum is calcu-
lated. Internally, the span is limited by the number of possible interpolation samples
(100 000).

Suffix:
<n> 1..n
Window
Parameters:
<MaxFrequncy> Range: >0 to 1/10 of sample rate

Default unit: HZ

Manual operation: See "Maximum Frequency" on page 95

CALCulate<n>:PSPectrum:PHASe <Param>

Configures the Parameter Spectrum result display.
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Suffix:
<n>

Setting parameters:
<Param>
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1..n
Window

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 21.

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.

Suffix:
<n>

Setting parameters:
<Param>
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1..n
Window

TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | 1 | Q

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.4, "Phase Parame-
ters", on page 21.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG
Average Tx Power
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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

CALCulate<n>:PSPectrum:RBW?

Queries the resulting resolution bandwidth for the spectrum. Depends on the block size
(see CALCulate<n>:PSPectrum:BLOCksize on page 182).

Suffix:
<n> 1..n

Window
Return values:
<RBW> Default unit: Hz
Usage: Query only

CALCulate<n>:PSPectrum:STHReshold <Threshold>

Defines the minimum section size for Pulse-to-Pulse Spectrum displays. Sections that
are smaller than the threshold are ignored and considered to be part of the detected

gap.
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Suffix:
<n> 1..n
Window
Parameters:
<Threshold> Minimum section size as a percentage of the block size (see

CALCulate<n>:PSPectrum:BLOCksize on page 182)

Range: 0 to 100
*RST: 50

Manual operation: See "Section Threshold" on page 95

CALCulate<n>:PSPectrum:TIMing <Param>
Configures the Parameter Spectrum result display.

Suffix:
<n> 1..n
Window

Setting parameters:
<Param> TSTamp | SETTIling | RISE | FALL | PWIDth | OFF | DRATiI0 |
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 13.

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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CALCulate<n>:PSPectrum:WINDow <WindowType>

Defines the used FFT window type for Pulse-to-Pulse Spectrum displays

Suffix:

<n> 1..n
Window

Setting parameters:

<WindowType> RECTangle | BARTIlett | HAMMing | HANNing | BLACkman
*RST: BLACkman

Manual operation: See "Window Type" on page 95

Configuring a Pulse-Pulse Spectrum
The pulse-to-pulse spectrum evaluation allows you to visualize the spectrum of | and
Q-based results for all measured pulses within the current capture buffer.

Useful commands for configuring a pulse-to-pulse spectrum distribution described
elsewhere:

® TAYout:ADD[:WINDow]? on page 238

Remote commands exclusive to configuring a pulse-to-pulse spectrum:

CALCulate<n>:PPSPeCtrUM:AUTO . .....cieeiiiiriiieeeeeeetieeieeeseetaaeeeeeeesteeeeeseeranaeseerassnnasaeseees 188
CALCulate<n>:PPSPectrum:GTHRESNOId. .........couiiiiiiieiiie e 189
CALCulate<n>:PPSPectrum:MAXFIEQUENCY......ceeieieeeeeintnunaaaaaaaaaaaeaeeeeeaaaaaaaeeeeeeeeenanenens 189
CALCulate<n>:PPSPeCtrUmM:RBW?.......cuu ettt et e e et e e e e e e eeeans 189
CALCulate<n>:PPSPectrum:STHRESNOIA. .......ccoeueeieiei e e e 189
CALCulate<n>:PPSPeCtrUM:WINDOW.......ccceeeiiirieieeeeeitiieeeeeeetteieeeseesnneeeserstnneeessesnnnnns 190

CALCulate<n>:PPSPectrum:AUTO <State>

Enables or disables automatic configuration for Pulse-to-Pulse Spectrum displays. If
enabled, the commands for individual settings are not available.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CALC:PPSP:AUTO OFF
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CALCulate<n>:PPSPectrum:GTHReshold <GapThreshold>

Defines the minimum time that must pass before a gap is detected as such.

Suffix:

<n> 1..n
Window

Parameters:

<GapThreshold> Range: minimum spacing between pulses to meas time
Default unit: S

Example: CALC:PPSP:GTHR 100us

CALCulate<n>:PPSPectrum:MAXFrequency <MaxFrequncy>

Defines the maximum frequency span for which the Spectrum is calculated. Internally,
the span is limited by the number of possible interpolation samples (100 000).

Suffix:

<n> 1..n
Window

Parameters:

<MaxFrequncy> Range: >0 to 1/10 of sample rate
Default unit: HZ

Example: CALC:PPSP:MAXF 10000Hz

CALCulate<n>:PPSPectrum:RBW?

Queries the resulting resolution bandwidth for the spectrum. Depends on the block size
(see CALCulate<n>:PSPectrum:BLOCksize on page 182).

Suffix:
<n> 1..n
Window
Return values:
<RBW>
Example: CALC:PPSP:RBW?
Usage: Query only

CALCulate<n>:PPSPectrum:STHReshold <Threshold>

Defines the minimum section size. Sections that are smaller than the threshold are
ignored and considered to be part of the detected gap.

Suffix:
<> 1..n
Window
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Parameters:

<Threshold> Minimum section size as a percentage of the block size (see
CALCulate<n>:PSPectrum:BLOCksize on page 182)
Range: 0 to 100
*RST: 50

Example: CALC:PSPS:STHR 0.1

CALCulate<n>:PPSPectrum:WINDow <WindowType>

Defines the used FFT window type for pulse-to-pulse spectrum displays.

Suffix:

<n> 1..n
Window

Setting parameters:

<WindowType> RECTangle | BARTlett | HAMMing | HANNing | BLACkman
*RST: BLACkman

Example: CALC:PPSP:WIND BART

8.12.6 Configuring a Parameter Trend

The parameter trend evaluations allow you to visualize changes in a specific parameter
for all measured pulses within the current capture buffer. For each parameter trend
window you can configure which measured parameter is to be displayed.

Useful commands for configuring a parameter trend described elsewhere:
® TAYout:ADD[:WINDow]? on page 238

Remote commands exclusive to configuring a parameter trend:

(07 A M O] =) (=2 g Bl I =1 Lo D 1 I = T P 191
CALCUIate<N>:TRENG:EMODEL..... ottt e e e e e e e e ens 191
CALCUlate<n>:TRENG:EMODEIX. ....cuieiiiiiiiee ettt e e e e e e e e e eaeenaens 193
CALCulate<n>:TRENA:EMODELY ......coieiieieeee e e et e e e e e e e e e e e aaeeeeaans 194
CALCulate<n>TREN:FREQUENCY..........ccevvrrrrrrrrurnrniiiaieieseeseeeeaaeesseserereeeressssrssrannnnnnn. 195
CALCulate<n>TRENd:FREQUENCY:X.....uuuieieeiiitiieieeeeettiieeeesertieieeeeeetnneeeeseestnneeeesesnnanns 196
CALCulate<n>TRENd:FREQUENCY:Y ...cuuuuieiieiiiineieeieeiiniiesaeseeasasessesessnssesseensaesessssnnanns 197
CALCulate<n>:TREN:LLINES :STATE]...ccu ittt e et et e e e e e e e enas 198
CALCUIAtESNS TRENG: PHASE. ... ettt et ae e e e e anenas 198
CALCUIate<N>TRENG:PHASEIX. ...ccteeeeeeeee ettt e et e e e eee e e et e e ee e e e eeeeeaanas 200
CALCUIAtE<N>TRENG:PHASEY ...ttt e e e e e et e e e e e s e eeanaas 200
CALCUIate<n>TRENG:POWET.......cuuuiieieeiiiiiieeeeeetee e e et ee e e e e e et e e e e e setaaeeeeseestanaeaeees 201
CALCUIate<n>TRENG:POWET:X....uuiieeiiiiiiiieeeeeeetie i eeeeeettaeeeeeeeetaeeeseesstaeeeessetannaeaeeeenes 203
CALCUIate<N>:TRENG:POWETLY ....cuiiiiiiiieiieee ettt e e e e e e e e e s e s sae e st snsenenrenennenns 204
CALCuUIate<n>:TRENG:TIMING. ...ttt ettt e e et e e e e et e e e e e e e ean e eenaeen 206
CALCulate<n>:TRENG:TIMING:X. ... ittt ettt et e e e et e e e e e e e e e e ee e e e 207
CALCuUlate<n>TREN:TIMING:Y ....ceiiiieeeeieeeeeeieeieietee e as s e e e e e e e e e eeaeaaaaeeeeeeeeeeeeneenennnnnnan 208
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CALCulate<n>:TRENd:DSTYle <Type>

Suffix:
<n> 1..n
Window
Parameters:
<Type> AUTO | DOTS | LINes | DLINes

Manual operation: See "Display Style" on page 97

CALCulate<n>:TRENd:EMODel <YAxis>, <XAxis>

Configures the Parameter Trend result display for envelope model trends. This com-
mand defines both x-axis and y-axis parameters in one step. It is equivalent to the two
subsequent commands:

CALCulate<n>:TRENd:EMODel:X TSTamp | PNUMber (see CALCulate<n>:
TRENd:EMODel : X on page 193)

CALCulate<n>:TRENd:EMODel:Y <YAxis> (see CALCulate<n>:TRENd:
EMODel :Y on page 194)

Suffix:
<n> 1..n
Window

Setting parameters:

<YAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
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FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level
FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level
FTPLevel

Fall Top Point Level

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 13.

TSTamp

Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?

on page 272). 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
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PRF
Pulse Repetition Frequency (Hz)

*RST: PNUMber
Usage: Setting only

CALCulate<n>:TRENd:EMODel:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CALCulate<n>:TRENd:<GroupName>:Y com-
mands.

Suffix:
<n> 1..n
Window

Setting parameters:

<XAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
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FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level
FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level

FTPLevel
Fall Top Point Level

Usage: Setting only

CALCulate<n>:TRENd:EMODel:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>:TRENd:<GroupName>:X com-
mands.

Suffix:
<n> 1..n
Window

Setting parameters:

<YAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
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FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level
FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level
FTPLevel

Fall Top Point Level
Usage: Setting only

CALCulate<n>:TRENd:FREQuency <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent
commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd: TIMing:X on page 207)

CALCulate<n>:TRENd:FREQuency:Y <YAxis> (see CALCulate<n>:TRENd:
FREQuency:Y on page 197)

Suffix:
<n> 1..n
Window

Setting parameters:
<YAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see Chapter 3.1.3, "Frequency
Parameters", on page 20.

POINt
Frequency at measurement point

PPFRequency
Pulse-Pulse Frequency Difference

RERRor
Frequency Error (RMS)
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Usage:
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PERRor

Frequency Error (Peak)
DEViation

Frequency Deviation
CRATe

Chirp Rate

*RST: POINt

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 13.

TSTamp

Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 272). 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
Setting only

See "Y-Axis" on page 96
See "X-Axis" on page 97

CALCulate<n>:TRENd:FREQuency:X <XAxis>

Configures the x-axis of the Parameter Trend result display.
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The y-axis is configured using the CALCulate<n>:TRENd:<GroupName>:Y com-

mands.

Suffix:
<n>

Setting parameters:
<XAxis>

Example:
Usage:

Manual operation:

1..n
Window

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 20.

POINt
Frequency at measurement point

PPFRequency
Pulse-Pulse Frequency Difference

RERRor
Frequency Error (RMS)

PERRor
Frequency Error (Peak)

DEViation
Frequency Deviation

CRATe
Chirp Rate

*RST: POINt
CALC2:TREN:FREQ:X PERR
Setting only

See "X-Axis" on page 97

CALCulate<n>:TRENd:FREQuency:Y <YAxis>

Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>: TRENd: <GroupName>: X cOm-

mands.

Suffix:
<n>

Setting parameters:
<YAxis>
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1..n
Window

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 20.

POINt
Frequency at measurement point
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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 96

CALCulate<n>:TRENd:LLINes[:STATe] <State>

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display.

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

Suffix:

<n> Window

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Manual operation: See "Display Limit Lines" on page 93

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 207)

CALCulate<n>:TRENd:PHASe:Y <YAxis> (See CALCulate<n>:TRENd:PHASe:Y
on page 200)
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Suffix:
<n>

Setting parameters:
<YAxis>

<XAxis>
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1..n
Window

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 21.

POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor

Phase Error (RMS)
PERRor

Phase Error (Peak)
DEViation

Phase Deviation
*RST: POINt

PNUMber | TSTamp | 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 13.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 272). 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 (%)
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PRI
Pulse Repetition Interval

PRF
Pulse Repetition Frequency (Hz)

*RST: PNUMber
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 CALCulate<n>:TRENd:<GroupName>:Y com-

mands.

Suffix:
<n>

Setting parameters:
<XAxis>

Example:

Usage:

1..n
Window

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 21.

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 cOom-

mands.
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Suffix:
<n> 1..n
Window

Setting parameters:
<YAxis> POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see Chapter 3.1.4, "Phase Parame-
ters", on page 21.

POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt
Usage: Setting only

CALCulate<n>: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 207)

CALCulate<n>:TRENd:POWer:Y <YAxis> (see CALCulate<n>:TRENd:POWer:Y
on page 204)

Suffix:
<n> 1..n
Window

Setting parameters:

<YAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | I | Q

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see Chapter 3.1.2, "Power/Ampli-
tude Parameters", on page 16.

TOP
Top Power

BASE
Base Power
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AMPLitude
Pulse Amplitude

ON
Average ON Power

AVG
Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio

PMIN
Peak-to-Min Power Ratio

ADPercent
Droop in %
ADDB

Droop in dB
RPERcent
Ripple in %
RDB

Ripple in dB
OPERcent
Overshoot in %
OoDB

Overshoot in dB
POINt

Pulse power measured at measurement point

PPRatio
Pulse-to-Pulse Power Difference

*RST: TOP

PNUMber | TSTamp | SETTIing | RISE | FALL | PWIDth | OFF |
DRATIo | DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.1, "Timing Parame-
ters", on page 13.

TSTamp

Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?

on page 272). Intervals without pulses are not displayed.
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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

Setting only

CALCulate<n>:TRENd:POWer:X <XAxis>

Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CALCulate<n>: TRENd:<GroupName>:Y com-

mands.

Suffix:
<n>

Setting parameters:
<XAxis>
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1..n
Window

TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | 1 | Q

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.2, "Power/Ampli-
tude Parameters", on page 16.

TOP

Top Power

BASE

Base Power

AMPLitude
Pulse Amplitude

ON
Average ON Power
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AVG
Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

OoDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference
*RST: TOP

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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Suffix:
<n> 1..n
Window

Setting parameters:

<YAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | | | Q

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see Chapter 3.1.2, "Power/Ampli-
tude Parameters", on page 16.

TOP

Top Power

BASE

Base Power
AMPLitude

Pulse Amplitude
ON

Average ON Power
AVG

Average Tx Power
MIN

Minimum Power
MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG
Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB
RPERcent

Ripple in %

RDB

Ripple in dB
OPERcent
Overshoot in %
oDB

Overshoot in dB

POINt
Pulse power measured at measurement point
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PPRatio
Pulse-to-Pulse Power Difference

*RST: TOP
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 207)

CALCulate<n>:TRENd:TIMing:Y <YAxis> (see CALCulate<n>:TRENd:
TIMing:Y on page 208)

Suffix:
<n>

Setting parameters:
<YAxis>
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1..n
Window

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 13.

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)
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*RST: RISE

<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 13.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 272). 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 CALCulate<n>:TRENd:<GroupName>:Y com-
mands.

Suffix:
<n> Window

Setting parameters:
<XAxis> PNUMber | TSTamp | SETTIling | RISE | FALL | PWIDth | OFF |
DRATio | DCYCle | PRI | PRF
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Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.1, "Timing Parame-
ters", on page 13.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 272). 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
CALC2:TREN:TIM:X DCYCle

Setting only

CALCulate<n>:TRENd:TIMing:Y <YAxis>

Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CAL.Culate<n>:TRENd:<GroupName>:X com-

mands.

Suffix:
<n>

Setting parameters:
<YAXxis>
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Window

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 13.
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TSTamp
Timestamp

SETTling
Settling Time

RISE
Rise Time

FALL
Fall Time

PWIDth
Pulse Width (ON Time)

OFF
Off Time

DRATio
Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF
Pulse Repetition Frequency (Hz)

*RST: RISE
Example: CALC2:TREN:TIM:Y DCYCle

Usage: Setting only

8.12.7 Configuring a Result Range Spectrum

The following commands determine the FFT parameters for spectrum calculation.

CALCulate<n>:RRSPECHUM:VWINDOW. ......civuniiietnieieeeieeteeeea s eeeaeeesteesanssssanessreeessnnas 209
CALCuUlate<n>:RRSPECHUMIAUTO. ...t et e e r e e e e ea s s s s e s ransesnsasanas 210
CALCulate<n>:RRSPECIIUMIRBW . .....uciiuiiiiiiceee et e e e et e e e e s e e e s s e e eanssenaas 210

CALCulate<n>:RRSPectrum:WINDow <WindowType>
Defines the RBW for the Result Range Spectrum.

The same window types are available as for Parameter Spectrum displays (see "Win-
dow functions" on page 44).

Suffix:
<n> 1..n
Window
Setting parameters:
<WindowType> RECTangle | BARTIlett | HAMMing | HANNing | BLACkman

Manual operation: See "Window Type" on page 90
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CALCulate<n>:RRSPectrum:AUTO <State>

If activated, the optimal RBW for the Result Range Spectrum is selected automatically.

Suffix:

<n> 1..n
Window

Parameters:

<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0

Manual operation: See "RBW Auto" on page 91

CALCulate<n>:RRSPectrum:RBW <RBW>

Defines the resolution bandwidth for the Result Range Spectrum.

Suffix:
<n> 1..n
Window
Parameters:
<RBW> *RST: 1000

Default unit: Hz

Manual operation: See "ResBW Manual" on page 90

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 12.

CALCulate<n>:TABLE:EMODEl: ALL:STATE] i uuitiii ettt 212
CALCulate<n>:TABLE:EMODEI:FBPTIME.....iciiiiiieiieeii et e e e e e e s eaenaens 212
CALCulate<n>:TABLE:EMODEI:FHPLEVEL........iuiieei et ees 212
CALCulate<n>:TABLE:EMODEIFHPTIME. .....cciieeieeeeeeieeeeeeee ettt e e e e e e e 213
CALCulate<n>:TABLE:EMODEIFLPLEVEL.......cuuiieeeeeeeieeeeee et e e e eaas 213
CALCulate<n>:TABLE:EMODEI:FLPTIME....ccuuuieiieiiiiiiiieeeeeeiieee e eeeeetee e e e e e eetee e e e s eeannaeeaes 213
CALCulate<n>:TABLE:EMODELFMPLEVEL........uuceeieeiiiiiieieeeeeeiie e et e e eetaee e e e e ee s 213
CALCulate<n>:TABLE:EMODEI:FMPTIME.....iiiiiiiiiieiieieei et e e e et ee e e ree e enennes 214
CALCulate<n>:TABLE:EMODEI:FTPLEVEL......cciuiiiieiieieie ettt ee e 214
CALCulate<n>:TABLE: EMOD I F TP TIME....iuuiuiiieei ettt e e e e e enas 214
CALCulate<n>:TABLE:EMODEIRBPTIME......cuueeiireeeeieee et ee et e e e e e e eae e e e e e enneeeenn 214
CALCulate<n>:TABLE:EMODEIRHPLEVEL.....ccccccieeeeieeeeeeieieieeeeeeeeeeratte e e e e e e e 215
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CALCulate<n>:TABLE:EMODEI:RHPTIME.....iiiiiiiiiiiieieii ettt e e e 215
CALCulate<n>:TABLE:EMODEI:RLPLEVEL. ......ccuiuiiieiieeeeee e e 215
CALCulate<n>:TABLE:EMODEIRLPTIME. . c.uiiiiieiieieeieeie et e e e e e et e e e 215
CALCulate<n>:TABLE:EMODEIRMPLEVEL......ccuuiiiiieeeiieeeeeee et e e 216
CALCulate<n>:TABLE:EMODEIRMPTIME. .....cevuuiieeeeeiiiiieieeeeettiieeeeseerieeeeeeeeann s eeeeesrnnanns 216
CALCulate<n>:TABLE:EMODEIIRTPLEVEL.....ccccevtuieieeieeiiiiieeeeeetee e eeeeeetee e e e e eeaaneeeeeeeesanns 216
CALCulate<n>:TABLE:EMODEIRTPTIME. .....ceieeereeeieeeeeeieeeeeeeeeeeeeeeeeeeraaeeeeeeestaaeeeseneanns 217
CALCulate<n>:TABLE:FREQUENCY:ALL:STATE]..etuuuieeeeeiinaeieeeeeeteieeeeeeieieeeeeeeeinaeeeeeeeens 217
CALCulate<n>:TABLE:FREQUENCY:CRATE. ....eetueututaaaaaaa e e e e eeeaaaeeeeeeeeeeeeeeeeenennneeaae e ens 217
CALCulate<n>:TABLe:FREQUENCY:DEVIatioN.......u.uueuuuuaaaaaaieeeeeeeeeeeeeieeeeeeeeeeeeeeenennnns 217
CALCulate<n>:TABLE:FREQUENCY:PERRON..........ccceteieieeeeereriiritiiisseaeieseeeeeeeaeeeseeeeeeeeens 218
CALCulate<n>:TABLe:FREQUENCY:POINL......ccuuuiiiiiiiiiiiieiieeeiiie et ee s 218
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY......ccettiiiiiirininiiiaeae e e e e e e e e e e aeeeeeeeeeeees 218
CALCulate<n>:TABLe:FREQUENCY:RERRO......cuuututitiaaiaae e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeee s 218
CALCulate<n>:TABLE:PHASE: ALL :STATE . uceuiiiei e e e e e eanas 219
CALCulate<n>:TABLE:PHASE:DEVIAtON........cuueeiiieeeeee et e e eeea 219
CALCulate<n>:TABLE:PHASEIPERRON........uiiieeeieieeeee et ettt e e e e e eeeannas 219
CALCuUlate<n>:TABLE:PHASE:IPOINL......uuuutuieieieieieieeeeeeeeeeeeeeeeeeeeeeeererer e aeeeeeeeens 219
CALCulate<n>:TABLE:PHASE:IPPPHASE. ......ccoeeiiiiiiiieieeeeeieee et eee et e e e e e eaae e e e e eees 220
CALCulate<n>:TABLE:PHASE:IRERRON........ciiiiiieiiiiieeeeeetieeeeeeeeetee e e e e eeaaee e e e e e eebaaeeeeeeenes 220
CALCulate<n>:TABLE:POWErADROOP:DB........ciiiiiiiiiieiieeietiiie e e e e eeeien e e e ee e e e e s enanne s 220
CALCulate<n>:TABLe:POWer:ADROOP[:PERCEN].....ccvieieerieieeieeeeeeeeeee e eeeeeeeeneeeeeeees 221
CALCulate<n>:TABLE:POWE ALL :STATE] .. ittt ettt et e e e e e e eaaas 221
CALCulate<n>:TABLE:POWErAMPLITUAE. ......ceevveeeeeeeeee e eeeeeee et e e e e e e e e eanaes 221
CALCulate<n>:TABLE:POWEIrAMPLItUAE:|.......ucieieeeiiiiieiieeeeeicee ettt e e 221
CALCulate<n>:TABLe:POWer:AMPLItUdE:Q........eieeeieiiieeeie et e e eeeaa s 222
CALCUIate<n>:TABLE:POWEIAVG........uciieeieeeiiieeeeeeeeteeeeeeeeeeaae s e e s eeebaaeeeeeeesraeeesenrananns 222
CALCulate<n>:TABLE:IPOWEIBASE.......c.oiiiieieieee ettt e e e eneas 222
CALCulate<n>:TABLE:POWEIMAX. ...t 222
CALCulate<n>:TABLE:POWEIMIN. .......uoeeiiieeeee e et e eee e e e e e e e e e e e eennnas 223
CALCuUlate<n>:TABLEIPOWEION........cuururruriiiiiiieieiereseeeeeeeeeeeeeerereressssrsrarnneaeens 223
CALCulate<n>:TABLe:POWer:OVERSHOOt:DB........ccciieiiiiiiieeeeeiiiiieeeeeeetreeeeeeeeenteseeeeenenes 223
CALCulate<n>:TABLe:POWer:OVERShOOI[:PERCENt]........cevvrueeieeiiiiiiieeeeeeeeieeeeeeeeeiae s 223
CALCulate<n>:TABLE:IPOWEIPAVG......cuieiiiiiieie ettt e e e et e e aensenenns 224
CALCulate<n>:TABLE:IPOWEIPMIN. ..ottt ettt e e e e enenaenas 224
CALCulate<n>:TABLE:POWEIPOINL. ... ..ot e e e e e e e e e e e e eaeen 224
CALCulate<n>:TABLE:POWEIPON. ......coeuuiiieeeeeeeteeeeee et e et e e e e e e e e e e e e e e eaaneeees 224
CALCulate<n>:TABLE:POWEIPPRALO. ... ..uuuuceeieieieieeeeeeeeeieeeeeeeeeeeererererar e aeaeeeeeens 225
CALCulate<n>:TABLE:POWERIPPIE:DB.......ccccevvuiieieeiieiiiieeeeeetieeeeeeeeeteeeeeeeeebaaeeeeeeenes 225
CALCulate<n>:TABLe:POWer:RIPPIE[:PERCEN]........cuueiiieiiiiiieeeeeieeiiee e eear e 225
CALCulate<n>:TABLE:POWETOP........u ittt e e et e e et eeeeannas 226
CALCulate<n>:TABLE: TIMING:ALL:STATE]. c.u ettt ettt ettt e e e eaas 226
CALCulate<n>:TABLE:TIMING:DCY CIE. ...ttt ettt e e e e e e e eanas 226
CALCuUlate<n>:TABLE:TIMING:DRATIOM ...cetteeeeeeeeeeeieeeeeeeeeeeeeeentntanaaaaaaaeseeeeeaaaaaaeeeeeeeeeenees 226
CALCulate<n>:TABLE:TIMING:FALL.....cuuuiieiieeeiiiee et e et e e e et e e e e e e eabe e e e e e eerna s 227
CALCuUlate<n>:TABLE:TIMING:OFF........cetiiieeeeieittieeeeeeettiee e e e e eeebee e e e s eetaaeeeeeessaeseeeeesnnns 227
CALCuUlate<n>:TABLE:TIMING:PRF ......ccotiiiiiiiieieiiiieeeieaeeeeeeeeeaaaaeeeeeeeeeeeeeeeesaesrnnnnanaaaans 227
CALCulate<n>:TABLE:TIMING:PRI. ...ttt 227
CALCulate<n>:TABLE:TIMING:PWIDTh. ... e 228
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CALCulate<n>:TABLE:TIMING:RISE...... . ittt e e e 228
CALCulate<n>:TABLE:TIMING:SETTING. . ettteteeeeeeeieeeieieiieieieeeeeaaas e e e e e e e e eeeaaeeeeeeeeeeennenens 228
CALCulate<n>:TABLE:TIMING:TSTaMP....ccieteeeeeieiiieienuunaaaaaaaeaeeeeeeeaaaeeeeeeeeeeeeeeeeenennnnnnnnnn 228

CALCulate<n>:TABLe:EMODel:ALL[:STATe] <State>

If enabled, all envelope model parameters are included in the result tables.

Suffix:

<n> 1..n
Window

Setting parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0

Usage: Setting only

CALCulate<n>:TABLe:EMODel:FBPTime <State>

If enabled, the Fall Base Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Base Point Time" on page 25

CALCulate<n>:TABLe:EMODel:FHPLevel <State>

If enabled, the Fall High Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall High Point Level" on page 26
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CALCulate<n>:TABLe:EMODel:FHPTime <State>

If enabled, the Fall High Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall High Point Time" on page 25

CALCulate<n>:TABLe:EMODel:FLPLevel <State>

If enabled, the Fall Low Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Low Point Level" on page 25

CALCulate<n>:TABLe:EMODel:FLPTime <State>

If enabled, the Fall Low Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Low Point Time" on page 25

CALCulate<n>:TABLe:EMODel:FMPLevel <State>

If enabled, the Fall Mid Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0
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Manual operation: See "Fall Mid Point Level" on page 25

CALCulate<n>:TABLe:EMODel:FMPTime <State>

If enabled, the Fall Mid Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Mid Point Time" on page 25

CALCulate<n>:TABLe:EMODel:FTPLevel <State>

If enabled, the Fall Top Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Fall Top Point Level" on page 26

CALCulate<n>:TABLe:EMODel:FTPTime <State>

If enabled, the Fall Top Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Top Point Time" on page 25

CALCulate<n>:TABLe:EMODel:RBPTime <State>
If enabled, the Rise Base Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
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Parameters:
<State> ON|OFF|1]|0

*RST: 0

Manual operation: See "Rise Base Point Time" on page 23

CALCulate<n>:TABLe:EMODel:RHPLevel <State>

If enabled, the Rise High Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise High Point Level" on page 24

CALCulate<n>:TABLe:EMODel:RHPTime <State>

If enabled, the Rise High Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise High Point Time" on page 24

CALCulate<n>:TABLe:EMODel:RLPLevel <State>

If enabled, the Rise Low Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Rise Low Point Level" on page 24

CALCulate<n>:TABLe:EMODel:RLPTime <State>

If enabled, the Rise Low Point Time is included in the result tables.
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Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise Low Point Time" on page 23

CALCulate<n>:TABLe:EMODel:RMPLevel <State>

If enabled, the Rise Mid Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Rise Mid Point Level" on page 24

CALCulate<n>:TABLe:EMODel:RMPTime <State>

If enabled, the Rise Mid Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise Mid Point Time" on page 23

CALCulate<n>:TABLe:EMODel:RTPLevel <State>

If enabled, the Rise Top Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Rise Top Point Level" on page 24
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CALCulate<n>:TABLe:EMODel:RTPTime <State>

If enabled, the Rise Top Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise Top Point Time" on page 24

CALCulate<n>:TABLe:FREQuency:ALL[:STATe] <State>

If enabled, all frequency parameters are included in the result tables.

Suffix:
<n> 1..n
Window
Setting parameters:
<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:FREQuency:CRATe <State>

If enabled, the chirp rate (per ps) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Chirp Rate" on page 21

CALCulate<n>:TABLe:FREQuency:DEViation <State>

If enabled, the frequency deviation is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0
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Manual operation: See "Frequency Deviation" on page 21

CALCulate<n>:TABLe:FREQuency:PERRor <State>

If enabled, the peak frequency error is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Frequency Error (Peak)" on page 20

CALCulate<n>:TABLe:FREQuency:POINt <State>

If enabled, the frequency at the measurement point is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 1

Manual operation: See "Frequency" on page 20

CALCulate<n>:TABLe:FREQuency:PPFRequency <State>

If enabled, the Pulse-Pulse Frequency Difference is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Pulse-Pulse Frequency Difference" on page 20

CALCulate<n>:TABLe:FREQuency:RERRor <State>
If enabled, the RMS frequency error is included in the result tables.

Suffix:
<n> 1..n
Window
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Parameters:
<State> ON|OFF|1]|0

*RST: 0

Manual operation: See "Frequency Error (RMS)" on page 20

CALCulate<n>:TABLe:PHASe:ALL[:STATe] <State>

If enabled, all phase parameters are included in the result tables.

Suffix:
<n> 1..n
Window
Setting parameters:
<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:PHASe:DEViation <State>

If enabled, the Phase Deviation is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Phase Deviation" on page 22

CALCulate<n>:TABLe:PHASe:PERRor <State>

If enabled, the Phase Error (Peak) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Phase Error (Peak)" on page 22

CALCulate<n>:TABLe:PHASe:POINt <State>

If enabled, the phase at the measurement point is included in the result tables.
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Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Phase" on page 21

CALCulate<n>:TABLe:PHASe:PPPHase <State>

If enabled, the Pulse-Pulse Phase Difference is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Pulse-Pulse Phase Difference" on page 21

CALCulate<n>:TABLe:PHASe:RERRor <State>
If enabled, the Phase Error (RMS) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Phase Error (RMS)" on page 21

CALCulate<n>:TABLe:POWer:ADRoop:DB <State>

If enabled, the Droop in dB is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Droop" on page 18
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CALCulate<n>:TABLe:POWer:ADRoop[:PERCent] <State>

If enabled, the droop in percent is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Droop" on page 18

CALCulate<n>:TABLe:POWer:ALL[:STATe] <State>
If enabled, all power parameters are included in the result tables.

Suffix:
<n> 1..n

Setting parameters:

<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:POWer:AMPLitude <State>

If enabled, the pulse amplitude is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Pulse Amplitude" on page 17

CALCulate<n>:TABLe:POWer:AMPLitude:l <State>

If enabled, the in-phase amplitude is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "In-Phase Amplitude/Quadrature Amplitude" on page 17
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CALCulate<n>:TABLe:POWer:AMPLitude:Q <State>

If enabled, the quadrature amplitude is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "In-Phase Amplitude/Quadrature Amplitude" on page 17

CALCulate<n>:TABLe:POWer:AVG <State>

If enabled, the average Tx power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Average Tx Power" on page 17

CALCulate<n>:TABLe:POWer:BASE <State>

If enabled, the base power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Base Power" on page 16

CALCulate<n>:TABLe:POWer:MAX <State>

If enabled, the maximum Tx power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0
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Manual operation: See "Peak Power" on page 18

CALCulate<n>:TABLe:POWer:MIN <State>

If enabled, the minimum Tx power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Minimum Power" on page 17

CALCulate<n>:TABLe:POWer:ON <State>

If enabled, the average ON power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 1

Manual operation: See "Average ON Power" on page 17

CALCulate<n>:TABLe:POWer:OVERshoot:DB <State>

If enabled, the overshoot in dB is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Overshoot" on page 19

CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent] <State>
If enabled, the overshoot in percent is included in the result tables.

Suffix:
<n> 1..n
Window
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Parameters:
<State> ON|OFF|1]|0

*RST: 0

Manual operation: See "Overshoot" on page 19

CALCulate<n>:TABLe:POWer:PAVG <State>

If enabled, the Peak-to-Average Tx Power Ratio is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Peak-to-Average Tx Power Ratio" on page 18

CALCulate<n>:TABLe:POWer:PMIN <State>

If enabled, the Peak-to-Min Power Ratio is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Peak-to-Min Power Ratio" on page 18

CALCulate<n>:TABLe:POWer:POINt <State>

If enabled, the power at the measurement point is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Power (at Point)" on page 19

CALCulate<n>:TABLe:POWer:PON <State>

If enabled, the Peak-to-Avg ON Power Ratio is included in the result tables.
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Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Peak-to-Avg ON Power Ratio" on page 18

CALCulate<n>:TABLe:POWer:PPRatio <State>
If enabled, the Pulse-to-Pulse Power Difference

is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Pulse-to-Pulse Power Ratio" on page 19

CALCulate<n>:TABLe:POWer:RIPPle:DB <State>

If enabled, the ripple in dB is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Ripple" on page 19

CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] <State>

If enabled, the ripple in percent is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Ripple" on page 19
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CALCulate<n>:TABLe:POWer:TOP <State>

If enabled, the Top power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Top Power" on page 16

CALCulate<n>:TABLe:TIMing:ALL[:STATe] <State>

If enabled, all timing parameters are included in the result tables.

Suffix:
<n> 1..n
Window
Setting parameters:
<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:TIMing:DCYCle <State>

If enabled, the duty cycle (in %) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Duty Cycle (%)" on page 15

CALCulate<n>:TABLe:TIMing:DRATio <State>

If enabled, the duty ratio (in dB) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0
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Manual operation: See "Duty Ratio" on page 15

CALCulate<n>:TABLe:TIMing:FALL <State>

If enabled, the fall time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Time" on page 14

CALCulate<n>:TABLe:TIMing:OFF <State>

If enabled, the "OFF" time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Off Time" on page 15

CALCulate<n>:TABLe:TIMing:PRF <State>

If enabled, the pulse repetition frequency is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Pulse Repetition Frequency (Hz)" on page 16

CALCulate<n>:TABLe:TIMing:PRI <State>
If enabled, the pulse repetition interval is included in the result tables.

Suffix:
<n> 1..n
Window
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Parameters:
<State> ON|OFF|1]|0

*RST: 1

Manual operation: See "Pulse Repetition Interval” on page 15

CALCulate<n>:TABLe:TIMing:PWIDth <State>

If enabled, the pulse width is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Pulse Width (ON Time)" on page 15

CALCulate<n>:TABLe:TIMing:RISE <State>

If enabled, the rise time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Rise Time" on page 14

CALCulate<n>:TABLe:TIMing:SETTIling <State>

If enabled, the settling time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Settling Time" on page 14

CALCulate<n>:TABLe:TIMing:TSTamp <State>

If enabled, the timestamp is included in the result tables.
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Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Timestamp" on page 14

8.12.9 Configuring Limit Checks

For each parameter in the result tables you can activate a limit check and define the
valid value ranges. For details see "Pulse Results" on page 34.

Useful commands for configuring limit checks described elsewhere:
® (CALCulate<n>:DISTribution:LLINes|[:STATe] on page 177
® CALCulate<n>:TRENd:LLINes[:STATe] on page 198

For commands required to retrieve the results of the limit check for individual parame-
ters see Chapter 8.17.4, "Retrieving Limit Results", on page 323.

Remote commands exclusive to configuring limit checks:

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FBPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FHPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FHPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FLPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FLPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FMPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FMPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FTPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FTPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RBPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RHPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RHPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RLPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RLPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RMPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RMPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RTPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RTPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:CRATe:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:PERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:POINt:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:RERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:DEViation:LIMit:STATe <State>
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CALCulate<n>:TABLe:PHASe:PERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:POINt:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:PPPHase:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:RERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ADRoop:DB:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ADRoop[:PERCent]:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:AMPLitude:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:AMPLitude:l:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:AMPLitude:Q:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:AVG:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:BASE:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:MAX:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:MIN:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ON:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PAVG:LIMit:STATe <State>
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 231.

Suffix:

<n> 1..n
Parameters:

<State> ON|OFF|1]|0

*RST: 0

CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:ALL:LIMit:STATe <State>
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CALCulate<n>:TABLe:POWer:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:ALL:LIMit:STATe <State>

Activates or deactivates a limit check for all parameters in the selected parameter
group.

Suffix:
<n> 1..n

Setting parameters:

<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:ALL:LIMit:STATe <State>

Activates or deactivates a limit check for all parameters in all parameter groups.

Suffix:
<n> 1..n
Window
Setting parameters:
<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

Manual operation:  See "Deactivating all limit checks for all parameter groups"
on page 100

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit <LowLimit>,
<UppLimit>
CALCulate<n>:TABLe:EMODel:FBPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FHPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FHPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FLPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FLPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FMPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FMPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FTPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FTPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RBPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RHPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RHPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RLPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RLPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RMPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RMPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RTPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RTPTime:LIMit <LowerLimit>, <UpperLimit>
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CALCulate<n>:TABLe:FREQuency:CRATe:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:FREQuency:PERRor:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:FREQuency:POINt:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit <LowerLimit>,
<UpperLimit>
CALCulate<n>:TABLe:FREQuency:RERRor:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:DEViation:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:PERRor:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:POINt:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:PPPHase:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:RERRor:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:ADRoop:DB:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:ADRoop[:PERCent]:LIMit <LowerLimit>,
<UpperLimit>
CALCulate<n>:TABLe:POWer:AMPLitude:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:AMPLitude:l:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:AMPLitude:Q:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:AVG:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:BASE:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:MAX:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:MIN:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:ON:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit <LowerLimit>,
<UpperLimit>
CALCulate<n>:TABLe:POWer:PAVG:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:PMIN:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:POINt:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:PON:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:PPRatio:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:RIPPle:DB:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent]:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:TOP:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:DCYCle:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:DRATio:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:FALL:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:OFF:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:PRF:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:PRI:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:PWIDth:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:RISE:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:SETTIling:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:TSTamp:LIMit <LowerLimit>, <UpperLimit>

Defines the valid value range for the limit check for the selected parameter if limit
check is active (CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:
LIMit:STATeON).

For details on the individual parameters see Chapter 3.1, "Pulse Parameters",
on page 12.
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Suffix:

<n> 1..n

Parameters:

<LowerLimit> Lower limit of the valid value range.
Default unit: S

<UpperLimit> Upper limit of the valid value range.

Default unit: S

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 144

Remote commands exclusive to scaling the y-axis

CALCUIate<n>:UNIT:FREQUENCY...ceieeeeeeeeeeeeeeeeeeeeeeeeeeaeeeteteee s aaaae e e e e e eeeaeaaaeaeeeeeeeeennnees 233
DISPlay[:WINDow<n>]:TRACEe<t>:X[:SCALEJ:UNIT2....ceetrireririnrnnaanaaeaeeeeeeeeeaeeeeeeeeeeeeeenns 233
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALEJ:AUTO.........ceeeeireeeeeeererereree e e e e e 234
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:MAXIMUM........ceeerrrerrrrnrnrnnnnnieieeeeeeeeeaaaaaaas 234
DISPlay[:WINDOW<N>]:-TRACE<t>:Y[:SCALE]:MINIMUM ....veeeeeeeeeeeeeresereeseseseereseseseesnesees 234
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:PDIViSiON......ccuitiuiieiiiiiaiieeieeeeee e 235
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RPOSIHION......ceuiiiiiiiiiiiiieieii e 235
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEJ:RVALUE.......uceiaiaeaeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeineenees 235
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALEJ:UNIT2....ceiiriirririmrnaaaaaaeaeeeeeeeeeeeeeeeereeeeeeeens 236
CALCUIAtESNZIUNIT:ANGLE. ....etitttteeetee e et e ettt et e e e e e e e s ee e e e e e e e e e s e san e reeeeeeas 236
UNIT AN G ettt e e e et s et e e e e e e e e e ea e eea e e e e enneeenseen 236

CALCulate<n>:UNIT:FREQuency <Unit>

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

Suffix:

<n> 1..n
Window

Parameters:

<Unit> REL | ABS

Manual operation: See "Frequency Scaling" on page 103

DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe]:UNIT?

This command reads the unit type currently configured for the X-axis
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Suffix:
<n> 1..n
Window
<t> 1..n
Trace
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:
<n> Window
<t> irrelevant

Parameters for setting and query:

<State> OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once
*RST: ON

Manual operation: See "Auto Scale Continuous (All)" on page 86
See "Auto Scale Once (All)" on page 86
See "Automatic Grid Scaling" on page 101
See " Auto Scale Once " on page 101

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MAXimum <Value>

Suffix:

<n> 1..n
<t> 1..n
Parameters:

<Value>

Manual operation: See "Absolute Scaling (Min/Max Values)" on page 102

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MINimum <Value>

Suffix:

<n> 1..n
<t> 1..n
Parameters:

<Value>
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Manual operation: See "Absolute Scaling (Min/Max Values)" on page 102

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.

In spectrum displays, for example, this command is not available.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT (unit according to the result dis-
play)
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display
Default unit: DBM

Example: DISP:TRAC:Y:PDIV 10

Sets the grid spacing to 10 units (e.g. dB) per division

Manual operation: See "Per Division" on page 102

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).

The R&S FPS adjusts the scaling of the y-axis accordingly.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Position> 0 PCT corresponds to the lower display border, 100% corre-
sponds to the upper display border.
*RST: 100 PCT = frequency display; 50 PCT = time dis-

play

Default unit: PCT

Example: DISP:TRAC:Y:RPOS 50PCT

Manual operation: See "Ref Position" on page 102

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.
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Configuring the Result Display

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT

Default unit;: dBm

Manual operation: See "Ref Value" on page 102

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:UNIT?

This command reads the unit type currently configured for the Y-axis

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Usage: Query only

CALCulate<n>:UNIT:ANGLe <Unit>
UNIT:ANGLe <Unit>

Parameters:

<Unit> DEG | RAD

Manual operation: See "Phase Unit" on page 103

Configuring the Result Display

The following commands are required to configure the screen display in a remote envi-
ronment. The tasks for manual operation are described in Chapter 3, "Measurements
and Result Displays", on page 12.

o General Window COomMMaNdS......c.u.iieuiiieieeeie et e e e e e e e e e s raeeenaans 236
e Working with Windows in the Display...........ccoeeiiiiiiiie e 237

General Window Commands
The following commands are required to configure general window layout, independent
of the application.

Note that the suffix <n> always refers to the window in the currently selected channel
(see INSTrument [:SELect] on page 135).

[ 15T = 1Y @ 1Y = P 237
DISPIay[:WINDOWSNZ]:SIZE. ... uuuuuuuuaaaaaeieeeeeeeeeeeeeteeeeeeeeeaeeesensnnnnnnaaaaaaeeeeeasaaaaaeeeeeennne 237
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DISPlay:FORMat <Format>

This command determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>]:SIZE <Size>

This command maximizes the size of the selected result display window temporarily.
To change the size of several windows on the screen permanently, use the LAY : SPL
command (see LAYout : SPLitter on page 241).

Suffix:
<n> Window
Parameters:
<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.
SMALI
Reduces the size of the selected window to its original size.
If more than one measurement window was displayed originally,
these are visible again.
*RST: SMALI
Example: DISP:WIND2:SIZE LARG

Working with Windows in the Display

The following commands are required to change the evaluation type and rearrange the
screen layout for a channel as you do using the SmartGrid in manual operation. Since
the available evaluation types depend on the selected application, some parameters
for the following commands also depend on the selected channel.

Note that the suffix <n> always refers to the window in the currently selected channel.

(See INSTrument [:SELect] on page 135).

LAYOULADD[:WINDOW] 2. et teeeeeetieeeeeeeettteeeeeeeetaeeeeeeeeanaeeeessesaaneeesessannnsaessastanaeesessnnnnss 238
LAYOUL:CATAIOGL:WINDOW] 2. cetuueeeeeeeetieeeeeeeteteee e e e e eetteeeeeeeataeeeseessnaasaeseestan e eaeeesnnnnsnns 239
LAYOUL: IDENLY[:WINDOW] ...ttt ettt ettt e et et e e e et e e e e e e e e e e enns 240
LAYOUt:REMOVE[:WINDOW]...ecvttuuieeeeetinneseeseeetuaesaeeetntaseeeesnsnnaseeesentaneeesenennaaseesensnnnnens 240
LAYOUt:REPLACE[:WINDOWY].....euieiiiieee et e et e e e e e et e e e e e et et e ee et s e e e e e e eneeaneeneens 240
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[N oI o] od 11 (= ST 241
LAYOUL:WIND OWSNZIADD 2. . e ettt ettt ettt e e e e e ae e e e s e e e s e e e enenens 242
LAYOUt:WINDOWSNZIIDENLTY?. ... ciiiieieee e e eeee e e ettt e e e e e e e e e e e e e e e e e e eeeeeeneenanennes 243
LAYOUL:WINDOWSN>REMOVE. .....uuiiereeeiieeeeeeeeeee e e e et e e st e e e e e s eaaeeseaeeeeaneeennneerean 243
LAYOUt:WINDOWSN>REPLACE. ......ccettuiieeeeietiiieieeeieetieeeeeeeestaeeesseestaaeeeesessnnseessessnnaaaaaes 244

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display in the active 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.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? 'l',LEFT,MTAB
Result:
\ 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 27
See " Marker Table " on page 27
See "Parameter Distribution" on page 28
See "Parameter Spectrum" on page 28
See "Parameter Trend" on page 29
See "Pulse Frequency" on page 31
See "Pulse | and Q" on page 31
See "Pulse Magnitude" on page 32
See "Pulse Phase" on page 33
See "Pulse Phase (Wrapped)" on page 33
See "Pulse Results" on page 34
See "Pulse-Pulse Spectrum" on page 35
See "Pulse Statistics" on page 36
See "Result Range Spectrum" on page 36

For a detailed example see Chapter 8.20, "Programming Example: Pulse Measure-
ment", on page 333.

Table 8-3: <WindowType> parameter values for Pulse application

Parameter value Window type
MCAPture Magnitude Capture Buffer
MTABle Marker Table
PDIStribution Parameter Distribution
PFRequency Pulse Frequency

PIAQ Pulse I and Q
PMAGnitude Pulse Magnitude
PPHase Pulse Phase
PPSPectrum Pulse-Pulse Spectrum
PPWrapped Pulse phase, wrapped
PRESults Pulse Results
PSPectrum Parameter Spectrum
PSTatistics Pulse Statistics
PTRend Parameter Trend
RRSPectrum Result Range Spectrum

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows in the active channel
from top left to bottom right. The result is a comma-separated list of values for each
window, with the syntax:

<WindowName_1>,<WindowIndex_1>..<WindowName_n>,<WindowIndex_n>
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Return values:
<WindowName> string

Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.

Example: LAY :CAT?
Result:
'2',2,'1",1
Two windows are displayed, named '2' (at the top or left), and "1’
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
This command queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the TLAYout : WINDow<n>:
IDENtify? query.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY: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 channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'.

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram” to "Result Sum-
mary") of an already existing window in the active channel while keeping its position,
index and window name.
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To add a new window, use the LAYout : ADD[ : WINDow] ? command.

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the L.AYout : CATalog [ :WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 238 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:SPLitter <Index1>, <Index2>, <Position>

This command changes the position of a splitter and thus controls the size of the win-
dows on each side of the splitter.

Compared to the DISPlay [ :WINDow<n>] : SIZE on page 237 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter per-
manently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command will not work,
but does not return an error.

x=100 x=100, y=100

1 Frequency Sweep ?'\n‘:tr[r = 1Pk Clrw 5 ‘|-

L1 18P G TIHN] s Fi5 Ghef Span M Ge | OF TR2S GHe 1001 plsbpan 6.5 el rame # 0

3 Marker Peak List 4 Prowelevton

x=0, y=0 y=100

Figure 8-1: SmartGrid coordinates for remote control of the splitters
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Setting parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).

The point of origin (x = 0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 8-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100

Example: LAY:SPL 1,3,50
Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Table') to the center (50%) of the screen, i.e. in the fig-
ure above, to the left.

Example: LAY:SPL 1,4,70
Moves the splitter between window 1 ('Frequency Sweep') and 3
('Marker Peak List') towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

Usage: Setting only

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.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow
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<WindowType> Type of measurement window you want to add.
See LAYout:ADD[ :WINDow] ? on page 238 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix) in the active channel.

Note: to query the index of a particular window, use the LAYout : IDENtify [ :
WINDow] ? command.

Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
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 channel.

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event
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LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>) in the active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 238 for a list of availa-
ble window types.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only

8.14 Configuring Standard Traces

Useful commands for configuring traces described elsewhere:
® [SENSe:]SWEep:COUNt on page 171

Remote commands exclusive to configuring traces

CALCulate<n>:TRACe<t>[:VALUE]:PIAQL.......cciieiiiitiieeeeeeettcee e e eetee e e e e e ee e e e e e e eaaeeaeeenes 244
DISPlay[:WINDoW<n>]:TRACE<t>IMODE........cciiiiiiiriiieeeeeetice e eeeeeeteieeeeeeesteseeeeesbanaeaaees 245
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:MODE:HCONtinuous.........c...cccceenv.... 246
DISPlay[:WINDow<n>]:TRACe<t>:NORMalize:MODE.........cccctiiiiiiiiiie e 246
DISPlay[:WINDow<n>]:-TRACe<t>:NORMalize:PHASE.......ccooeiiiiiaiieii e 247
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>[:STATE].....uuuuceerereieeeerereeaeeeeeereeeeeennns 247
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].......cvurrrrriiiiiieieieieeeeeeeeeeereeeeeeeeeresseranannne 248
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON:AUTO.....cceeiiiiiiieeeeieeriiee e eeeeevnanns 249
[SENSE: IS TATIStCINS TY PE . ..ttt e e e e e e e e e e aanas 249
[SENSE:ISWEED:POINES. ... eeeeeeeeeeeeeseeeeeeeeeeeeeseseseeeeseseeeeseseeeeeeseseeeseseseeneseseseeseseseenenen. 249

CALCulate<n>:TRACe<t>[:VALue]:PIAQ <Detector>

Defines which signal component (1/Q) is evaluated in which trace for the Pulse | and Q
result display. By default, the | component is displayed by trace 1, while the Q compo-
nent is displayed by trace 4.

This setting is not available for any other results displays.
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<n>

<t>

Parameters:
<Detector>

Example:

Configuring Standard Traces

1..n
Window

1..n
Trace

ITIMe | QTIMe

ITIMe
The | component is evaluated by the selected trace.

QTIMe
The Q component is evaluated by the selected trace.

CALC2:TRAC2 QTIM
Trace 2 in window 2 evaluates the Q component of the signal.

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>

This command selects the trace mode. If necessary, the selected trace is also activa-

ted.

Suffix:
<n>

<t>

Parameters:
<Mode>
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Window

Trace

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 FPS 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 FPS 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
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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 113

DISPlay[:WINDow<n>][:SUBWindow<w>]: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

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DISP:WIND:TRAC3:MODE:HCON ON

Switches off the reset function.

Manual operation: See " Hold " on page 114

DISPlay[:WINDow<n>]:TRACe<t>:NORMalize:MODE <Mode>

Enables or disables normalization of the traces in reference to the measured pulse or a
reference pulse. For details see Chapter 4.5.2, "Normalizing Traces", on page 48.

This command is valid only for Magnitude Time, Frequency Time, Phase Time and
Phase Time Wrapped result displays.

Suffix:
<n> 1..n
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<t> 1..n

Parameters:

<Mode> OFF
Traces are not normalized
MEASured

The value in the measurement point (that is: the value in the
Pulse Results table) for each pulse in phase, amplitude or fre-
quency is subtracted from the respective trace to normalize each
trace to 0.

REFerence

The value in the measurement point (that is: the value in the
Pulse Results table) for the Reference Pulse is subtracted from
the respective trace to normalize the traces.

The reference pulse is defined using [SENSe: | TRACe:
MEASurement :DEFine:PULSe:REFerence:POSition

on page 164 and [SENSe: ] TRACe:MEASurement : DEFine:
PULSe:REFerence on page 164.

*RST: OFF
Example: DISP:WINDZ2:TRAC:NORM:MODE MEAS

Manual operation: See "Normalization" on page 115

DISPlay[:WINDow<n>]:TRACe<t>:NORMalize:PHASe <Phase>

Normalizes pulse phase traces to a specific phase value. For details see "Normaliza-
tion of pulse phase traces" on page 51.

This command is valid only for Phase Time and Phase Time Wrapped result displays.

Suffix:
<n> 1..n
Window
<t> 1..n
irrelevant
Parameters:
<Phase> floating point value
Phase offset in degrees or radians
*RST: 0
Default unit: DEG
Example: DISP:WIND2:TRAC:NORM: PHAS 45

Manual operation: See "Phase Normalization" on page 103

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>[:STATe] <State>

This command turns a trace on and off.
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The measurement continues in the background.

Suffix:
<n>

<w>

<t>

Parameters:
<State>

Example:

Manual operation:

Window

subwindow
Not supported by all applications

Trace

ON|OFF |01

OFF | 0

Switches the function off
ON |1

Switches the function on

DISP:TRAC3 ON

See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 113

See " Trace 1/ Trace 2/ Trace 3 / Trace 4 (Softkeys)"
on page 116

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>

Defines the trace detector to be used for trace analysis.

Suffix:
<n>

<t>

Parameters:
<Detector>

Example:

Manual operation:
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Window

Trace

APEak

Autopeak

NEGative

Negative peak

POSitive

Positive peak

SAMPle

First value detected per trace point
AVERage

Average

*RST: APEak

DET POS
Sets the detector to "positive peak".

See " Detector " on page 114
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[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion]:AUTO <State>

This command couples and decouples the detector to the trace mode.

Suffix:

<n> Window

<t> Trace

Parameters:

<State> ON|OFF |01
*RST: 1

Example: DET:AUTO OFF

The selection of the detector is not coupled to the trace mode.

Manual operation: See " Detector " on page 114

[SENSe:]STATistic<n>:TYPE <TraceStatistic>

Suffix:

<n> 1..n
Window

Parameters:

<TraceStatistic> SEL | ALL
SEL

Only the selected pulse from each capture is included in the
statistical evaluation of trace results. The pulse is selected using
[SENSe: ] TRACe:MEASurement : DEFine:PULSe:SELected
on page 173.

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 115

[SENSe:]SWEep:POINts <SweepPoints>

Sets/queries the number of trace points to be displayed and used for statistical evalua-
tion.

Parameters:
<SweepPoints>

Manual operation: See "Maximum number of trace points" on page 115
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8.15 Working with Markers

8.15.1

o Individual Marker Settings.......cccoiiiiiiiii i e 250
o General Marker SettiNgS......ccccuuiiiiiiiiee e 255
@  POSItioNING the MarKEr........uuuiii e e e e e e e e e e e e aeeaees 257

Individual Marker Settings

CALCuUlate<n>:MARKEIr<M>:AOFF . .....cuuiiiiiieiiice ettt e et e e e e e e aabe e e e e e e erananns 250
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEIr<md>.......ccceeerrriurieieeeienriieeeeereerneeeeeseesnnns 250
CALCUlate<n>:MARKEr<M>[:STATE] ctuuueteeteetiiieeeeetitteseeeeeetaaeseeseeataaeeeeeeannaeeeereennnns 251
CALCulate<n>:MARKEIr<mM>:TRACE. ....... ettt e e eeneas 251
CALCUIate<N>:MARKEISMS X ..oei et e ettt et e e e e e e e e e e et e e e e e e eaaeeeeans 252
CALCulate<n>:DELTamarker<m>:AOFF........ccocuuiiieeeeeee et e e e e e e e e e eerannas 252
CALCulate<n>:DELTamarker<m>:LINK........ccccieiiiiiiiiiiiiiiice et e e eeree e e e e eete e e e eeeees 252
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<md=>.........cccceererrrrrruiiereerernreieeeeennnns 253
CALCulate<n>:DELTamarker<m>:MREFEIENCE............ceeieeeirereieeeeeeeeiieeeeeeeereeeeeeeeer e 253
CALCulate<n>:DELTamarker<m>[:STATE]......ccuuuttireerrernieiereeeernaeeeereeeraaeeeeeeenn e eeeeeannnns 254
CALCulate<n>:DELTamarker<m>:TRACE. ......cccuuui e 254
CALCulate<n>:DELTamarker<m>iX.......ccciuuiiiuieiiieeiieeiiieeteeeteete e et e eeeeenaesteesneeenaeennaesnnas 255

CALCulate<n>:MARKer<m>:AOFF

This command turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOFF

Switches off all markers.

Manual operation: See " All Markers Off " on page 108

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <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.

Suffix:

<n> Window

<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:

<State> ON|OFF |01
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Working with Markers

OFF | 0

Switches the function off
ON |1

Switches the function on

CALC:MARK4 :LINK:TO:MARK2 ON
Links marker 4 to marker 2.

See " Linking to Another Marker " on page 107

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is cur-
rently active as a delta marker, it is turned into a normal marker.

Suffix:
<n>

<m>

Parameters:
<State>

Example:

Manual operation:

Window
Marker

ON|OFF|0]1

OFF | 0

Switches the function off
ON |1

Switches the function on

CALC :MARK3 ON
Switches on marker 3.

See " Delta Marker 1 / Marker 2 / Marker 3 /
Norm / Delta " on page 105

See " Marker State " on page 106

See " Marker Type " on page 106

See " Select Marker " on page 107

CALCulate<n>:MARKer<m>:TRACe <Trace>

This command selects the trace the marker is positioned on.

... Marker 16 /

Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:
<n>

<m>

Parameters:
<Trace>

Example:
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Window
Marker

//Assign marker to trace 1
CALC:MARK3:TRAC 2
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Manual operation: See " Assigning the Marker to a Trace " on page 107

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a specific coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal
marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See " Marker Table " on page 27
See " Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta " on page 105
See "X-value" on page 106

CALCulate<n>:DELTamarker<m>:AOFF

This command turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AQFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:LINK <State>
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.

Suffix:
<n> Window
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<m> Marker

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
Example: CALC:DELT2:LINK ON

Manual operation: See " Linking to Another Marker " on page 107

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <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.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:DELT4:LINK:TO:MARK2 ON

Links the delta marker 4 to the marker 2.

Manual operation: See " Linking to Another Marker " on page 107

CALCulate<n>:DELTamarker<m>:MREFerence <Reference>
This command selects a reference marker for a delta marker other than marker 1.

The reference may be another marker or the fixed reference.

Suffix:

<n> Window

<m> Marker

Parameters:

<Reference> 1to 16
Selects markers 1 to 16 as the reference.
FiXed

Selects the fixed reference as the reference.
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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 106

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.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2 ON

Turns on delta marker 2.

Manual operation: See " Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta " on page 105
See " Marker State " on page 106
See " Marker Type " on page 106
See " Select Marker " on page 107

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.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.
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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.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-

ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

Manual operation: See " Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta " on page 105
See "X-value" on page 106

General Marker Settings

CALCulate<n>:MARKEr<mM>:LINK...........ceetrrrrrrrrururnniiiiieieieeeeeeeeeaeeeeserereeeeeesssrssssrannnnnnns 255
CALCulate<n>:DELTamarker<m>:LINK:TRENG.........ccuuueiiiiiiiiiiieeeeeeeitieeeeeeevnree e e eenaees 256
CALCulate<n>:MARKer<m>:LINK:TRENUG........ccietiiiitiiieeeeieiiieieeeeettieeeeeeeenteeeeeseeranaaeeaens 256
CALCulate<n>:MARKEr<m>:PEXCUISION.........uuueeieeeieerieieeeeeeriiieeeeeeeeriaeeeeeeraraeeeeserrannnnns 256
DISPIay[:WINDOWSNS:MINFOLSTATE . v v veeeeeeeseeseeesesseeeseeseseseeeseesesesesseseseseeseseseseeseenses 256
DISPIay[:WINDOWSN>]:MTABIE. .....iieeeeeeee e et e e e e e e e e e eee e e et s e e eee e e e e e e ena e eennaneenen 257

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.

Note that if the CATL.Culate<n>:MARKer<m>:LINK:TRENd is enabled, this command
is automatically also enabled, if necessary.

Suffix:
<m> irrelevant
<n> Window
Parameters:
<State> ON|OFF|1]0
*RST: 0
Example: CALC2:MARK:LINK ON

Manual operation: See "Linked Markers Across Windows" on page 109

User Manual 1177.5891.02 — 03 255



R&S®FPS-K6

Remote Commands for Pulse Measurements

Working with Markers

CALCulate<n>:DELTamarker<m>:LINK:TRENd <State>
CALCulate<n>:MARKer<m>:LINK:TRENd <State>

If enabled, marker M1 in Parameter Trend displays is linked to the pulse selection.
Thus, if you move the marker M1 to a different pulse, the Pulse Selection is set to the
same pulse, and vice versa.

This command requires the markers to be linked across all windows (CALCulate<n>:
MARKer<m>:LINK ON). If the CALCulate<n>:MARKer<m>:LINK:TRENd command
is enabled, the CAT.Culate<n>:MARKer<m>:L,INK command is automatically also
enabled, if necessary.

Suffix:
<n>, <m> irrelevant
Parameters:
<State> ON|OFF|1]|0

*RST: 0
Example: CALC:MARK:LINK ON

CALC:MARK:LINK:TREN ON

Manual operation: See "Link Trend M1 to Selected Pulse" on page 109

CALCulate<n>:MARKer<m>:PEXCursion <Excursion>
This command defines the peak excursion (for all markers in all windows).

The peak excursion sets the requirements for a peak to be detected during a peak
search.

The unit depends on the measurement.

Suffix:
<n> irrelevant
<m> irrelevant

Manual operation: See " Peak Excursion " on page 110

DISPlay[:WINDow<n>]:MINFo[:STATe] <State>

This command turns the marker information in all diagrams on and off.

Suffix:

<n> irrelevant

Parameters:

<State> ON |1
Displays the marker information in the diagrams.
OFF |0
Hides the marker information in the diagrams.
*RST: 1
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8.15.3

8.15.3.1

Working with Markers

Example: DISP:MINF OFF
Hides the marker information.

Manual operation: See " Marker Info " on page 109

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

This command turns the marker table on and off.

Suffix:
<n> irrelevant
Parameters:
<DisplayMode> ON |1
Turns on the marker table.
OFF |0
Turns off the marker table.
AUTO
Turns on the marker table if 3 or more markers are active.
*RST: AUTO
Example: DISP:MTAB ON

Activates the marker table.

Manual operation: See " Marker Table Display " on page 108

Positioning the Marker

This chapter contains remote commands necessary to position the marker on a trace.

o Positioning NOrmMal Markers ........ccocoieiiiiii it e e e e e e e e e e e e e e e e e eeeeeees 257
o Positioning Delta Markers...........oovvieiiiiiiiiiicccreis e e e e e e e e ee e 259

Positioning Normal Markers

The following commands position markers on the trace.

CALCulate<n>MARKer<m=>:MAXIMUMILEFT.....ccciiiiiiiiiieetieeeeeeeee et e e e e e eaaes 257
CALCulate<n>:MARKer<m>:MAXIMUMINEXT.......ccuiiiieiiiiiiiiieeeeeetiee s eeeeeereeeeeeeenraaeeeeees 258
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....ccieiiiiiiieie et e e 258
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHTL..........ccooiiiiiiiiiiieeieieice e 258
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......ccoouiiiiiiii e 258
CALCulate<n>:MARKer<m>:MINIiMUMINEXT ........oouiiiiii et 259
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK].......uuuuuuaaaaaaaae e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeneeaeneas 259
CALCulate<n>:MARKer<m>:MINIMUM:RIGHL..........cooiuuiiiii e 259

CALCulate<n>:MARKer<m>:MAXimum:LEFT

This command moves a marker to the next lower peak.

User Manual 1177.5891.02 — 03 257



R&S®FPS-K6

Remote Commands for Pulse Measurements
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The search includes only measurement values to the left of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Next Peak " on page 111

CALCulate<n>:MARKer<m>:MAXimum:NEXT

This command moves a marker to the next lower peak.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Next Peak " on page 111

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.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Peak Search " on page 111

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.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Next Peak " on page 111

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.
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Working with Markers

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Next Minimum " on page 112

CALCulate<n>:MARKer<m>:MINimum:NEXT

This command moves a marker to the next minimum value.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Next Minimum " on page 112

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.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Minimum " on page 111

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.

Suffix:

<n> Window
<m> Marker

Manual operation: See " Search Next Minimum " on page 112

8.15.3.2 Positioning Delta Markers

The following commands position delta markers on the trace.

CALCulate<n>:DELTamarker<m>:MAXImMUM:LEFT........ooiiimiiiie e 260
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ......ccccciitiiieiieriiiiieeee e eerieee e 260
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........ccietiimmriieieeeiieiiieeeeeevneeeeeeeeranns 260
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHt...........cceeeeriiiriiiieieei e, 260
CALCulate<n>:DELTamarker<m>:MINIiMmum:LEFT..........ccoiiiiiiiii e 261
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CALCulate<n>:DELTamarker<m>:MINIMUM:NEXT ......ccuiiiuiiiiiiiiiiiee e e e e e eanas 261
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccoturiiiiriiiiiie e eeeeeee e e e 261
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL..........oiviiiiiieeeeeeeee e 261

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.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Next Peak " on page 111

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

This command moves a marker to the next higher value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See " Search Next Peak " on page 111

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.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Peak Search " on page 111

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.

Suffix:
<n> Window
<m> Marker
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Manual operation: See " Search Next Peak " on page 111

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.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Next Minimum " on page 112

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

This command moves a marker to the next higher minimum value.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Next Minimum " on page 112

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.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Minimum " on page 111

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.

Suffix:
<n> Window
<m> Marker

Manual operation: See " Search Next Minimum " on page 112
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8.16 Configuring an Analysis Interval and Line (MSRA
mode only)

In MSRA operating mode, only the MSRA Master actually captures data; the MSRA
slave applications define an extract of the captured data for analysis, referred to as the
analysis interval. The analysis line is a common time marker for all MSRA slave
applications.

For the Pulse slave application, the commands to define the analysis interval are the
same as those used to define the actual data acquisition (see Chapter 8.8, "Data
Acquisition”, on page 155. Be sure to select the correct measurement channel before
executing these commands.

Useful commands related to MSRA mode described elsewhere:
® INITiate<n>:REFResh on page 169
® INITiate:SEQuencer:REFResh[:ALL] on page 169

Remote commands exclusive to MSRA slave applications

The following commands are only available for MSRA slave application channels:

CALCuUlate<n>:MSRA:ALINEISHOW. ......uiiiieeiiiiiei ettt e e e ettt e e s e s e e e e e eerae e e e e eerananns 262
CALCUIate<n>:MSRA:ALINE[:VALUE....ccceetuteeeeeieetteeeeeeeeetee e e e e e eetaee e e e e eeeriaeeeeeeestaaeaaeens 262
CALCulate<n>:MSRA:WINDOWSNZ:IVAL. ..ottt e e e e e e 263
[SENSE:IMSRA:CAPTUIE:OF FSEL... et e e e e eans 263

CALCulate<n>:MSRA:ALINe:SHOW

This command defines whether or not the analysis line is displayed in all time-based
windows in all MSRA client applications and the MSRA Master.

Note: even if the analysis line display is off, the indication whether or not the currently
defined line position lies within the analysis interval of the active client application
remains in the window title bars.

Suffix:

<n> irrelevant

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

Manual operation: See " Show Line " on page 121

CALCulate<n>:MSRA:ALINe[:VALue] <Position>

This command defines the position of the analysis line for all time-based windows in all
MSRA client applications and the MSRA Master.
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Suffix:

<n> irrelevant

Parameters:

<Position> Position of the analysis line in seconds. The position must lie

within the measurement time of the MSRA measurement.
Default unit: s

Manual operation: See " Position " on page 121

CALCulate<n>:MSRA:WINDow<n>:IVAL

Returns the current analysis interval for applications in MSRA operating mode.

Suffix:
<n> irrelevant
<n> 1..n
Window
Return values:
<IntStart> Analysis start = Capture offset time

Default unit: s

<IntStop> Analysis end = capture offset + capture time
Default unit: s

[SENSe:]MSRA:CAPTure:OFFSet <Offset>

This setting is only available for client applications in MSRA mode, not for the MSRA
Master. It has a similar effect as the trigger offset in other measurements.

Parameters:

<Offset> This parameter defines the time offset between the capture buf-
fer start and the start of the extracted client application data. The
offset must be a positive value, as the client application can only
analyze data that is contained in the capture buffer.

Range: 0 to <Record length>
*RST: 0
Default unit: S

Manual operation: See " Capture Offset " on page 70

Retrieving Results

The following commands are required to retrieve the calculated pulse parameters.

Note that for each pulse result query you can specify for which pulse(s) you require
results:

® ALL: for all pulses detected in the entire measurement
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Retrieving Results

® 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

e MAX: maximum of the results

® SDEV: standard deviation of the results

To determine how many pulses were considered for statistical evaluation, see
[SENSe: ] PULSe:<ParameterGroup>:<Parameter>:COUNt? on page 271.

e Retrieving and Storing Trace Data.............uuueiiiiiiiiiiiii e 264
e Retrieving Information on Detected PUISES..........ccooooiiiiiiiiiiiiiiic e, 268
e Retrieving Parameter REeSUILS........oooiiii oo 273
o Retrieving Limit RESUIS.........coiiiiiiieieeeeee e 323
e Exporting Trace Results to an ASCII File......c..ooieiiiiiiiiiii e 325
e Exporting Table Results to an ASCI File.......cccvvviiieiiieeie e 327
e Exporting 1/Q Results to an ig-tar File...........uuuuieiieiiii e 329

Retrieving and Storing Trace Data

In order to retrieve the trace results in a remote environment, use the following com-
mand:
TRACe<n>[:DATA]? <Trace>

This command queries the y-values in the selected result display. It is only available for
graphical displays.

For each trace point, the measured or calculated value is returned. For the Magnitude
Capture display, the maximum y-value for each trace point is returned.

The unit depends on the display and on the unit you have currently set.

Suffix:
<n> Window

Query parameters:
<Trace> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES | TRACE6

The trace number whose values are to be returned.

Usage: Query only
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Retrieving Results

Manual operation: See "Magnitude Capture" on page 27
See "Parameter Distribution" on page 28
See "Parameter Spectrum" on page 28
See "Pulse Frequency" on page 31
See "Pulse Magnitude" on page 32
See "Pulse Phase" on page 33
See "Pulse Phase (Wrapped)" on page 33
See "Pulse-Pulse Spectrum" on page 35
See "Result Range Spectrum" on page 36

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.

Suffix:

<n> 1..n

Window

Query parameters:
<Trace> TRACe1 | TRACe2 | TRACe3 | TRACe4 | TRACe5 | TRACe6

The trace number whose values are to be returned.

Return values:
<Data> <char_data>

Example: See Chapter 8.20, "Programming Example: Pulse Measure-
ment", on page 333.

Usage: Query only

TRACe:IQ:DATA

This command initiates a measurement with the current settings and returns the cap-
tured data from I/Q measurements.

This command corresponds to:
INIT:IMM; *WAT; : TRACe:TIQ:DATA:MEMory?
However, the TRACe : IQ: DATA? command is quicker in comparison.

Return values:
<Results> Measured voltage for | and Q component for each sample that
has been captured during the measurement.

Default unit: V
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Example: TRAC:IQ:STAT ON
Enables acquisition of 1/Q data
TRAC:IQ:SET NORM, 10MHz, 32MHz, EXT, POS,0,4096
Measurement configuration:
Sample Rate = 32 MHz
Trigger Source = External
Trigger Slope = Positive
Pretrigger Samples =0
Number of Samples = 4096
FORMat REAL, 32
Selects format of response data
TRAC:IQ:DATA?
Starts measurement and reads results

TRACe:IQ:DATA:MEMory? [<OffsetSamples>,<NoOfSamples>]

This command queries the 1/Q data currently stored in the capture buffer of the
R&S FPS.

By default, the command returns all I/Q data in the memory. You can, however, narrow
down the amount of data that the command returns using the optional parameters.

If no parameters are specified with the command, the entire trace data is retrieved; in
this case, the command returns the same results as TRACe : 10 : DATA. (Note, however,
that the TRAC: I1Q: DATA? command initiates a new measurement before returning the
captured values, rather than returning the existing data in the memory.)

The command returns a comma-separated list of the measured values in floating point
format (comma-separated values = CSV). The number of values returned is 2 * the
number of complex samples.

The total number of complex samples is displayed in the channel bar in manual opera-
tion and can be calculated as:

<SampleRate> * <CaptureTime>

Query parameters:

<OffsetSamples> Selects an offset at which the output of data should start in rela-
tion to the first data. If omitted, all captured samples are output,
starting with the first sample.

Range: 0 to <# of samples> — 1, with <# of samples> being
the maximum number of captured values
*RST: 0
<NoOfSamples> Number of samples you want to query, beginning at the offset

you have defined. If omitted, all captured samples (starting at
offset) are output.

Range: 1 to <# of samples> - <offset samples> with <# of
samples> maximum number of captured values
*RST: <# of samples>
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Return values:
<|QData>

Example:

Usage:

Retrieving Results

Measured value pair (1,Q) for each sample that has been recor-
ded.

The first half of the list contains the | values, the second half the
Q values.

The data format of the individual values depends on FORMat [ :
DATA] on page 325.

Default unit: V

I/ Perform a single 1/Q capture.

INIT; *WAI

/I Determine output format (binary float32)
FORMat REAL, 32

/I Read 1024 1/Q samples starting at sample 2048.
TRAC:IQ:DATA:MEM? 2048,1024

Query only

TRACe:IQ:DATA:RRANge?

This command queries the 1/Q data currently stored in the memory of the R&S FPS for
the defined result range (seeChapter 8.12.2, "Defining the Result Range",

on page 173).

Return values:
<IQData>

Example:

Usage:

Measured value pair (1,Q) for each sample that has been recor-
ded.
The data format depends on FORMat [ : DATA].

Default unit: V

TRAC:IQ:DATA:RRAN?

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.1, "Reference: ASCII File Export Format",

on page 339.

Suffix:
<n>

Parameters:
<Trace>

<FileName>

Example:

Example:
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Number of the trace to be stored
String containing the path and name of the target file.

MMEM: STOR1:TRAC 1, 'C:\TEST.ASC'
Stores trace 1 from window 1 in the file TEST . ASC.

See Chapter 8.20, "Programming Example: Pulse Measure-
ment", on page 333.
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8.17.2

Retrieving Results
Manual operation: See " Export Trace to ASCII File " on page 118
Retrieving Information on Detected Pulses

The following commands return general information on the currently selected or all
detected pulses.

[SENSE:IPULSEICOUNL 2. .. e et e et e e e e e e e e e e e e e en e ean e e e enaenn 269
[SENSe:]PULSe:EMODel:FBPTIME:COUNL?. .. .ottt e 270
[SENSe:]PULSe:EMODEl:FHPLEVEI:COUNI?.....ceeieeeeeeeieieieteeeeeeeae e e e e e e e e e e e aeeeeeeeeeeeeeeees 270
[SENSe:]PULSe:EMODEl:FHPTIMEICOUNL?.....iiiiiii ettt e e e e 270
[SENSe:]PULSe:EMODEl:FLPLEVEI:COUNL?.....cvtuieieeeeetieeieee et eeeeeetee e e e e e eeaae e e e e e eeeanas 270
[SENSe:]IPULSe:EMODEel:FLPTIME:COUNL?....cuiiiii e e 270
[SENSe:]IPULSe:EMODEl:FMPLEVEL:COUNL?... ... e e e 270
[SENSe:]IPULSe:EMODEel:FMPTIME:COUNL?... e e 270
[SENSe:]PULSe:EMODEl:FTPLEVEL:COUNL?. ... ittt e e 270
[SENSe:]PULSe:EMODEl:FTPTIMEICOUNL?....ccceiieeeeeeeeeeeeeieieieeee e e e e e e e e e e e e e e eeeeeeeeeees 270
[SENSe:]PULSe:EMODEel:RBPTIME:COUNL 2. . ccuiiii et 270
[SENSe:]PULSe:EMODEl:RHPLEVEL:COUNL?.......ceviiieeeeeieitee et e e eeeeenae e e eeees 270
[SENSe:]IPULSe:EMODEel:RHPTIME:COUNL?... e e e 270
[SENSe:]IPULSe:EMODEl:RLPLEVEL:COUNL?. ...t e e e 270
[SENSe:]lPULSe:EMODEl:RLPTIME:COUNL?... ...t e e 270
[SENSe:]PULSe:EMODEel:RMPLEVELI:COUNL?....ceiiei et ee 270
[SENSe:]PULSe:EMODEl:RMPTIME:COUNL?....cvviiiieiireaaaaaeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeennennnnnnas 270
[SENSe:]PULSe:EMODEl:RTPLEVEI:COUNL?.....iiiiieiiiiee ettt 270
[SENSe:]PULSe:EMODEl:RTPTIME:COUNL?. ...t eeeeetee et e e eer s 270
[SENSe:]PULSe:FREQUENCY:CRATE:COUNL?.....iiiiiieii ettt e e e et e e ear s 270
[SENSe:]PULSe:FREQuency:DEViation:COUNL?.......cuiiniiiei et 270
[SENSe:]PULSe:FREQuUeNncy:PERROMICOUNL?. ... .cuiieiiieee ettt 270
[SENSe:]PULSe:FREQUENCY:POINECOUNI?. ...t eeees e eeee s s eee s eneeeeeseeeen. 270
[SENSe:]PULSe:FREQuency:PPFRequency:COUNL?. .. ...uieieieieeeeeeeeeeeeeeeeeeeeeeeeeevevssrenananes 270
[SENSe:]PULSe:FREQUeNcY:RERROINICOUNL?.....ciiiiiiiiiiiis ettt 270
[SENSe:]PULSe:PHASE:DEVIation:COUNL?......uueeieieieetiee ettt et e e e e e e e e eeeaaaees 270
[SENSe:]IPULSe:PHASE:PERROMICOUNL?. ...ceii et 270
[SENSe:]PULSEe:PHASE:POINLCOUNL?Z. ...t et e e e e e 270
[SENSe:]PULSe:PHASE:PPPHAasSe:COUNL?.....cuiieiie ettt 270
[SENSe:]PULSe:PHASE:RERROICOUNL?....cceiieiiieeeieieeeeeeeeeeteeee s e e e e e e e e e e e e e aneneeeees 270
[SENSe:]PULSe:POWer:ADROOP:DB:COUNL?......vvtieriiiiiceieieieeeeeeeeeeeeeeeeeeeeeeeeeesesessssannnes 270
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:COUNL?.....cceiiiiiiiieeeeeeetcec et eee e 270
[SENSe:]IPULSEe:POWEr: AMPL:LCOUNL 2. et e e e e 270
[SENSe:]PULSe:POWer:AMPL:Q:COUNL?... oot e e 270
[SENSe:]IPULSe:POWer:AMPLitUde:COUNL?. .. ..eii e e e 270
[SENSe:]PULSE:POWEIrAVG:COUNL?.....ieieti ettt et e e e e e e e e e e e e eneees 270
[SENSe:]PULSE:POWENBASE:COUNI?.....ceieieieieieiinttaeaaaaeieseeeeeeeeaaaaeeeeeeeeeeeeeeennennnnnnnnns 270
[SENSe:]PULSE:POWErMAX:COUNL?...ctuiii et eee et e e e e et e e e e eebe e e e e e e e anne e e e e eeeranas 270
[SENSEe:]PULSE:POWErMINICOUNL?....coitiiieieeeeeeiieeeeeeettee e e e e e eete e e e e e e et e e e e e ee b e e aeeeens 270
[SENSE:]PULSE:POWErON:COUNL?.....ciiiiiiiiceeeeeeeetieeeeeeeettee e e e e eete e e e eeeesteseeseeesaneeaes 270
[SENSe:]PULSe:POWer:OVERShOOt:DB:COUNL?.....cuiiiiie et 270
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]l:COUNL?.....c.uiiiieiiiiiiee e 270
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[SENSe:]PULSE:POWErPAVG:COUNL . ..t e e e e e e 270
[SENSe:]PULSe:POWEr:PMIN:COUNL?. ...ttt e e e e 270
[SENSe:]PULSe:POWEr:POINECOUNL?.....ci ettt e e e e e e e e e enns 270
[SENSe:]PULSE:POWENRPON:COUNL?....cciiiiiieiieaaaaeaeee e e e e eeeeeaeaeaeeeeeeeeeeneneenennnnnnaaanaeens 271
[SENSe:]PULSe:POWer:PPRatio:COUNI?.......iie it i eeeeeetee e eeeeeetis e e e e e eenae e e e e s eernneeee e 271
[SENSe:]PULSe:POWer:RIPPIE:DB:COUNL?.....ciiiiiiitiieeeeeeeeticeeee e et e e e e e e eetee e e e s eeranaeeaes 271
[SENSe:]PULSe:POWer:RIPPIe[:PERCENt:COUNL?.......ccevveeeeeeieeeieeeeeeeeeveeee e e e e e e 271
[SENSe:]PULSE:POWErTOPR:COUNL?....ccuiiiie et e e e e e e e e e e e e e e e e 271
[SENSe:]PULSe:STABIlity: AMPLitude:COUNL?. ...t 271
[SENSe:]PULSe:STABIlity:BURSECOUNL?. .......eoveeeeeeeeeeeeese e seseseseeeeeenen s seeeeeeeeens 271
[SENSE:]PULSE:STABIlity:PHASE:COUN?. ...veeeeeeeeeeeeeeeeeeeeeeeseseeeseesesesesesesesesesesesesesenes 271
[SENSe:]PULSe:STABIlity:PIBUrSt:COUNL?......cciiiriiieeeeeiiice ettt eeeeee e e e e eeeees 271
[SENSe:]PULSe:STABIlity: TOTal:COUNL?..... ettt e e e e eeaae 271
[SENSe:]PULSe:TIMING:DCYCIE:COUNL?. ...ttt e e e 271
[SENSe:]PULSe:TIMING:DRATIO:COUNL?. ...ttt ettt e e e e e e 271
[SENSe:]PULSE:TIMING:FALL:COUNIL?.....iieieiie ettt e e e e e e e e e e 271
[SENSe:]PULSE:TIMING:OFF:COUNL?....ciiiieiieeeee ettt s e e e e e e e e e e e e e e eaeeeeeeennnnees 271
[SENSe:]PULSE:TIMING:PRF:COUNL?....cciiiiiiieieeeieeeeeeeeeeeevev et aese e e e e e e e eaeaeeeeeeeeeeeeneens 271
[SENSe:]PULSE:TIMING:PRIECOUNL?...covtiieieeeeietee e eee et et e e e e e eebe e e e e seeaaee e e e e eeeanas 271
[SENSe:]PULSe:TIMING:PWIDth:COUNL?. ....eeee ettt et e e e 271
[SENSe:]PULSe:TIMING:RISE:COUNTL?.... ..ttt ettt et e e e e e 271
[SENSe:]PULSe:TIMING:SETTING:COUNL?. ..t 271
[SENSe:JPULSE: TIMING: TSTAMP:COUNE?. ...eceeeeeeeeseeeesee e seeees e eeeseeneseeseese s ee e eeeens 271
[SENSe:]PULSe:TSIDelobe:AMPOWEr:COUNL?.......cceeveieeeeeieeeiieieieeee e e e e e e e e e e e e e eeeeeeeees 271
[SENSe:]PULSe:TSIDelobe:CRATIO:COUNL?....ccvuiei e et e eeetee e e eeete e e e e e eenae e e e eeeena 271
[SENSe:]PULSe:TSIDelobe:IMPOWE:COUNL?.......ccuviiieeeiieiieeeeeeeeetee e eeeeeeree e e e e eesn s eeaeens 271
[SENSe:]PULSe:TSIDelobe:ISLEVEI:COUNL?.....ccceeeeetie ettt et e e eeeeee s e e e eeraae e 271
[SENSe:]PULSe:TSIDelobe:MFRequency:COUNL?......ccieiiiieieieeeeeeeeeeeeeeeeeeeeeee e 271
[SENSe:]PULSe:TSIDelobe:MPHase:COUNL?......c.iieiiiiieee ettt 271
[SENSe:]PULSe:TSIDelobe:MWIDth:COUNL?.....cceeeeeieeeeeeeeeeeceeeeeeee e e e e e ee e 271
[SENSe:]PULSe:TSIDelobe:PCORrelation:COUNL?..........ccceeviiiieeeeeerereiirieeeee e e e 271
[SENSe:]PULSe:TSIDelobe:PSLEVEI:COUNL?......cieeeeeeteeeeeeeeteee e eeee e e e eeaaa s 271
[SENSe:]PULSe:TSIDelobe:SDELaY:COUNL?....uuuuuuieieieieieeeeeeeeeeeeeeeeeeeeeeeeesen e 271
[SENSe:]PULSe:<ParameterGroup>:<Parameter>:COUNLI?............cccoeeieeeimirreeeeeeieniieeeeaes 271
[T = N ST | | T | 272
[SENSE:IPULSEINUMBEI? ... ettt ettt ettt ettt e e s e e e et e e ee e e e ea e e e e aean e 272
TRACEIQ:TPISAMPIE?...ceeeeeeeeeeieeeeieieiee e ss e e s e e e e e e e e eeaeaeteeeeeeeeeeeaeeensnsnnnnnaaaaaaeaeaaeaeaaaaes 272

[SENSe:]PULSe:COUNt? <QueryRange>

Queries the number of detected pulses in the current capture buffer or the entire mea-
surement.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
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Retrieving Results

Example: PULS:COUN?
Usage: Query only

Manual operation: See "Pulse Resulis" on page 34

[SENSe:]PULSe:EMODel:FBPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RHPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:AMPL:I:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:AMPL:Q:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:AVG:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:BASE:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:MAX:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:MIN:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:ON:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:POINt:COUNt? <QueryRange>
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[SENSe:]PULSe:POWer:PON:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:TOP:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:AMPLitude:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:BURSt:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:PHASe:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:PIBurst:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:TOTal:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:SETTIling:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:AMPower:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:CRATio:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:IMPower:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:ISLevel:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:MFRequency:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:MPHase:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:MWIDth:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:PCORrelation:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:PSLevel:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:SDELay:COUNt? <QueryRange>
[SENSe:]PULSe:<ParameterGroup>:<Parameter>:COUNt? <QueryRange>

Returns the number of pulses considered for statistical evaluation of the specified
result.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL

All detected pulses in the entire measurement.
Return values:
<Result> integer

Number of pulses
Example: PULS:POW:ADR:DB:COUN? CURR

Returns the number of pulses used to determine the statistical
values for amplitude droop in dB in the current capture buffer.

Usage: Query only
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Manual operation: See "Pulse Statistics" on page 36

[SENSe:]PULSe:ID? <QueryRange>

Queries the ids of the detected pulses, i.e the unique index within the entire measure-
ment (as opposed to [SENSe: ] PULSe:NUMBer?).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:NUMBer? <QueryRange>

Queries the detected pulse numbers, i.e. the index within the capture buffer (as
opposed to [SENSe: ] PULSe:ID?).

Query parameters:
<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

TRACe:IQ:TPISample?

This command queries the time offset between the sample start and the trigger event
(trigger point in sample = TPIS). Since the R&S FPS usually samples with a much
higher sample rate than the specific application actually requires, the trigger point
determined internally is much more precise than the one determined from the (down-
sampled) data in the application. Thus, the TPIS indicates the offset between the sam-
ple start and the actual trigger event.

4 |

|

|

|

——TPIS —»1

I

sample trigger
start event
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8.17.3

8.17.3.1

Retrieving Results

This value can only be determined in triggered measurements using external or
IFPower triggers, otherwise the value is 0.

Return values:
<TPIS> numeric value

Default unit: s

Example: TRAC:IQ:TPIS?
Result for a sample rate of 1 MHz: between 0 and 1/1 MHz, i.e.
between 0 and 1 ps (the duration of 1 sample).

Usage: Query only

Manual operation: See "Timestamp" on page 14
See " Trigger Offset " on page 69

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 16.

To determine how many pulses were considered for statistical evaluation, see
[SENSe: ] PULSe:<ParameterGroup>:<Parameter>:COUNt? on page 271.

e Retrieving Power / Amplitude Parameters........ccccceeeeiiiiiiiiiiieeeeee e 273
e Retrieving TimiNg Parameters.........ccciiiiiiiii i 291
e Retrieving Frequency Parameters........ .o 299
e Retrieving Phase Parameters........ ..ot 305
e Retrieving Envelope Model Parameters...........ccocviiiiiiiiiiiiiiieieeeee, 309

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 16.

[SENSe:]IPULSE:POWErADROOP:DB?. . ettt e e e e e eas 275
[SENSe:]PULSe:POWer:ADROOP:DB:AVERAGE?.....ccuuuieieeeeiiieieeeeeeanee s e e e eeetae e e e e eennee s 276
[SENSe:]IPULSe:POWer:ADROOP:DB:MAXIMUM ... it e e et e ee e e e e e eaas 276
[SENSe:]PULSe:POWer:ADROOP:DB:MINIMUM?....oeeeeeieeeeeeeeeeeeeeeeeeeeeee e 276
[SENSe:]PULSe:POWer:ADROOP:DB:SDEVIAtION?....c.cccceeeeeeeeeeeeeeeeeeeeeeveriree e e 276
[SENSe:]PULSe:POWer:ADROOP[:PERCEN]Z...uuciiiiiiiiiieeeeeeetiieeeeeeeetee s e e e e et eeeeean s 276
[SENSe:]PULSe:POWer:ADROOP[:PERCEN:AVERAGE?.....uceeeeieerieieeeeeeiieeeeeeeeeiee e eeeeeaens 276
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt:MAXIMUM?.....uuieeeieiiiieeeeeeeerieeeeeeeeerieeeeeaeens 276
[SENSe:]PULSe:POWer:ADRoop[:PERCeNt]:MINIiMUM?.......cccuvieiiii e 277
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:SDEVIation?..........ceevveeeeeeeeeieieeeeeeeeeeeeeeen 277
[SENSE:]PULSE:POWErAMPLItUAE?... i iiieeieiee e eee et e ettt e ettt e e e e et e e e eeeb e e e eees 277
[SENSe:]PULSe:POWer:AMPLItUAE:AVERAGE?......ieiieiiieee et e ettt e e eeannnns 277
[SENSe:]PULSe:POWer:AMPLItUde:MAXIMUM?...uuuieieiiiiieeeeeeetee e e e e e eetteeeeeeeeeraeeeeeeeennas 277
[SENSe:]IPULSe:POWer:AMPLIitude:MINIMUM?.. e e e 277
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[SENSe:]IPULSe:POWer:AMPLIitude:SDEVIation?.......iiuiiiiiic it eas 277
[SENSe:]PULSEe:POWEr AMPLITUAE:I?...c.eee ettt 278
[SENSe:]PULSe:POWer:AMPLItUAE::AVERAQGE? ... ettt 278
[SENSe:]PULSe:POWer:AMPLitude: l:MAXIMUM?.....coceeieieeeeieiiieieeee s e e e e e e e e e e eaeeeeeeeeeeees 278
[SENSe:]PULSe:POWer:AMPLIitude: EMINIMUM?.......coovuieieeieeiiiee et eeeeaaees 278
[SENSe:]PULSe:POWer:AMPLIitude::SDEVIatioN?........ccvvueieeeeiiiiieieeeeeerieeeeeeeeereeeeeeeeenns 278
[SENSe:]PULSE:POWEr AMPLItUAE Q7. .cceeeteieeeeeeieieeeeee ettt e e e e eeeatee s e e s eeta s e e aeeeannneeaaeees 278
[SENSe:]PULSe:POWer:AMPLitude:Q:AVERAGE?.....ccuiiiieee ittt 279
[SENSe:]PULSe:POWer:AMPLIitude:Q:MAXIMUM?....oeeeieeeeeeeeeeeeeee e e e e e e e e 279
[SENSe:]PULSe:POWer:AMPLitude:Q:MINIMUM?.....coiiiieieeee e e 279
[SENSe:]PULSe:POWer:AMPLIitude:Q:SDEVIAtioN?.......ceieieieeieeeeeeeeeeeeeeeeeeeeeeeversssssnsnnnnnnns 279
[SENSE:JPULSE:POWEIAVG?.....ceetiiieeeeeeeiieeeeeeeeeteeeeeeeeatea e e e s eeaataaeaesestanaeeeesessansaasenes 279
[SENSe:]PULSE:POWENAVG:AVERAJE?.....cccieeeeeee ettt s se e e e e e e aeaaaaaaaaeeeeeneens 279
[SENSe:]IPULSe:POWEr:AVG:MAXIMUM? ... ittt e et e e e e e e e e e e eaeans 279
[SENSe:]PULSe:POWEr:AVG:MINIMUM 2. ..o e et e e e e e e e e e e e e e e e eaneen 280
[SENSe:]PULSe:POWeEr:AVG:SDEVIAtiON?. . ettt e e 280
[SENSE:|PULSEIPOWENBASE?.....ccce et eieeeeeeeeeeetetteieeeaaasae s e e e s e eeaaaaeaaaeeeeeeeeeeeenennsnsnnnnnnnn 280
[SENSe:]PULSE:POWErBASE:AVERAQJE?...ccctuceiieiieiiieeeeeeettee e e e e e eeaaee e e e eet e e e e e eena s 280
[SENSe:]PULSE:POWErBASE:MAXIMUM?...cccvtuiiieeeeeieiieeeeeeetiieeeeeeeerineeeeeeeannseeeeeesnnanns 280
[SENSe:]PULSE:POWer:BASE:MINIMUM?.....ccvvtiiieeeiiiiiieeeeeeeeteeeeeeeetaeeeeeeeeraeeeeeeeeannanns 280
[SENSe:]IPULSe:POWer:BASE:SDEVIatioN?....c.ciuiiiiiieiiiie et 280
[SENSE:IPULSEIPOWEIIMAX ...ttt e et e et e e et e e e e e s e e a e e e e e enean 281
[SENSe:]PULSe:POWErMAX:AVERGQGE?. ...ttt ettt ettt e e 281
[SENSe:]PULSe:POWErMAX:MAXIMUM?....ceieeeeieeeeeeeeeieieeintnseaaaaaeeeeeseaeaaaaaeeeeeseeeennnnnes 281
[SENSe:]PULSE:POWEr:MAX:MINIMUM?.....cciiiiieee e et eeeeettee e e e e eeae e e e e e eetaneeeeeeeeraae s 281
[SENSe:]PULSE:POWErMAX:SDEVIAtON?....cvuvuieieeieeiieieeeeeetiieeeeeeentieeeeeeeraneeeeeeeerannnns 281
[SENSE:JPULSE:POWEIMIN?.....covttieieeeieetttieeeeeteeteeeeeeeeetaeeeeeeeesaaaaeeeseestnaeseesessnasaaeeens 281
[SENSe:]PULSEe:POWErMIN:AVERAGE?. .. ettt ettt et e e e e e e 282
[SENSe:]PULSe:POWeEr:-MIN:MAXIMUM?. ...ttt e et e e e e e e 282
[SENSe:]PULSe:POWErMIN:MINIMUM?...eeeiiiiiiieeaaaaaaeee e e e e eeeeaeeeeeeeeeeeeeeeeeeennennnnnnaaaaeens 282
[SENSe:]PULSE:POWErMIN:SDEVIAtON?....cuvuruririiiieieieieeeeeeeeeeeeeeseeeeeeeeesersrrnrnnnnnnnnnnnn 282
[SENSE:JPULSE:IPOWEION?. ... ieiiiiieieeeeettiieeeeeettteeeeeeeetataaeeeessatasaesessnnaeseesessnnnsaneeees 282
[SENSe:]PULSE:POWENON:AVERAQGE?. . .uuuuuiieieieieieeeeeeeeeeeeeeeeeeeeeaasesternnnnannanee e e e e e eaaaaas 283
[SENSe:]IPULSE:POWEr:ON:MAXIMUM 2. ..t e et e e e e e e e e e e eaeeas 283
[SENSe:]IPULSe:POWeEr:ON:MINIMUM 2. ...t e et e e e e e e e e e e e ean e 283
[SENSe:]PULSe:POWEr:ON:SDEVIAtioN?.....icuiieiiieieeei et e et e e e e e e e e 283
[SENSe:]PULSe:POWeEr:OVERShOOtDB?.....ccceeeieeeeeeeeeeeieeieieieeeess e e e e e e e e e e e e e e eeeeeeeeennees 283
[SENSe:]PULSe:POWer:OVERShOOt:DB:AVERAGE?........cceeeeeeeeeeeeeeeeeeererireeee e 283
[SENSe:]PULSe:POWer:OVERShoot:DB:MAXIMUM?.....ccvuiieeeieeiiieeeeeeeereeeeeeeeeraeeeeeeeeenns 283
[SENSe:]PULSe:POWer:OVERShOOt:DB:MINIMUM?......cccieiiiiieeeeeiiiiieeeeeeeeiieeeeeeeeereeeeeeens 283
[SENSe:]PULSe:POWer:OVERshoot:DB:SDEVIation?......cccoieuiiiiiiiiiiiicccecec e 283
[SENSe:]PULSe:POWer:OVERShOO:PERCEN?. ... . eeeeeeeeeeeeeesereeseseseeeeseseseesesesesseseseseees 284
[SENSe:]PULSe:POWer:OVERShoot[:PERCEN:AVERAGE?. .. . uuaaeaeieeeeeeeeeeeeeeeeeeeeeeeeaeeeens 284
[SENSe:]PULSe:POWer:OVERshoot[:PERCENt:MAXIMUM?.....uurueeeaaaieieeeeeeeeeeaeeeeeeeeeeeees 284
[SENSe:]PULSe:POWer:OVERshoot[:PERCeNt]:MINIMUM?.......coceeeireieieiiriiiaereeneeeeeeeeens 284
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEVIation?.......cccoeeeeeereieeeeeeeinreeeeesennnnn 284
[SENSE:IPULSE:POWEPAV G ... ettt s e et s e e e e aaas 285
[SENSe:]PULSe:POWer:PAVG:AVERAGE?. . ...ttt e 285
[SENSe:]PULSe:POWer:PAVG:MAXIMUM?...cuniieeieeee ettt e e e et e e eee e e eeas 285
[SENSe:]PULSe:POWEr:PAVG:MINIMUM?....ceiiiieiiiieinieiaeaaaaaeaeeeeeeeeeaaaaeaeeeeeeeeeaeenennennnnns 285

User Manual 1177.5891.02 — 03 274



R&S®FPS-K6 Remote Commands for Pulse Measurements

Retrieving Results

[SENSe:]PULSe:POWer:PAVG:SDEVIAtioN?. ... ettt e e 285
[SENSE:IPULSE:POWEIPMINT.... .ttt e e e e e e e e e e e e e e eeas 285
[SENSe:]PULSE:POWErPMIN:AVERAQGE?....cceieiieteeeieeeee et et e et e e e e e e e e e e e e e e e 286
[SENSe:]PULSe:POWEr:PMIN:MAXIMUM?....cevrieieieennnnnaaaaaaaeeeeeeeaeeeeeseeeseeeeeeeensnnnnsnnnnnnnnns 286
[SENSe:]PULSE:POWEr:PMIN:MINIMUM?...cvtuieeeeeietiiieeeeeeettteeeeeseetaseeeeeesnneseesessnansenaeens 286
[SENSe:]PULSE:POWEr:PMIN:SDEVIGtON?...cuuuiiiieieeiieeieeeeeetieeeeeeeeetee e e e e eeraaeeeeeseeranns 286
[SENSE:IPULSE:POWEPOINTL?. ...ttt e et e e e e e e eaas 286
[SENSe:]PULSe:POWer:POINEAVERAGE?. ...c.u ettt 286
[SENSe:]PULSe:POWer:POINEMAXIMUM?...ceeeieeeee ettt et e e e e e 286
[SENSe:]PULSe:POWer:POINEMINIMUM?...cceiiiiiiiiiiiiaeeaaaeae e e e e e eeeeaeeeeeeeeeeeeeeeeenennnnnnnnas 287
[SENSe:]PULSe:POWEr:POINtESDEVIAtION?......cccieeeeeeeeereriretiiiieeaaeaeieseeeeeeeaeseseeseeeeeeeens 287
[SENSE:JPULSE:POWEIPON?...cottieieeieeete i e e eeeetee e e e et eetee e e e e e e eabe e e e e s eetaaaeeaeseetannaeeeseenes 287
[SENSe:]PULSe:POWErPON:AVERAGE?......cceeeeieeeieiiiiiiiiiieeieseeeeaaaaaaeeeeeeeeeeeessssennnnananas 287
[SENSe:]PULSe:POWeEr:PON:MAXIMUM?. ..t e st e e e e et e e ee e e e e 287
[SENSe:]IPULSe:POWeEr:PON:MINIMUM?... it e e e e e e e e e e e 287
[SENSe:]PULSe:POWeEr:PON:SDEVIAtioN?.....ccuiieiiiiieeieeee ettt ee e e e e e 287
[SENSE:]PULSE:POWEPPRAIO?.....ciiieeeeeeeeeeeeeeeeeieieietieesesse s s s e e e e e e e e aeeaeeeeeeeeeeneenenennnnan 288
[SENSe:]PULSe:POWer:PPRatiO:AVERAQE?....uuu e i e eiieiieieeeeeetice e e e e eettiee e e e e e et e e e e e ee s 288
[SENSe:]PULSe:POWer:PPRatio:MAXIMUM?....uvuiiieiieiiiiieeeeeeeticeeeeeeeereeeeeeeentaaeeeeeeennanns 288
[SENSe:]PULSe:POWer:PPRatio:MINIMUM?.......ccuuiieeiiiiiiieeeeeeeeetieeeeeeeeeeee e e e eevaeeeeeeeeees 288
[SENSe:]IPULSe:POWer:PPRatio:SDEVIation?.......ccuiiiiiiiiceeee ettt e et e e 288
[SENSe:]PULSE:POWErRIPPIE:IDB?....cu ettt et e e e e e e eaas 288
[SENSe:]PULSe:POWer:RIPPIE:DB:AVERAGE?.....cuuieeieeeieeeee ettt et e e e e eeas 289
[SENSe:]PULSe:POWer:RIPPIE:DBIMAXIMUM?....tutueueaaaaaeeeeeeeeeaeeeeeereeeeeeeeeaeeennnsnnnnnnnnns 289
[SENSe:]PULSe:POWer:RIPPIe:DB:MINIMUM?.....ccuvuiiieeieiiiiieeeeeeeeeteseeeeeernneeeeeeeeeraaeeaeees 289
[SENSe:]PULSe:POWer:RIPPIe:DB:SDEVIAtioN?....cuuucieeeiiiiiieeeeeeeeiteeeeeeeetieeeeeeeesnneeaeeeens 289
[SENSe:]PULSE:POWEr:RIPPIE[:PERCEN]?....ccieeetiieeeeeeeiiieeeeeeeeteeeeeeeveteeeeeseeraeeeaeeeens 289
[SENSe:]PULSe:POWer:RIPPIe[:PERCEeNt]:AVERAQE?......cuiiiieieeei et 290
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:MAXIMUM?.....coiiiiiiiaiiie e 290
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:MINIMUM?.......cceeiieieiieeeeeeeeeieieee e 290
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:SDEVIation?..........cceeeeeeeieeeeeeeeevererririrenennnns 290
[SENSE:JPULSE:POWEITOP?. .. ccittiiieeeeeettieeieeeeeettaeeeeeeeataeeeseesstaaaeeesersnnaeeeeresnnnnsansenes 290
[SENSe:]PULSE:POWENRTOP:AVERAJE?.....ccieeeeeeeeeeeeeeeeeetettetetiese s s se e e e e e e e e aaaaaaeeeeeeeeenns 290
[SENSe:]IPULSe:POWeEr:TOPR:MAXIMUM?. . it et e et e et et e e e e e e e e e e eaeens 290
[SENSe:]IPULSEe:POWErTOPR:MINIMUM 2. .. et e e e e e e e e e e e e e e e e e enneenaen 290
[SENSe:]PULSe:POWeEr:TOP:SDEVIAtiON?....cu ittt e e 290

[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.
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Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Droop" on page 18

[SENSe:]PULSe:POWer:ADRoop:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:SDEViation? <QueryRange>

Returns the statistical value for the amplitude droop in dB over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:ADRoop[:PERCent]? <QueryRange>
Returns the amplitude droop in percent for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Droop" on page 18

[SENSe:]PULSe:POWer:ADRoop[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:ADRoop[:PERCent]:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:SDEViation? <QueryRange>

Returns the statistical value for the amplitude droop in percent over the specified pul-
ses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:AMPLitude? <QueryRange>
Returns the pulse amplitude for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse Amplitude" on page 17

[SENSe:]PULSe:POWer:AMPLitude:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:SDEViation? <QueryRange>

Returns the statistical value for the pulse amplitude over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
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Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:AMPLitude:1? <QueryRange>
Returns the in-phase amplitude for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "In-Phase Amplitude/Quadrature Amplitude" on page 17
See "Pulse | and Q" on page 31

[SENSe:]PULSe:POWer:AMPLitude:l:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:I:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:l:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:l:SDEViation? <QueryRange>

Returns the statistical value for the in-phase amplitude over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:AMPLitude:Q? <QueryRange>
Returns the quadrature amplitude for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "In-Phase Amplitude/Quadrature Amplitude" on page 17
See "Pulse | and Q" on page 31

[SENSe:]PULSe:POWer:AMPLitude:Q:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:Q:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:Q:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:Q:SDEViation? <QueryRange>

Returns the statistical value for the quadrature amplitude over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:AVG? <QueryRange>

Returns the average transmission power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Average Tx Power" on page 17

[SENSe:]PULSe:POWer:AVG:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AVG:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:AVG:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AVG:SDEViation? <QueryRange>

Returns the statistical value for the average transmission power over the specified pul-
ses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:BASE? <QueryRange>
Returns the base power for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Base Power" on page 16

[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.

User Manual 1177.5891.02 — 03 280



R&S®FPS-K6

Remote Commands for Pulse Measurements

Retrieving Results

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:MAX? <QueryRange>

Returns the maximum transmission power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Peak Power" on page 18

[SENSe:]PULSe:POWer:MAX:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:MAX:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:MAX:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:MAX:SDEViation? <QueryRange>

Returns the statistical value for the maximum transmission power over the specified
pulses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:MIN? <QueryRange>
Returns the minimum transmission power for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL
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SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Minimum Power" on page 17

[SENSe:]PULSe:POWer:MIN:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:MIN:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:MIN:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:MIN:SDEViation? <QueryRange>

Returns the statistical value for the minimum transmission power over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:ON? <QueryRange>

Returns the average ON power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only
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Manual operation: See "Average ON Power" on page 17

[SENSe:]PULSe:POWer:ON:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ON:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:ON:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:ON:SDEViation? <QueryRange>

Returns the statistical value for the average ON power over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:OVERshoot:DB? <QueryRange>
Returns the overshoot in dB for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Overshoot" on page 19

[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
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:OVERshoot[:PERCent]? <QueryRange>
Returns the overshoot in percent for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Overshoot" on page 19

[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEViation? <QueryRange>

Returns the statistical value for the overshoot in percent over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only
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[SENSe:]PULSe:POWer:PAVG? <QueryRange>

Returns the Peak-to-Average Tx Power Ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Peak-to-Average Tx Power Ratio" on page 18

[SENSe:]PULSe:POWer:PAVG:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:SDEViation? <QueryRange>

Returns the statistical value for the Peak-to-Average Tx Power Ratio over the specified
pulses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:PMIN? <QueryRange>

Returns the Peak-to-Min Power Ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Peak-to-Min Power Ratio" on page 18

[SENSe:]PULSe:POWer:PMIN:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:SDEViation? <QueryRange>

Returns the statistical value for the Peak-to-Min Power Ratio over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:POINt? <QueryRange>

Returns the power in the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Power (at Point)" on page 19

[SENSe:]PULSe:POWer:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:POINt:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:POINt:SDEViation? <QueryRange>

Returns the statistical value for the power in the measurement point over the specified
pulses.

Query parameters:
<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:PON? <QueryRange>
Returns the Peak-to-Avg ON Power Ratio for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Peak-to-Avg ON Power Ratio" on page 18

[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.
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Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:PPRatio? <QueryRange>

Returns the Pulse-to-Pulse Power Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse-to-Pulse Power Ratio" on page 19

[SENSe:]PULSe:POWer:PPRatio:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-to-Pulse Power Difference over the specified
pulses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:RIPPle:DB? <QueryRange>
Returns the ripple in dB for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL
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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 19

[SENSe:]PULSe:POWer:RIPPle:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:SDEViation? <QueryRange>

Returns the statistical value for the ripple in dB over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:RIPPle[:PERCent]? <QueryRange>
Returns the ripple in percent for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Ripple" on page 19
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[SENSe:]PULSe:POWer:RIPPle[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPIle[:PERCent]:SDEViation? <QueryRange>

Returns the statistical value for the ripple in percent over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:TOP? <QueryRange>
Returns the Top power for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Top Power" on page 16

[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.
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Return values:
<Result> <char_data>

Usage: Query only

Retrieving Timing Parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see Chapter 3.1.1, "Timing Parameters",
on page 13.

[SENSE:JPULSE:TIMINGIDCY CIE?...uciieeetiieieeieeetiee e e e e eette e e e e e e etaae s e e s eeabaaeeeesesatanaeeeseesnes 292
[SENSe:]PULSE:TIMING:DCYCIE:AVERAGE ... . eeieeeiiieeeeeiettieieeeeeettteseeeeeetaaeeeeeeestanaeeaaees 292
[SENSe:]PULSe:TIMINg:DCYCIe:MAXIMUM?......coeeieeieieiiiiniiniiiaeaeseseeeeeaeaasaseeeeeeseesesssnnne 292
[SENSe:]PULSe:TIMINg:DCYCIe:MINIMUM?. ...ttt e e e e enaas 292
[SENSe:]PULSe:TIMINg:DCYCIe:SDEVIation?. ... cuuiieieeieeee ettt 292
[SENSE:IPULSE:TIMING:DRATIO 2. . ettt ettt ettt e et e e e e e eee e e e e e e e e s e e e eaaeeen 293
[SENSe:]PULSe:TIMINg:DRATIO:AVERAGE?.....ceeeieeeeeeeeeeeeeeteieietteaesse e e s e e e e e aeaaaaaeaeeeeeeees 293
[SENSe:]PULSe:TIMING:DRATIO:MAXIMUM?. .evtuiieieeeeiiieeeeeeeetiieeeeeeeatiaeeeeeesntaeeeeseernnnnnns 293
[SENSe:]PULSe:TIMINg:DRATIO:MINIMUM?. ...uciiieieeiieieeeeeeeeeeeeeeeeeete e e e e e e e e e e e 293
[SENSe:]PULSe:TIMINg:DRATIO:SDEVIAtON?....uuciieieieeeeeeeeeeeeeeeeeeeeeeeeeeee e e 293
[SENSE:IPULSE:TIMING:FALL?. ..ttt et e e et e e e e e e e e e eea e 293
[SENSE:JPULSE: TIMING:FALLIAVERAGE?. ... eeeeseeeeseeseeeseeeseeeseeeesees s eeneseenseesesean. 294
[SENSe:]PULSE:TIMING:FALLIMAXIMUM?.. . ueeaaeieieeeeeeeeeeeeeeeeeeeeeeeeeeeetesnnnesessaneeeeeeeeeeas 294
[SENSe:]PULSEe:TIMING:FALLIMINIMUM?...ccvvririrriririiiieaaieieseeeeeeeeeeeesesereeeeeeessssrssrasnnnnnnns 294
[SENSe:]PULSE:TIMING:FALL:SDEVIAtION?.....iiiiieiieeeeeeeeeieeeeeeeeetee e e e e eetee e e e e eeab e e e e eeeenn 294
[SENSE:IPULSE:TIMING:OF 2. .ttt e e e et e e e e e e e e eaaas 294
[SENSe:]PULSe:TIMING:OFF:AVERAQGE?. ... .ottt ettt et e e e 294
[SENSe:]PULSe:TIMING:OFF:MAXIMUM? ...ttt e e e e e e e 294
[SENSe:]PULSe:TIMING:OFF:MINIMUM . ..etieeieeee ettt e e e e e e e e 295
[SENSe:]PULSe:TIMING:OFF:SDEVIAtiON?....cieieeeeeeeeeeeeeeeeieieeseesese e e e e e e e e e e e aeaeeeeeeneneees 295
[SENSE:IPULSE: TIMINGI PRI 2. ...t iiiicee ettt e e ettt e e e e e etaee s e e e e e et eeeeeeeabaeeaeeesranaaaaees 295
[SENSe:]PULSE:TIMING:PRF:AVERAQGE .. .. ieeiiiiiiiieeeeeeetee e eeeeeetee e e e e eeete e e e e e eeaaaeseeeeenranns 295
[SENSe:]PULSe:TIMING:PRF:IMAXIMUM?...ccoviiieiiriutntiaiaaeseseeeeeasaasassesereeeeeesssssssnsnnnnnnnnns 295
[SENSe:]PULSe:TIMING:PRE:MINIMUM?. ...eeeeee ettt e e e e e e e e 295
[SENSe:]PULSe:TIMING:PRFE:SDEVI@tion?.....cuiieieiiei ettt eas 295
[SENSE:IPULSE:TIMING:PRI?. ..o eeeeeeeeeeeeseeseseeseeeeseesesees s ee et eseeseseseeseneseeeans 296
[SENSe:]PULSE:TIMING:PRIAAVERAGE?......ceeieieeeiieinieineaaaaaaeaeseeessasaaaaaaeseseeeeeeeansenennnnnnnn 296
[SENSe:]PULSE:TIMING:PRIEMAXIMUM?...ceeitiiieeeeeetieeeeeeeetieeeeeeeeenteseeeeeetnneeeeseentnneaaeees 296
[SENSe:]PULSe:TIMING:PREMINIMUM?....ccciiiieeeeeeee et se s e e e e e e e aaeeeeeeeeeeeeeneens 296
[SENSe:]PULSe:TIMING:PRISSDEVIAtION?.....ccccieeeieeeeeeeeeeeeetetitceeeee e e e e e e e e e e e e e e e e eeeeeeeeeees 296
[SENSe:]PULSE:TIMING:PWIDLN?.....eeeee ettt ettt e e e e e e e e e 296
[SENSe:JPULSE: TIMING:PWIDh:AVERAGE?........veeeeeeereeeeseeseseeesseseseesessesesneseeseseeneneenenes 297
[SENSe:]PULSe:TIMINg:PWIDth:MAXIMUM?....uuetereeaaaaaeeeeeeeeeeeeeeeesereeeeeeeeneenensnsnnnnnnnns 297
[SENSe:]PULSe:TIMINg:PWIDth:MINIMUM?.....cceeeiieeeiieieriiiiiieeaeeeeieseeeeeeeeeeesesesrereeessssnes 297
[SENSe:]PULSe:TIMINg:PWIDth:SDEVIAtioN?.....cccceiiieeeeeeeeicee et eee e e e eera e 297
[SENSe:IPULSE:TIMING:RISE?. ...ttt ettt e e e et e e e e e e 297
[SENSe:]PULSe:TIMING:RISE:AVERAGE?. .. ..ttt e e 298
[SENSe:]PULSe:TIMING:RISE:MAXIMUM?. ... ettt et e e e e e e e 298
[SENSe:]PULSe:TIMING:RISE:MINIMUM?....uiiieiiiie et ee e e e e e e e 298
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[SENSe:]PULSe:TIMING:RISE:SDEVIAtioN?.....uiieeee ettt et 298
[SENSe:IPULSE: TIMING:SETTING 2. ceeeieee ettt e e e e e e e e e e e e e ees 298
[SENSe:]PULSe:TIMINg:SETTING:AVERAGE?....cceiieieeiiiitiiaaaaaaaae e e e e eeeaeeeeeeeeeeeeeeeeeeenennnnas 298
[SENSe:]PULSe:TIMIng:SETTING:MAXIMUM?...cciiieieeeieieieieeieinieseseseae e e e e e s eaaeeeeeeeeeeeenenes 298
[SENSe:]PULSe: TIMING:SETTHNG:MINIMUM?.cevvueieeeieeiieeeee ettt eeeeeete e e e e e e eabee e e e e eeraaans 298
[SENSe:]PULSe:TIMING:SETTING:SDEVIAtION?.ccvuueieeeeiiiiieeeeeeetteieeeee et eeeeeeeeaie e e e e eeeaan 298
[SENSE:IPULSE: TIMING: TSTAMP?. e eeeeeeeeseeeeseseesessesesseseesesesseseseseseseaseseesesenseseaseseeses 299
[SENSe:]PULSe:TIMING:TSTampP:AVERAGE?....cceeeiieieeeeeeiiiee e e e e eeeiee e e e eeaeae e e e e s eeaneeeeeeeees 299
[SENSe:]PULSe:TIMINg:TSTamp:MAXIMUM ... ceeeeiiiieieeeeeiiie e e eeeeeie s e e e eeeannaeeeeesennnaeeaeens 299
[SENSe:]PULSe:TIMIng:TSTamp:MINIMUM?.....ceeeieeeeeceieieiieieiiieeeeaeae e e e e e e e e eeaeeaeeeeeeeeeeeees 299
[SENSe:]PULSe:TIMINg: TSTamp:SDEVIAtON?.......ccccieieieieeeeererriririiceee i ieeeeeeeeeeeeeeeeeeeeees 299

[SENSe:]PULSe:TIMing:DCYCle? <QueryRange>
Returns the duty cycle (in %) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only
Manual operation: See "Duty Cycle (%)" on page 15

[SENSe:]PULSe:TIMing:DCYCle:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:SDEViation? <QueryRange>

Returns the statistical value for the duty cycle (in %) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only
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[SENSe:]PULSe:TIMing:DRATio? <QueryRange>
Returns the duty ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Duty Ratio" on page 15

[SENSe:]PULSe:TIMing:DRATio:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:SDEViation? <QueryRange>

Returns the statistical value for the duty ratio over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:FALL? <QueryRange>
Returns the fall time for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
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Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Fall Time" on page 14

[SENSe:]PULSe:TIMing:FALL:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:SDEViation? <QueryRange>

Returns the statistical value for the fall time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:OFF? <QueryRange>
Returns the Off time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Off Time" on page 15

[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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:PRF? <QueryRange>
Returns the Pulse Repetition Frequency (Hz) for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse Repetition Frequency (Hz)" on page 16

[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.
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Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:PRI? <QueryRange>

Returns the Pulse Repetition Interval for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse Repetition Interval” on page 15

[SENSe:]PULSe:TIMing:PRI:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:SDEViation? <QueryRange>

Returns the statistical value for the Pulse Repetition Interval over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:PWIDth? <QueryRange>
Returns the pulse width for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

User Manual 1177.5891.02 — 03 L



R&S®FPS-K6

Remote Commands for Pulse Measurements

Retrieving Results

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only
Manual operation: See "Pulse Width (ON Time)" on page 15

[SENSe:]PULSe:TIMing:PWIDth:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:SDEViation? <QueryRange>

Returns the pulse width for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:RISE? <QueryRange>
Returns the rise time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Rise Time" on page 14
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[SENSe:]PULSe:TIMing:RISE:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:SDEViation? <QueryRange>

Returns the statistical value for the rise time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:SETTling? <QueryRange>
Returns the settling time for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Settling Time" on page 14

[SENSe:]PULSe:TIMing:SETTIling:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:SETTIing: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.
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Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:TSTamp? <QueryRange>
Returns the timestamp for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Timestamp" on page 14

[SENSe:]PULSe:TIMing:TSTamp:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:SDEViation? <QueryRange>

Returns the timestamp for the phase deviation over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

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 20.
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[SENSe:]PULSE:FREQUENCY:CRATE?. ...ttt ettt et e et e e e e e e e e e e e eean 300
[SENSe:]PULSe:FREQUENCY:CRATEIAVERAGE?. ....uuuuuuaaaaaa e eeeeeeeeaaaaeaeeeeeeeeeeeeeeneenenenenns 301
[SENSe:]PULSe:FREQUeNcY:CRATEIMAXIMUM?....uueueaaaaaaaeeeeeeeeeaeeeeeeeeeeeeeeeeenennnnnnnnns 301
[SENSe:]PULSe:FREQuUency:CRATEIMINIMUM?....ccceiieeieiieieiiiieaaaeaeeeeeseesaeaeeeeeeeeeeeeenenens 301
[SENSe:]PULSe:FREQuUeNcy:CRATE:SDEVIAtioN?....ccuuuiiiiiiieiiiieeeeeeieiin e eeeiaiee e e eeein s 301
[SENSe:]PULSe:FREQUENCY:DEVIAtiON?...ciiiiiiiieiieieeiie e eeeeiiee et e e e e e eeb s 301
[SENSe:]PULSe:FREQuency:DEViation:AVERAGE?. ... ... i eeeeeeeeeeeeeeeeeeeeeeeeeieieeeaas 301
[SENSe:]PULSe:FREQuency:DEViation:MAXIMUM?.......coeeiuieeeeeeieiceeeeeeeceseeeeeeenneneeeeens 301
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?......ooeiiminiaaaaaae e e e e e eeeeeeeeeeeeeeeeeeeeeens 301
[SENSe:]PULSe:FREQuency:DEViation:SDEVIation?......c.eevuruieimeueaaaaaae e e eeeeeeeeeeeeeeeeeeeees 301
[SENSe:]PULSE:FREQUENCY:PERROI?.....ccvvtitiiiiiiiiiiiieieieeeeeeeeeeeieeeeeeeeesssesssrasannnnnnnes 302
[SENSe:]PULSe:FREQUeNCY:PERROINAVERAQJE?......uuiiiiiiiiiiieieeteeiiei e s e e eeieiae s e e eenin e aees 302
[SENSe:]PULSe:FREQuency:PERROIIMAXIMUM?..cciiuiieiieiieeiiiie e eeeeeiian s e eseeesnaesaeeeenna e 302
[SENSe:]PULSe:FREQuency:PERROIMINIMUM?.....ccciiiiieiieeeeiie i e e eeeie e e e eeein e e e eeannans 302
[SENSe:]PULSe:FREQuency:PERROISDEVIGtioN?....ccccvuuiiieeeeiiiieeeee et eeeeeeee e e e e eeaaens 302
[SENSE:]PULSE:FREQUENCY:POINI?.......eeeeeeeeeeeeeseeeeeeeeseeseeeseeneeeeesseseseseeseseeesseseseseeneeens 302
[SENSe:]PULSe:FREQUENCY:POINEAVERAGE?......cceeeeeeeeeeeeeceeeeeeeeeeene e e e e e e e e e e e e 303
[SENSe:]PULSe:FREQUENCY:POINtMAXIMUM?.....ciiiiiiiieeeeeeeeiee e e e et e e e e e eerie e e e eeeananns 303
[SENSe:]PULSe:FREQUeNCY:POINtMINIMUM?.ccvuuueieiiieiiiieseeeeerie e e e eeeinae e e eeeeraneseeeeenns 303
[SENSe:]PULSe:FREQuUeNCcY:POINt:SDEVIAtioN?......iiiieeieeieieeceeeie e e e eeeieee e e e eeeien e e aeeeen 303
[SENSe:]PULSe:FREQUENCY:PPFREGUENCY?...cceiietieiieeieeieeeeeeeeeeiee e e s e eeannaeeesseeannaeeeeeeens 303
[SENSe:]PULSe:FREQuency:PPFRequencCy:AVERAGE?......uuuuruuuuaaaae e e e e eeeeaeaeeeeeeeeeeeeeeens 304
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?.......covuuuuurmrnaaaaaaaaeeeeeeeaaaaaaeaeeeees 304
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?........ccovviveeieieeeieeieiiinenn e e 304
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIation?........ccuuceeveeieiiiieieeeeeerieeeeeeeeenaen, 304
[SENSe:]PULSE:FREQUENCY:RERROIM?....iiiiiiiiiieieeeeteies e e e eeieiee s e e e eers e e s e e aann e e s eeana s 304
[SENSe:]PULSe:FREQUeNcY:RERROMAVERAQGE?. .. oo iiiieeeeeeie ettt 304
[SENSe:]PULSe:FREQuency:RERROMMAXIMUM ... ..ciiieeiiieeeeeeeeiee e e e e eecnieeeeeeeneneeeeeeeee 304
[SENSe:]PULSe:FREQuency:RERROMINIMUM?.......iiiiei et 304
[SENSe:]PULSe:FREQuency:RERROINSDEVIAtON?.....uuueeieiaiaaaae e e e e eeeeeeeeeeeeeeeeeeeeeeeneneneas 304

[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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Chirp Rate" on page 21
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[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 ys) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:DEViation? <QueryRange>

Returns the frequency at the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency Deviation" on page 21

[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.
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Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:PERRor? <QueryRange>
Returns the peak frequency error for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency Error (Peak)" on page 20

[SENSe:]PULSe:FREQuency:PERRor:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:SDEViation? <QueryRange>

Returns the statistical value for the peak frequency error over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:POINt? <QueryRange>
Returns the frequency at the measurement point for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency" on page 20

[SENSe:]PULSe:FREQuency:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:PPFRequency? <QueryRange>
Returns the Pulse-Pulse Frequency Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse-Pulse Frequency Difference" on page 20
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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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:RERRor? <QueryRange>
Returns the Frequency Error (RMS) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency Error (RMS)" on page 20

[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
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Retrieving Phase Parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see Chapter 3.1.4, "Phase Parameters",
on page 21.

[SENSE:]PULSE:PHASE:DEVIAtON?....uuuuereeeieeieieieieeeeeeeeeeeeeeeeeeeeeeeersresssseneaeseeeeaaaans 305
[SENSe:]PULSe:PHASE:DEVIation:AVERAQJE?.......uuiieeeeieiieeieeeeeetieeeeeeetateeeeeeeebeeeeaeeeen 306
[SENSe:]PULSe:PHASe:DEViation:MAXIMUM?....ccuiiiiieie et e e e 306
[SENSe:]IPULSe:PHASe:DEViation:MINIMUM?. ... et e e e e 306
[SENSe:]PULSe:PHASe:DEViation:SDEVIation?......ccueeiiiiiie e eaas 306
[SENSE:]PULSEIPHASEIPERROI?. ..ottt e e e e e e e e e e e e e e e ee e e e e eee e s 306
[SENSe:]PULSe:PHASE:PERROINAVERAGE?......cieieieeeeeeeeeieietieiieeeseaese e e e e aeaaaaaaeeeeeeeeeees 306
[SENSe:]PULSEe:PHASE:PERROMAXIMUM?...uuiieieiiiiiiie i eeeeeetee e e e et eeeeeetae e e e e eearaa s 306
[SENSe:]PULSe:PHASE:PERROIMINIMUM?....ccvtiieieeiiiiieieeeeeetieeeeeeeeeteeeeeeeennaeeeesensanas 307
[SENSe:]IPULSe:PHASEe:PERRONSDEVIAtiON?... vttt 307
[SENSE:IPULSE:PHASE:POINL?. . .ceee et e et e e e et e e e eaeanes 307
[SENSe:]PULSe:PHASE:POINEAVERAQGE?. ... ettt 307
[SENSe:]PULSe:PHASE:POINEMAXIMUM?. ...eeeeaaaeie e e e e e e e e eeeeeeeeeeeeeeeeeeeeeenneeeae e e e as 307
[SENSe:]PULSE:PHASE:POINEMINIMUM?...ccevrireriiiiriiiiieeieieeeseeeeeaeaeseesereeeeeeesessssssananane. 307
[SENSe:]PULSEe:PHASE:POINt:SDEVIAtION?....cceieiiiieeeeeeiieeeeee ettt e e e eevee e e e s eete e e e eeeens 307
[SENSE:JPULSE:PHASEPPPHASE?.....ctuiieeieeetiieeeeeeeeteeeeeeeeeaee e e e e e eeteeeeeeeeab e eeseeraaanes 308
[SENSe:]PULSe:PHASe:PPPHase:AVERAQGE?..... oot 308
[SENSe:]PULSe:PHASE:PPPHase:MAXIMUM?... .. e e e et e e e e e e e e e ea e e 308
[SENSe:]PULSe:PHASE:PPPHase:MINIMUM?......cccuviiiieeieeiicee e eeeeeie e e e eeeaee e e e e eenn e eeeens 308
[SENSe:]PULSe:PHASE:PPPHase:SDEVIatioN?.......ccevvueuiiieieiaaaaaieeeeeeeseeeaeeeeeeeeeeeeenneens 308
[SENSE:JPULSE:PHASEIRERROI?. . .uuuiieieieieieieeeeeieieeeeeeeeeeeessrababaeaeseseeeeeaeaaaaeeeseseeeees 308
[SENSe:]PULSe:PHASE:RERRONAVERAQGE?....ccvvuiieeiieetiieeeeeettee e e e et e e e e eevnbe e e e e eeranns 309
[SENSe:]PULSe:PHASE:RERROIMAXIMUM?. . it e e e e 309
[SENSe:]PULSe:PHASE:RERROIMINIMUM?...c.iiiii et aae 309
[SENSe:]PULSe:PHASEe:RERROISDEVIAtioN?.... ot 309

[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
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Phase Deviation" on page 22

[SENSe:]PULSe:PHASe:DEViation:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:PHASe:PERRor? <QueryRange>
Returns the peak phase error for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Phase Error (Peak)" on page 22

[SENSe:]PULSe:PHASe:PERRor:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:MAXimum? <QueryRange>
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[SENSe:]PULSe:PHASe:PERRor:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:SDEViation? <QueryRange>

Returns the statistical value for the peak phase error over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:PHASe:POINt? <QueryRange>
Returns the phase at the measurement point for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Phase" on page 21

[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.
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Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:PHASe:PPPHase? <QueryRange>

Returns the Pulse-Pulse Phase Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse-Pulse Phase Difference" on page 21

[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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:PHASe:RERRor? <QueryRange>
Returns the phase error (RMS) for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL
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SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Phase Error (RMS)" on page 21

[SENSe:]PULSe:PHASe:RERRor:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:SDEViation? <QueryRange>

Returns the statistical value for the phase error (RMS) over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

8.17.3.5 Retrieving Envelope Model Parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see Chapter 3.1.5, "Envelope Model (Cardinal
Data Points) Parameters", on page 22.

[SENSE:IPULSE:EMODELFBPTIME 2. cuiiiiiiiiiii ittt ea e eans 311
[SENSe:]PULSe:EMODel:FBPTIME:AVERAQGE?. ... it 311
[SENSe:]IPULSe:EMODel:FBPTIME:MAXIMUM?....cn e et e e e e e e e eaas 311
[SENSe:]IPULSe:EMODel:FBPTIME:MINIMUM?. ... et e e e eaas 312
[SENSe:]PULSe:EMODel:FBPTIME:SDEVIAtioN?....cccieieeeeeeeeeeieieiiieeseae e e e e e e e e e aaaeeneeeneees 312
[SENSE:]PULSE:EMODEIFHPLEVEI?. ......cceeeeeeeeeeeeeietttee e ee e e e s e e e e e e e e e e e eeeeeeeeeeeesassarasannnas 312
[SENSe:]PULSe:EMODEl:FHPLEVEIIAVERAGE?......ccceeetieieeeeeeiee et e e e 312
[SENSe:]IPULSe:EMODel:FHPLeVEL:MAXIMUM?....cuiiiiiiiiiece et e s e e eaas 312
[SENSe:]IPULSe:EMODel:FHPLeVEl:MINIMUM?. ... e e 312
[SENSe:]IPULSe:EMODel:FHPLevel:SDEVIation?......cc.ceeiviiiicee e eeeeee e 312
[SENSE:]PULSE:EMODEIFHPTIME ... i eeieeitieeeeeeieiie e e e e eeetee e e e e eeaae s e e s eeeanaaeeaeesessnnaeeaeens 313
[SENSe:]PULSe:EMODEel:FHPTIME:AVERAGE?......cceieeeeeeeeeeeeeeeeinieeaeaeee e e e e e e eaaaaeaeeeeeeees 313
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[SENSe:]IPULSe:EMODel:FHPTIMe:MAXIMUM?. ...t eee e e e e e e 313
[SENSe:]PULSe:EMODel:FHPTIME:MINIMUM? ... e e e 313
[SENSe:]PULSe:EMODel:FHPTIMe:SDEVIation?....c..veuiiiiie et 313
[SENSE:]PULSEEMODEIFLPLEVEI?....ceeieieeeeieaaaaeaeieee e e e eeeaeeeeeeeeeeeeeeeeeeennnnnseananeeeeeees 313
[SENSe:]PULSe:EMODEl:FLPLEVEIAVERAQGE?.....ccvviieieeeieiiiieeeeeeetee s eeeeeetee e e e e eeabaeeaeens 314
[SENSe:]PULSe:EMODEl:FLPLEVEI:MAXIMUM?....cceviiieeeeeieeieeeeeeeetteeeeeeeeerie s e e e eeernneaaeas 314
[SENSe:]PULSe:EMODEl:FLPLEVEIMINIMUM?.....oeeiiiiieieeeeeeeee e eee e e e e e eeaaaanes 314
[SENSe:]IPULSe:EMODel:FLPLevel:SDEVIation?......c. et eas 314
[SENSe:]PULSE:EMODEIFLPTIME?. .. ettt ettt e e et e e e e e e e e eas 314
[SENSe:]PULSe:EMODEl:FLPTIMEAVERAGE?.c.ceveieeeeunaaaaaaaeaeeeeeeeaeeeeeeeeeeeeeeeennennnnnnnnnnns 314
[SENSe:]PULSe:EMODel:FLPTIME:MAXIMUM?.....coverrrrrriririiiiiieeieieseeeeeaseeaeeeeeereeeeessssrenes 314
[SENSe:]PULSe:EMODEl:FLPTIME:MINIMUM?....uuiieiiiiiiieee et eee et e e e e e e eeennaans 314
[SENSe:]PULSe:EMODel:FLPTIME:SDEVIAtiON?......cccceviiieeieeeeeeieeeeeeeeeeeee e eevaae 314
[SENSe:]IPULSE:EMODELFMPLEVEI?. ... e et e e 315
[SENSe:]PULSe:EMODel:FMPLEVEIIAVERAGE?..... ettt et 315
[SENSe:]PULSe:EMODel:FMPLEVEL:MAXIMUM?...cuuiieiieiieeeeeie et ee e e e e eee e e e eas 315
[SENSe:]PULSe:EMODEl:FMPLEVEI:MINIMUM?.....uuieieieeeeeeeeeeeeeeeee e 315
[SENSe:]PULSe:EMODel:FMPLeVEl:SDEVIatioN?.....ccciieiieeeeeeeeeiee ettt eeeeee 315
[SENSE:]PULSE:EMODEIFMPTIME?. .. ciieieetieieeeeeeiitieeeee ettt e e e e eeeataeeeeeeestaaeeaesessnnnsenasens 315
[SENSe:]PULSe:EMODEel:FMPTIME:AVERAGE?......cccieeeeeeeeeeeeieinteieeieaese s e e e eeaeaaaaaeeeseeeenns 316
[SENSe:]IPULSe:EMODel:FMPTIMe:MAXIMUM?....iiiiee et e e e e e e 316
[SENSe:]IPULSe:EMODel:FMPTIMe:MINIMUM?.. ... e e e e e 316
[SENSe:]PULSe:EMODel:FMPTIMe:SDEVIatioN?......viuiiiiieii et 316
[SENSE:|PULSE:EMODEIFTPLEVEI?.....ciceeeeeeeeeeeeeeieeeteeeess s s e e e e e e e e e e aeeeeeeeeeeeeeaeeenennnnan 316
[SENSe:]PULSE:EMODEl:FTPLEVEIAVERAGE ... . ieieetiiieeeeeetiee e e e e eeetie e e e e e et e e e e e eetaa s 316
[SENSe:]PULSe:EMODEl:FTPLEVELMAXIMUM?.....ieiiiiiiieeeeeeeiieeeeeeeeriee e e e e eeer s eeeeeeannanns 316
[SENSe:]PULSe:EMODEl:FTPLEVELMINIMUM?...cvvveieeeeeeriiaeeeeeeeetieeeeeeerareeeeeseetaneeeeeeenns 316
[SENSe:]IPULSe:EMODel:FTPLeVEL:SDEVIation?.....c.cciie e e e 316
[SENSE:IPULSEEMODEIFTPTIME?. .. ettt ettt et et e e e e e e e e 317
[SENSe:]PULSe:EMODEl:FTPTIMEIAVERAGE?....ci i e e e e eeeeeeeeeeeeeeeeeee e e e e 317
[SENSe:]PULSe:EMODEel:FTPTIME:MAXIMUM?. . .uiiieieieieeeeeeeeeeeeeeeeeeeeeveererar e s 317
[SENSe:]PULSe:EMODel:FTPTIME:MINIMUM?....covruiiieeiieiiceeeeeeeetie e e e e eeenteeeeeseeranaeeeeeenns 317
[SENSe:]PULSe:EMODel:FTPTIME:SDEVIAtIoN?...cvuueieeeeeeteeee et eeeeete e e et e e e eens 317
[SENSe:]IPULSE:EMODELRBPTIME?....eiiii ittt et et et e e e e e e e e eeas 317
[SENSe:]PULSe:EMODEel:RBPTIME:AVERAQGE?. ... .cuiieeieeeee ettt 318
[SENSe:]PULSe:EMODEel:RBPTIME:MAXIMUM?....uiiiiiiiiie et e e e e e e eaas 318
[SENSe:]PULSe:EMODel:RBPTIME:MINIMUM?....cceeeeeieieeieieieieeaaaeaeeeeeeeeeeeaaaeeeeeeeeeennenees 318
[SENSe:]PULSe:EMODel:RBPTIME:SDEVIAtION?......ccceeeeeevevererririiiieeeieieeeeeeeeeeeeeeeseereeeens 318
[SENSEe:]PULSE:EMODEIRHPLEVEI?. .....cccevtieieeeeeeicee ettt e ettt e e et e e e e e e eabe e eeeeees 318
[SENSe:]PULSe:EMODEl:RHPLEVEIAVERAGE?......ccceeeeeeeeeeeeiiiiiieaese e e e e e eaaaaaaeaeeeeeeeenens 318
[SENSe:]IPULSe:EMODel:RHPLEVEL:MAXIMUM?.. it e e e ea e 318
[SENSe:]PULSe:EMODel:RHPLeVEl:MINIMUM?. ... e e e e 318
[SENSe:]PULSe:EMODel:RHPLEVEL:SDEVIatioN?......cvuiiiieiieiieeei et ee e 318
[SENSe:]PULSE:EMODEIRHPTIME?...cceiieeeeeeieieieiiiteeaaaeaeseeeeeeeeaaeaeeeeeeeeeeeeesennnnnnnnnnnnns 319
[SENSe:]PULSe:EMODEl:RHPTIMEAVERAGE?. .. .ceieeeetieeeeieeeieie e eee et e e e e e e e e e eeeananns 319
[SENSe:]PULSe:EMODEel:RHPTIME:IMAXIMUM?.....ccoeiiiiieeeeeeiieeeeeeeeeteieeeeeetareeeeeeeerananns 319
[SENSe:]PULSe:EMODEel:RHPTIMEMINIMUM?.ccvvuieieeiieeiieeeeeeeveteeeeeeeeetaeeeeeeernraeeeeseesnnns 319
[SENSe:]PULSe:EMODel:RHPTIME:SDEVIationN?....c.cvuieeeeieei et e e 319
[SENSe:]PULSE:EMODEI:RLPLEVEI?. ... ettt 319
[SENSe:]PULSe:EMODEI:RLPLEVEIAVERAQGE?. ... o iiieee ettt e e 320
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[SENSe:]IPULSe:EMODel:RLPLEVELMAXIMUM?. . e it e e e 320
[SENSe:]lPULSe:EMODel:RLPLEVEL:MINIMUM?.....cuiieeieieeieee et e e e e 320
[SENSe:]PULSe:EMODel:RLPLEVEI:SDEVIatioN?.....ceeeeeeeeieeeeiiiiieeeeae e e e e e e e e eeeeeeeeeeeees 320
[SENSE:]PULSE:EMODEIIRLPTIME?..cuuutututuuaaaiaieeeeeeeeeeeeeeeeeeeeeeeeeeeetnnnnnnnnnaaaaaaeaeeesaaaes 320
[SENSe:]PULSe:EMODEl:RLPTIME:AVERAQGE?.....ccvuuiieeeeiietieeieeeeeetie e e e e eettiaeeeeseennneeaeeens 320
[SENSe:]PULSe:EMODEl:RLPTIME:MAXIMUM?.....coviiiieeeeieeiiiieeeeeeeete e e eeeeerneseeseesrnnaeeaes 320
[SENSe:]IPULSe:EMODel:RLPTIME:MINIMUM?. . cuiiiie et eaas 320
[SENSe:]IPULSe:EMODel:RLPTIME:SDEVIation?.. .. ceiiiiieieee et eaas 320
[SENSe:]IPULSE:EMODELRMPLEVEI?. ... ... e e e e e e e e e 321
[SENSe:]PULSe:EMODEl:RMPLEVEIAVERAQGE?.....cceeeieiieeiieieieeaaaaeae e e e e eeeeaaaeeeeeeeeeeeeneens 321
[SENSe:]PULSe:EMODEel:RMPLEVEIMAXIMUM?.....ccceeeieeeeeeeeirerieririniseeeieseeeeeeeaeaeseseeeenes 321
[SENSe:]PULSe:EMODEel:RMPLEVEIMINIMUM?.....ciiiiiiieeeeeeeeiie e e et eeete e e e eeennanns 321
[SENSe:]IPULSe:EMODel:RMPLeVEl:SDEVIation?......ccociiiiiiiiii et 321
[SENSe:]PULSE:EMODELRMPTIME .. ettt et e e e e e e e e e e 321
[SENSe:]PULSe:EMODel:RMPTIMeE:AVERAGE?. . ...t 322
[SENSe:]JPULSe:EMODel:RMPTIME:MAXIMUM?.....cceeiiieeeeeeeiicee e eeeeetie e e e eeeane e e e e eeean e 322
[SENSe:]PULSe:EMODEel:RMPTIME:MINIMUM?.....uiiieieieeeeeeeeeeeeeeeeeeeeeeee e 322
[SENSe:]PULSe:EMODel:RMPTIMe:SDEVIatioN?.....cccievviiieeeeeeiice et eevne e eeaaen 322
[SENSE:]PULSE:EMODEIRTPLEVEI?.....ciiiiiieieeeeeeeeteeeee e eetteee e e e et s e e e e eeaaee s e e e eesbaaeeaeens 322
[SENSe:]PULSe:EMODEel:RTPLEVELAVERAGE?.....cu ettt ettt 322
[SENSe:]IPULSe:EMODel:RTPLeVELMAXIMUM?....ie i e e e 322
[SENSe:]IPULSe:EMODel:RTPLeVEl:MINIMUM?.. e e e 322
[SENSe:]PULSe:EMODEl:RTPLEVEI:SDEVIAtION?....ceiiiiiiieiiiiaeaaaaaaeae e e e e e eeeeeaeaeeeeeeeeeeeneeens 322
[SENSE:|PULSE:EMODEIRTPTIME?...cieeieeeeeeeeieeeeeeeeeeeeeeintnneeasaeseeeeeeeaaaaeaeeeeeeeeeennnsnnes 323
[SENSe:]PULSe:EMODEl:RTPTIME:AVERAGE?.c.uuuieeeeiiiriieeeeeeeetiee e e ee et e e e e e eeenae e e e eeeana 323
[SENSe:]PULSe:EMODel:RTPTIME:MAXIMUM?.c.uueiieeiiiiiiieeeeeeeiieeeeeeeeeteeeeeeeenneeeeeeensanns 323
[SENSe:]IPULSe:EMODel:RTPTIME:MINIMUM?. ..o e e e 323
[SENSe:]IPULSe:EMODel:RTPTIME:SDEVIAtioN?.....c.ieieieii et e e 323

[SENSe:]PULSe:EMODel:FBPTime? <QueryRange>
Returns the Fall Base Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Fall Base Point Time" on page 25

[SENSe:]PULSe:EMODel:FBPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:MAXimum? <QueryRange>
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[SENSe:]PULSe:EMODel:FBPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Base Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FHPLevel? <QueryRange>
Returns the Fall High Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall High Point Level" on page 26

[SENSe:]PULSe:EMODel:FHPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall High Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:EMODel:FHPTime? <QueryRange>
Returns the Fall High Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall High Point Time" on page 25

[SENSe:]PULSe:EMODel:FHPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall High Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FLPLevel? <QueryRange>
Returns the Fall Low Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Fall Low Point Level" on page 25
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[SENSe:]PULSe:EMODel:FLPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall Low Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FLPTime? <QueryRange>
Returns the Fall Low Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall Low Point Time" on page 25

[SENSe:]PULSe:EMODel:FLPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Low Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:EMODel:FMPLevel? <QueryRange>
Returns the Fall Mid Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall Mid Point Level" on page 25

[SENSe:]PULSe:EMODel:FMPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall Mid Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FMPTime? <QueryRange>
Returns the Fall Mid Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Fall Mid Point Time" on page 25
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[SENSe:]PULSe:EMODel:FMPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Mid Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FTPLevel? <QueryRange>
Returns the Fall Top Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall Top Point Level" on page 26

[SENSe:]PULSe:EMODel:FTPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall Top Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:EMODel:FTPTime? <QueryRange>
Returns the Fall Top Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall Top Point Time" on page 25

[SENSe:]PULSe:EMODel:FTPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Top Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:RBPTime? <QueryRange>
Returns the Rise Base Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Rise Base Point Time" on page 23
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[SENSe:]PULSe:EMODel:RBPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Base Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:RHPLevel? <QueryRange>
Returns the Rise High Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Rise High Point Level" on page 24

[SENSe:]PULSe:EMODel:RHPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Rise High Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:EMODel:RHPTime? <QueryRange>
Returns the Rise High Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Rise High Point Time" on page 24

[SENSe:]PULSe:EMODel:RHPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RHPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RHPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RHPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise High Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:RLPLevel? <QueryRange>
Returns the Rise Low Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Rise Low Point Level" on page 24
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[SENSe:]PULSe:EMODel:RLPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Rise Low Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:RLPTime? <QueryRange>
Returns the Rise Low Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Rise Low Point Time" on page 23

[SENSe:]PULSe:EMODel:RLPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Low Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

User Manual 1177.5891.02 — 03 320



R&S®FPS-K6

Remote Commands for Pulse Measurements

Retrieving Results

[SENSe:]PULSe:EMODel:RMPLevel? <QueryRange>
Returns the Rise Mid Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Rise Mid Point Level" on page 24

[SENSe:]PULSe:EMODel:RMPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Rise Mid Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:RMPTime? <QueryRange>
Returns the Rise Mid Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Rise Mid Point Time" on page 23
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[SENSe:]PULSe:EMODel:RMPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Mid Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:RTPLevel? <QueryRange>
Returns the Rise Top Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Rise Top Point Level" on page 24

[SENSe:]PULSe:EMODel:RTPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Rise Top Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:EMODel:RTPTime? <QueryRange>
Returns the Rise Top Point Time for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Rise Top Point Time" on page 24

[SENSe:]PULSe:EMODel:RTPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Top Point Time over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Retrieving Limit Results

The following commands retrieve the results of the limit check for individual parame-
ters.

[SENSe:]PULSe:<Parametertype>:<Parameter>:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:LIMit? <QueryRange>
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[SENSe:]PULSe:EMODel:RHPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:l:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:Q:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:AVG:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:BASE:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:MAX:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:MIN:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:ON:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:POINt:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:PON:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:TOP:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:LIMit? <QueryRange>
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[SENSe:]PULSe:TIMing:SETTIling:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:LIMit? <QueryRange>

Returns the limit value for the specified parameter. For details on available parameters
see Chapter 3.1, "Pulse Parameters", on page 12.

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:

<CheckResult> <char_data>
Example: SENS:PULS:POW:ON:LIM? CURR
Usage: Query only

Manual operation: See "Timestamp" on page 14

Exporting Trace Results to an ASCII File

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

FORMEIDATA et eeeeeeeeeeeeeeeeeeeeee et et eeeeeeeseseseseseseeeseeeee et eeeseseseseseseseseseseeeeeeeesenanesenenesen 325
FORMat:DEXPOI:DSEPAIAtOr. ... .c.cccevuieeeeeeeeteeeeeeeeeteee e e e e et e e e e e e eaaae e e e s eeetaaeeeeeeenaannns 326
FORMAt:DEXPOIMHEADET........ ettt e et e e et e e e e e e e e e enaa e 326
FORMAt:DEXPOIM:TRACES. .....ueeieteeeeeeeeetee e et e et e e e ea e e e e e e e eae e e eea e e e e e e e eaneerenaeeennnees 327
L@ Y = L ] = e 4 IS - 1y o P 327

FORMat[:DATA] <Format>[, <BitLength>]

This command selects the data format that is used for transmission of trace data from
the R&S FPS to the controlling computer.

Note that the command has no effect for data that you send to the R&S FPS. The
R&S FPS 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.
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REAL

Floating-point numbers (according to IEEE 754) in the "definite
length block format".

In the Spectrum application, the format setting REAL is used for
the binary transmission of trace data.

<BitLength> Length in bits for floating-point results

16

16-bit floating-point numbers.

Compared to REAL, 32 format, half as many numbers are
returned.

32

32-bit floating-point numbers

For I/Q data, 8 bytes per sample are returned for this format set-
ting.

64

64-bit floating-point numbers

Compared to REAL, 32 format, twice as many numbers are
returned.

Example: FORM REAL, 32

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

COMMa
Uses a comma as decimal separator, e.g. 4,05.

POINt
Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POIN.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

Manual operation: See " Decimal Separator " on page 117

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See " Include Instrument & Measurement Settings " on page 117
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Retrieving Results

FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 267).

Parameters:
<Selection> SINGle | ALL

SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. Result Summary,
marker peak list etc.) in the current application for export to an
ASCII file.

The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.

*RST: SINGle

Manual operation: See " Export all Traces and all Table Results " on page 117

FORMat:DEXPort:TSTamp <State>

Turns on display of absolute time stamp for table export.

Parameters:
<State> ON | OFF
*RST: OFF
Example: FORMat : DEXPort:TSTamp ON

Manual operation: See "Absolute Time Stamp" on page 120

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

Useful commands for exporting table results described elsewhere:
® [FORMat:DEXPort:DSEParator on page 326
® Chapter 8.12.8, "Configuring the Statistics and Parameter Tables", on page 210

Remote commands exclusive to exporting table results

MMEMOIY:STORESNZTABLE. ...ttt e e e e e e e e e e e e e et e e e eeeeeeeeaeeeatn e e e e e e e e e e aeaaaaaaaaaeeeeees 327
MMEMOory:STORE<N>:TABLEILIMit...ceereteieineiaeaaaaaae e e e e e e e e e e e e e e 328

MMEMory:STORe<n>:TABLe <Columns>, <FileName>

This command exports result table data from the specified window to an ASCii file
(.DAT).

User Manual 1177.5891.02 — 03 327



R&S®FPS-K6

Remote Commands for Pulse Measurements

Retrieving Results

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

on page 339.

Suffix:
<n>

Setting parameters:
<Columns>

<FileName>

Example:

Example:

Usage:

Manual operation:

Window

Columns to be stored in file

SELected
Export only the selected (visible) table columns

ALL
Export all table columns (all possible measured parameters)

*RST: SEL
String containing the path and name of the target file.

MMEM:STOR1 : TABL SEL, 'TEST.DAT'
Stores the selected columns from the result table in window 1 in
the file TEST . DAT.

See Chapter 8.20, "Programming Example: Pulse Measure-
ment", on page 333.

Setting only

See " Export table to ASCII File " on page 118
See "Columns to Export" on page 119

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.

Suffix:
<n>

Setting parameters:
<Columns>

<Filename>
Usage:

Manual operation:
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1..n
Window

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.

String containing the path and name of the file.
Setting only
See "Export Limits" on page 119
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8.17.7 Exporting I/Q Results to an ig-tar File

The 1/Q data results can be exported to an ig-tar file. For details see Chapter 6.6,
"Export Functions", on page 118.

MMEMory:STORE<N>:IQ:COMMENL.....iieieeeriieieeeeittieieeeeeetteeeeeeeestiaeeeeeeestaaeeessesanaeaaees 329
MMEMOory:STORE<N>:IQIRANGE. ... .uitiieiiieiieieeeeetiiie e e e e e taee s e e e e eetaae e e e e e eetr e e e eeeassaaaeaeaenes 329
MMEMOry:STORE<SN>IIQ:ISTATE. .. ceeeiittiieietintutsaeaeas e e e e e e e e e e aaaaaaeaeeeeeeeaeeesesensananaae e eas 329

MMEMory:STORe<n>:1Q:COMMent <Comment>

This command adds a comment to a file that contains 1/Q data.

Suffix:
<n> irrelevant
Parameters:
<Comment> String containing the comment.
Example: MMEM:STOR:IQ:COMM 'Device test 1b'
Creates a description for the export file.
MMEM: STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'
Stores 1/Q data and the comment to the specified file.
Example: See Chapter 8.20, "Programming Example: Pulse Measure-

ment", on page 333.

MMEMory:STORe<n>:IQ:RANGe <RangeType>
This command sets the range of the 1/Q data to store.
The suffix <n> is irrelevant.

Suffix:
<n> 1..n

Setting parameters:
<RangeType> CAPTure | RRANge

CAPTure
The entire capture buffer is exported.

RRANge

The result range only (that is, the currently selected pulse; see
[SENSe: ] TRACe:MEASurement :DEFine:PULSe:SELected
on page 173) is exported.

*RST: CAPTure

Example: MMEM: STOR: IQ:RANG RRAN

MMEMory:STORe<n>:IQ:STATe 1, <FileName>

This command writes the captured I/Q data to a file.
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Retrieving Marker Results

The file extension is *.ig.tar. By default, the contents of the file are in 32-bit floating
point format.

Suffix:

<n> 1..n

Parameters:

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:IQ:STAT 1, 'C:

\R S\Instr\user\data.iqg.tar'
Stores the captured 1/Q data to the specified file.

Retrieving Marker Results

The following commands are required to retrieve marker results.

Useful commands for retrieving marker results described elsewhere:
® (CALCulate<n>:DELTamarker<m>:X on page 255

® CALCulate<n>:MARKer<m>:X on page 252

Remote commands exclusive to retrieving marker results:

CALCulate<n>:DELTamarker<m>:X:RELAtVE?........cuueiiiiiiiiiiiii e e e e e 330
CALCUIate<n>:DELTAMAIKErSM>:Y 2. et eeeee et e et e e et e e e e e s e e e e e e e e e s e e eebans 330
(07 M 0101 P2 (=3 g D Y 1N R ST £ 11 i A 331

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.

Suffix:
<n> Window
<m> Marker

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 " Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta " on page 105

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.
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Suffix:
<n> 1..n
<m> 1..n

Return values:

<Result> Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Usage: Query only

Manual operation: See " Delta Marker 1 / Marker 2 / Marker 3/ ... Marker 16 /
Norm / Delta " on page 105

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:
<Result> Default unit: DBM

Usage: Query only

Manual operation: See " Marker Table " on page 27
See " Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta " on page 105

8.19 Deprecated Commands

CALCUIate<n>: TRACESIS[IVALUE . it tiii et e e e e e e e e ean 332
DISPIay[:WINDOWSNZ]TYPE. . ..ttt ettt et e e e et e e e e e e e e e e e enas 332
[SENSe:]TRACE:MEASUremMent:POWEI AV G?...cccvvveieeeeiaaaaaaeieeeeeeaaaaeeeeeeeeeeeeneesnnennnnnnnnns 332
[SENSe:]TRACE:MEASUrement:POWEIIMAX?. . .vuueueeieieieieeieieeeeeeeeeeeeeeeeeeeeesesssssrannnnnnnnnns 332
[SENSe:]TRACe:MEASUrement:POWENMIN?.......cuuuueiieiiiiiiiieeeeeeeetee e e eerree e e e e eeaae e eeeens 332
[SENSe:]TRACe:MEASuUrement:POWer:PULSE:BASE?......cuiiiiiii e 332
[SENSe:]TRACe:MEASUrement:POWEr:PULSE: TOP?.....vuci i iieeieeieeeeeeeiee e e eeeenee e e e eeeanen 332
[SENSe:]TRACe:MEASUrement:PULSE:DCY CIE ...ttt e 332
[SENSe:]TRACe:MEASurement:PULSe:DURALION?......cccvuuiiieieeiiiie e eceetc e e ee e e e e e 332
[SENSe:]TRACe:MEASUrement:PULSEIPERIOA?. .. .uucieieieeiee e e e eeeeeeeeeeeeeeeeeeeveeee s 332
[SENSe:]TRACe:MEASuUrement:PULSE:SEPAration?.......ccceeeeevuuieeeeieeiiiieeeeeeeeieeeeeeeeennnnnns 332
[SENSe:]TRACe:MEASurement: TRANSsition:NEGative:DURation?............cceevveevvvvvvevnnnnnnnnn. 332
[SENSe:]TRACe:MEASurement: TRANSsition:POSitive:DURAtION?.........ccevvueereerieiieieeeeeennn. 333
[SENSe:]TRACe:MEASurement: TRANSsition:POSitive:OVERShOOt?.........coevveveeiieiieeeeeinnnnn. 333

User Manual 1177.5891.02 — 03 331



R&S®FPS-K6

Remote Commands for Pulse Measurements

Deprecated Commands

CALCulate<n>:TRACe<t>[:VALue] <Detector>

Defines which signal component (1/Q) is evaluated in which trace for the Pulse | and Q
result display. This setting is not available for any other result displays. By default, the |
component is displayed by trace 1, while the Q component is displayed by trace 4.

Suffix:
<n> Window
<t> Trace
Parameters:
<Detector> ITIMe | QTIMe
ITIMe
The | component is evaluated by the selected trace.
QTIMe
The Q component is evaluated by the selected trace.
Example: CALC2:TRAC2 QTIM

Trace 2 in window 2 evaluates the Q component of the signal.

Manual operation: See "Evaluation" on page 114

DISPlay[:WINDow<n>]:TYPE <ResultType>

Note that this command is maintained for compatibility reasons only. Use the LAYout
commands for new remote control programs (see Chapter 8.13.2, "Working with Win-
dows in the Display", on page 237).

Suffix:
<n> 1.n
Window
Parameters:
<ResultType> MCAPture | PDIStrib | PRESults | PSTatistics | PTRend |

PSPectrum | PPSPectrum | RRSPectrum | PMAGnitude |
PPHase | PPWRapped | PFRequency | MTABle | CMCapture |
CPMagnitude | PPERror | PFERror | PIAQ | STABIlity |
SWATerfall

[SENSe:]TRACe:MEASurement:POWer:AVG?
[SENSe:]TRACe:MEASurement:POWer:MAX?
[SENSe:]TRACe:MEASurement:POWer:MIN?
[SENSe:]TRACe:MEASurement:POWer:PULSe:BASE?
[SENSe:]TRACe:MEASurement:POWer:PULSe:TOP?
[SENSe:]TRACe:MEASurement:PULSe:DCYCle?
[SENSe:]TRACe:MEASurement:PULSe:DURation?
[SENSe:]TRACe:MEASurement:PULSe:PERiod?
[SENSe:]TRACe:MEASurement:PULSe:SEParation?
[SENSe:]TRACe:MEASurement:TRANsition:NEGative:DURation?
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Programming Example: Pulse Measurement

[SENSe:]TRACe:MEASurement:TRANsition:POSitive:DURation?
[SENSe:]TRACe:MEASurement:TRANsition:POSitive:OVERshoot?

The SENS:TRAC:MEAS:... commands are maintained for compatibility reasons only.
For new remote control programs, use the corresponding [SENS: ] PULS:... cOm-
mands instead.

Usage: Query only

Programming Example: Pulse Measurement

This example demonstrates how to perform a pulse measurement in a remote environ-
ment.

Note that some of the used commands may not be necessary as they define default
values, but are included to demonstrate their use.

[/ == Preparing the measurement -------—-—--—-
//Reset the instrument

*RST

//Activate the pulse measurement application

INST:SEL 'PULSE'

[/ == Configuring the measurement ---—---—--—----
//Set the center frequency
FREQ:CENT 1GHz

// Set the filter, bandwidth, and implicitly the sample rate
SENS:BWID:DEM:TYPE GAUSS

SENS:BWID:DEM 80MHZ

SENS : SRAT?

//Configure the expected pulse:

//width between 1lms and 1.5ms, off time at least 0.5ms
SENS:TRAC:MEAS:DEF:DUR:AUTO OFF
SENS:TRAC:MEAS:DEF:DUR:MIN 1lms
SENS:TRAC:MEAS:DEF:DUR:MAX 1.5ms
SENS:TRAC:MEAS:DEF:DUR:OFF 0.5ms

//Assume amplitude droop

SENS:TRAC:MEAS:DEF:PULS:ADR ON

//Assume Linear FM modulation

SENS:TRAC:MEAS:DEF:PULS:MOD LFM

//Pulse starts with rising edge

SENS:TRAC:MEAS:DEF:PULS:PER LH

//Determine freq offset and chirp rate for each pulse automatically
SENS:TRAC:MEAS:DEF:FREQ:OFFS:AUTO ON
SENS:TRAC:MEAS:DEF:FREQ:RATE:AUTO ON

//Input from RF input connector
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INP:SEL RF

//Alternatively: Input from I/Q data file
//INP:SEL FIQ

//INP:FILE:PATH 'C:\R_S\Instr\user\data.iq.tar'

//Configure a power trigger at -20dBm (pulse level - 10dB default attenuation)
TRIG:SOUR RFP

TRIG:LEV:RFP -20dBm

//Avoid triggering on overshoot:

//level must remain below trigger level at least 0.5ms

TRIG:DTIM O.5ms

//Configure the conditions for pulse detection:

//max. 10 pulses, min. -30dB power level, 2dB hysteresis
DET:LIM ON

DET:LIM:COUN 10

DET:REF ABS

DET:THR -30dB

DET:HYST 2dB

//Configure how and which levels are used for pulse detection:
//mean level for top, power values in dBm, consider droop
//ripple calculated in first 5% of pulse top
SENS:TRAC:MEAS:ALG MEAN

SENS:TRAC:MEAS:DEF:AMPL:UNIT DBM

SENS:TRAC:MEAS:DEF:COMP:ADR ON

SENS:TRAC:MEAS:DEF:RIPP 5

// meas levels at 15,50,85% power
//in dB: -1.41, -6.02, -26.02
SENS:TRAC:MEAS:DEF:TRAN:HREF -1.41
SENS:TRAC:MEAS:DEF:TRAN:REF -6.02
SENS:TRAC:MEAS:DEF:TRAN:LREF -26.02

//boundary calculated in top 5% = 0.26dB
SENS:TRAC:MEAS:DEF:BOUN:TOP 0.26

//Configure which point is used to determine pulse characteristics:
//0.1lms from top center, window lms
SENS:TRAC:MEAS:DEF:PULS: INST:REF CENT

SENS:TRAC:MEAS:DEF:PULS:INST 0.1lms
SENS:TRAC:MEAS:DEF:PULS:INST:AWIN 1lms

//Configure the range used for estimation: 0.lms from either edge
SENS:TRAC:MEAS:DEF:PULS:EST:REF EDGE
SENS:TRAC:MEAS:DEF:PULS:EST:OFFS:LEFT 0.1lms
SENS:TRAC:MEAS:DEF:PULS:EST:OFFS:RIGH 0.1lms

//Configure the range for which individual pulse results are displayed:

//300us starting from left edge of pulse top

User Manual 1177.5891.02 — 03 334



R&S®FPS-K6 Remote Commands for Pulse Measurements

Programming Example: Pulse Measurement

SENS:TRAC:MEAS:DEF:RRAN:REF RISE
SENS:TRAC:MEAS:DEF:RRAN:ALIG LEFT
SENS:TRAC:MEAS:DEF:RRAN:LENG 300us

//Configure data acquisition for 10ms

SWE:TIME 10ms

[/ == Configuring the results ———————————————————————————————
//Result displays:

//upper row: (1)MagCapt (2)Pulse results (3)Pulse statistics
//bottom row: (4)Pulse magnitude (5)Pulse power dist vs occurance
// (6)Pulse power spectrum

LAY:REPL '1l',MCAP

LAY:REPL '2',PRES

LAY:ADD:WIND? '2',RIGH,PST

LAY:REPL '4',PMAG

LAY:REPL '5',PDIS

CALC5:DIST:POW POIN, OCC

LAY:REPL '6',PSP

CALC6:PSP:POW POIN

//Configure magnitude capture: automatic scaling

DISP:WINDI1:TRAC:Y:SCAL:AUTO ON

//Configure parameters in pulse results table:

//Freq.: freq. at meas point, pulse-pulse difference, freq.dev., freq. err peak
CALC2:TABL:FREQ:POIN ON

CALC2:TABL:FREQ:PPFR ON

CALC2:TABL:FREQ:DEV ON

CALC2:TABL:FREQ:PERR ON

//Phase: phase deviation

CALC2:TABL:PHAS:DEV ON

//Power: average ON, droop, pulse-pulse difference, amplitude
CALC2:TABL:POW:0ON ON

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
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CALC3:TABL:FREQ:DEV ON
CALC3:TABL:FREQ:PERR ON
CALC3:TABL:PHAS:DEV ON
CALC3:TABL:POW:ON ON
CALC3:TABL:POW:ADR ON
CALC3:TABL:POW: PPR ON
CALC3:TABL:POW:AMPL ON
CALC3:TABL:TIM:SETT ON
CALC3:TABL:TIM:PWID ON

//Configure pulse magnitude:

//scaling is 25 dBm above and below pulse mid level

DISP:WIND4:TRAC:Y:SCAL:AUTO OFF

DISP:WIND4:TRAC:Y:SCAL:RPOS 50

DISP:WIND4:TRAC:Y:SCAL:RVAL O
Y

DISP:WIND4:TRAC:Y:SCAL:PDIV 2

INIT:CONT OFF
//Selects single sweep mode.
INIT; *WAT

//Initiates a new measurement and waits until the sweep has finished.

//Select pulse for individual pulse results: pulse 1
SENS:TRAC:MEAS:DEF:PULS:SEL 1

// Determine pulse numbers in entire meas
SENS:PULS:NUMB? ALL

// Determine pulse numbers in current capture buffer

SENS:PULS:NUMB? CURR

//Retrieve parameter results from results table (pulse 1)
SENS:PULS:FREQ:POIN? SEL
SENS:PULS:FREQ:PPFR? SEL
SENS:PULS:FREQ:DEV? SEL
SENS:PULS:FREQ:PERR? SEL
SENS:PULS:PHAS:DEV? SEL
SENS:PULS:POW:ON? SEL
SENS:PULS:POW:ADR? SEL
SENS:PULS:POW: PPR? SEL
SENS:PULS:POW:AMPL? SEL
SENS:PULS:TIM:SETT? SEL
SENS:PULS:TIM:PWID? SEL

//Retrieve limit check result for average ON power in pulses in current meas

SENS:PULS:POW:ON:LIM? CURR
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//Retrieve pulse statistics (aver., min., max) for all pulses in entire meas
SENS:PULS:FREQ:POIN:AVER? ALL
SENS:PULS:FREQ:POIN:MIN? ALL
SENS:PULS:FREQ:POIN:MAX? ALL

SENS:PULS:FREQ:PPFR:AVER? ALL
SENS:PULS:FREQ:PPFR:MIN? ALL
SENS:PULS:FREQ:PPFR:MAX? ALL

SENS:PULS:FREQ:DEV:AVER? ALL
SENS:PULS:FREQ:DEV:MIN? ALL
SENS:PULS:FREQ:DEV:MAX? ALL

SENS:PULS:FREQ: PERR:AVER? ALL
SENS:PULS:FREQ:PERR:MIN? ALL
SENS:PULS:FREQ:PERR:MAX? ALL

SENS:PULS:PHAS:DEV:AVER? ALL
SENS:PULS:PHAS:DEV:MIN? ALL
SENS:PULS:PHAS:DEV:MAX? ALL

SENS:PULS:POW:ON:AVER? ALL
SENS:PULS:POW:ON:MIN? ALL
SENS:PULS:POW:ON:MAX? ALL

SENS:PULS:POW:ADR:AVER? ALL
SENS:PULS:POW:ADR:MIN? ALL
SENS:PULS: POW:ADR:MAX? ALL

SENS:PULS: POW: PPR:AVER? ALL
SENS:PULS:POW:PPR:MIN? ALL
SENS:PULS:POW:PPR:MAX? ALL

SENS:PULS:POW:AMPL:AVER? ALL
SENS:PULS:POW:AMPL:MIN? ALL
SENS:PULS: POW:AMPL:MAX? ALL

SENS:PULS:TIM:SETT:AVER? ALL
SENS:PULS:TIM:SETT:MIN? ALL
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
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//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.iqg.tar'
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A.1 Reference: ASCII File Export Format

Trace data can be exported to a file in ASCII format for further evaluation in other appli-
cations

The file consists of the header containing important scaling parameters and a data sec-
tion containing the trace data.

Generally, the format of this ASCII file can be processed by spreadsheet calculation
programs, e.g. MS-Excel. Different language versions of evaluation programs may
require a different handling of the decimal point. Thus you can define the decimal sep-
arator to be used (decimal point or comma, see " Decimal Separator " on page 117).

The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; basic unit. The data section starts with the two lines
containing the measured parameter names and units, followed by the measured data
in multiple columns (depending on measurement) which are also separated by a semi-

colon.

Table A-1: ASCII file format for table export

File contents

Description

Header data

Type;R&S FPS;

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
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File contents

Description

El Att;2.0;,dB

Electrical attenuation

SWT;0.005;s

Sweep time (measurement time)

Sweep Count;20;

Number of sweeps set

Preamplifier; OFF

Preamplifier status

Top Pos.;CENT;

Top (100%) level position can be Edge (EDGE) or Center
(CENT)

Top Alg.;MEDI

Top level measurement algorithm can be Median (MEDI) or
Mean (MEAN)

Ripple Portion;50;%

Portion of pulse top where ripple is measured

High Level;90;%V

High (distal) threshold level

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

egeregeaagens

Unit;;s;... Unit of pulse parameters

1;1;10.0e-9;... Measured values: <ID>, <Pulse No.>, <Param 1>, ... , <Param
2:2:10.1€-9;... N>

1;3;9.9e-9;. ..

A.2 Effects of Large Gauss Filters

As an alternative to the nearly rectangular "flat" measurement filters, the R&S FPS also
provides Gaussian filters. Gaussian filters have an optimized settling behavior, which
avoids overshoot distortions in time domain data.
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However, for Gaussian filters whose -3dB bandwidth is large compared to the maxi-
mum |/Q bandwidth, the ideal Gaussian filter shape would exceed the maximum 1/Q
bandwidth at its outer edges. Thus, the actual filter only follows the ideal Gaussian filter
shape in the inner range of the set I/Q bandwidth. At a certain frequency offset it must
deviate from the ideal Gauss filter and drop off faster.

Gaussian filters with large -3dB bandwidths (<10 MHz)

For filter bandwidths of up to 10 MHz a sufficiently high attenuation occurs before
the edge of the 1/Q bandwidth range is reached (max. 80 MHz without the active band-
width extension options R&S FPS-B160). These filters are truly Gaussian shaped.

Without the bandwidth extension options R&S FPS-B160 being active, filters with -3dB
bandwidths larger than 10 MHz can follow the ideal filter shape only in the range
from approximately -25 MHz to +25 MHz.

The equalized IF filler amplitude

Hif
HIT & response, Limits the available
maximum bandwidth.
048 /
——————— —————= = e — e ———— = =3 B
e : T R deal Gaussian
L -~ = Y .
= i e filter shape fora
=/ / \ T~ larger-3 48 BW
e II X 1 S
| f " \ The actual filler shape
f \".\ | foralarger -3 dB BW.
[ rl,r | filter A | ldeal Gaussian shape
| R [ . 1 | only at the top
{8 BW = 10 MHz| Fol ¥
Wﬂrﬂfﬂl"“w“ﬂ” laal Gaws n ghap IHMM"J[IWAI‘*
f whiole ra 1t (
About | |
m\kl"'-.l'l.l‘"x.._lrf;-..-:-,l.”.u 100 B —t— o gy, M-
.'. i
l i | | | | | | [ | Frequency
| I [ I I | | I I | [MHz]
=50 =40 =30 =20 =10 0 +10 #2000  #30  +40  +50

Table A-2: Gauss filters with large -3 dB bandwidths

-3dB BW Max. freq. with | Attenuation at max. freq. Attenuation at I/Q range edge (+40
Gaussian shape MHz)

40 MHz +/-24 MHz 4 dB >60dB

28 MHz +/-22 MHz 7dB >65dB

18 MHz +/-28 MHz 29 dB >100 dB

10 MHz +/-25 MHz 75 dB > 100 dB

Gauss filters with larger -3dB bandwidths (with active R&S FPS-B160)

With the bandwidth extension option R&S FPS-B160 being active, all Gauss filters
can follow the ideal filter shape in the range from approximately -80 MHz to +80 MHz.
Thus, the deviation from the Gauss filter only has an effect for filter bandwidths > 40

MHz.
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[HIfH &
Mearly rectangular lowpass filter
|deal gaussian
filter shape for a
———== - arger -3 dB BW
B \\ B
h
\
The final filter shapes for the 2 | I|
examples || |I
' I 1 I .'
nfrea, iy | B0 (B -t pvy PEWW
TN R W T W Co o e
R I R B L B ! Fraquency
-100  -80 -60 40 -2 i +20 +40  +60 480 +100 [MHz]
Table A-3: Gauss filters with large bandwidths (with R&S FPS-B160)
-3 dB BW Max. freq. with | Attenuation at max. freq. Attenuation at I/Q range edge
Gaussian shape (£100 MHz)
160 MHz +/-80 MHz 3dB >83dB
100 MHz +/-80 MHz 8dB > 88 dB
80 MHz +/-80 MHz 12 dB >92dB
50 MHz +/-80 MHz 31dB > 100 dB
40 MHz +/-80 MHz 48 dB > 100 dB
28 MHz +/-80 MHz 98 dB > 100 dB

A.3 1/Q Data File Format (iq-tar)

I/Q data is packed in a file with the extension .iqg.tar. An ig-tar file contains 1/Q
data in binary format together with meta information that describes the nature and the
source of data, e.g. the sample rate. The objective of the ig-tar file format is to sepa-
rate 1/Q data from the meta information while still having both inside one file. In addi-
tion, the file format allows you to include user-specific data and to preview the 1/Q data
in a web browser (not supported by all web browsers).

The ig-tar container packs several files into a single . tar archive file. Filesin . tar
format can be unpacked using standard archive tools (see http://en.wikipedia.org/wiki/
Comparison_of file_archivers) available for most operating systems. The advantage
of . tar files is that the archived files inside the . tar file are not changed (not com-

pressed) and thus it is possible to read the 1/Q data directly within the archive without
the need to unpack (untar) the . tar file first.
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O Sample ig-tar files
S If you have the optional R&S FPS VSA application (R&S FPS-K70), some sample
ig-tar files are provided inthe C: /R_S/Instr/user/vsa/DemoSignals directory
on the R&S FPS.

Rohde & Schwarz website:
1EF85: Converting R&S 1/Q data files

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

Contained files

An ig-tar file must contain the following files:

e |/Q parameter XML file, e.g. xyz .xml
Contains meta information about the 1/Q data (e.g. sample rate). The filename can
be defined freely, but there must be only one single 1/Q parameter XML file inside
an ig-tar file.

® |/Q data binary file, e.g. xyz.complex.float32
Contains the binary 1/Q data of all channels. There must be only one single I/Q
data binary file inside an ig-tar file.

Optionally, an ig-tar file can contain the following file:

® |/Q preview XSLT file, e.g. open IgTar xml file in web browser.xslt
Contains a stylesheet to display the I/Q parameter XML file and a preview of the
I/Q data in a web browser (not supported by all web browsers).
A sample stylesheet is available at http://www.rohde-schwarz.com/file/
open_IqTar_xml_file_in_web_ browser.xslt.

I/Q Parameter XML File SpecifiCation...........ueuveiiieiccciiiiiiieeee e 343
[/Q Data BiNary File......ccuuiieiiiieie ettt e e s rta e e e e srae e e e 348

A.3.1 1/Q Parameter XML File Specification

The content of the 1/Q parameter XML file must comply with the XML schema
RsIqTar.xsd available at: http://www.rohde-schwarz.com/file/RslgTar.xsd.

In particular, the order of the XML elements must be respected, i.e. ig-tar uses an
"ordered XML schema". For your own implementation of the i g-tar file format make
sure to validate your XML file against the given schema.

The following example shows an 1/Q parameter XML file. The XML elements and attrib-
utes are explained in the following sections.

Sample 1/Q parameter XML file: xyz.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl"

href="open IqTar xml file in web browser.xslt"?>
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<RS_IQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemalocation="RsIgTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<Name>R&S FPS</Name>

<Comment>Here is a comment</Comment>

<DateTime>2011-01-24T14:02:49</DateTime>

<Samples>68751</Samples>

<Clock unit="Hz">6.5e+006</Clock>

<Format>complex</Format>

<DataType>float32</DataType>

<ScalingFactor unit="V">1</ScalingFactor>

<NumberOfChannels>1</NumberOfChannels>
<DataFilename>xyz.complex.float32</DataFilename>
<UserData>

<UserDefinedElement>Example</UserDefinedElement>
</UserData>

<PreviewData>...</PreviewData>
</RS_IQ TAR FileFormat>

A.3.1.1  Minimum Data Elements

The following information is always provided by an ig-tar file export from the
R&S FPS. If not specified otherwise, it must be available in all ig-tar files used to
import data to the R&S FPS.

Element Possible Values Description

RS_IQ_TAR_FileFormat - The root element of the XML file. It must
contain the attribute
fileFormatVersion that contains the
number of the file format definition.

Name string Optional: describes the device or applica-
tion that created the file.

Comment string Optional: contains text that further
describes the contents of the file.

DateTime yyyy-mm-ddThh:mm:ss Contains the date and time of the creation
of the file. Its type is xs:dateTime (see
RsIgTar.xsd).

Ch<n>_Samples integer Contains the number of samples of the I/Q

data. For multi-channel signals all chan-

nels have the same number of samples.

One sample can be:

® A complex number represented as a
pair of | and Q values

® A complex number represented as a
pair of magnitude and phase values

® A real number represented as a sin-
gle real value

See also Format element.
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Element Possible Values Description

Ch<n>_Clock[Hz] double Contains the clock frequency in Hz, i.e. the
sample rate of the I/Q data. A signal gen-
erator typically outputs the 1/Q data at a
rate that equals the clock frequency. If the
1/Q data was captured with a signal ana-
lyzer, the signal analyzer used the clock
frequency as the sample rate. The attrib-
ute unit must be set to "Hz".

Format complex | real | polar Specifies how the binary data is saved in

the 1/Q data binary file (see

DataFilename element). Every sample

must be in the same format. The format

can be one of the following:

® complex: Complex number in carte-
sian format, i.e. | and Q values inter-
leaved. | and Q are unitless
real: Real number (unitless)
polar: Complex number in polar for-
mat, i.e. magnitude (unitless) and
phase (rad) values interleaved.
Requires DataType = float32 or

float64
DataType int8 | int16 | int32 | float32 | Specifies the binary format used for sam-
float64 ples in the I/Q data binary file (see

DataFilename element and Chapter A.
3.2,"1/Q Data Binary File", on page 348).
The following data types are allowed:

® int8: 8 bit signed integer data

® intlé6: 16 bit signed integer data

® int32: 32 bit signed integer data

® float32: 32 bit floating point data

(IEEE 754)
® float64: 64 bit floating point data
(IEEE 754)
ScalingFactor double Optional: describes how the binary data

can be transformed into values in the unit
Volt. The binary 1/Q data itself has no unit.
To get an 1/Q sample in the unit Volt the
saved samples have to be multiplied by
the value of the ScalingFactor. For
polar data only the magnitude value has to
be multiplied. For multi-channel signals the
ScalingFactor must be applied to all
channels.

The attribute unit must be set to "v".

The ScalingFactor must be > 0. If the
ScalingFactor element is not defined, a
value of 1V is assumed.

NumberOfChannels integer Optional: specifies the number of chan-
nels, e.g. of a MIMO signal, contained in
the 1/Q data binary file. For multi-channels,
the 1/Q samples of the channels are
expected to be interleaved within the 1/Q
data file (see Chapter A.3.2, "l/Q Data
Binary File", on page 348). If the
NumberOfChannels element is not
defined, one channel is assumed.
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Element Possible Values

Description

It is recommended that the file-

name uses the following con-

vention:

<xyz>.<Format>.<Chan-

nels>ch.<Type>

® <xyz> = avalid Windows
file name

®  <Format> = complex,
polar or real (see Format
element)

®  <Channels> = Number of
channels (see
NumberOfChannels ele-
ment)

® <Type> = float32, float64,
int8, int16, int32 or int64
(see DataType element)

DataFilename

Contains the filename of the 1/Q data
binary file that is part of the ig-tar file.
Examples:

®  xyz.complex.ich.float32

®  xyz.polar.1ch.float64

® xyz.real.1ch.int16

®  xyz.complex.16c¢ch.int8

UserData xml

Optional: contains user, application or
device-specific XML data which is not part
of the ig-tar specification. This element
can be used to store additional informa-
tion, e.g. the hardware configuration. User
data must be valid XML content.

PreviewData xml

Optional: contains further XML elements
that provide a preview of the I/Q data. The
preview data is determined by the routine
that saves an ig-tar file (e.g. R&S FPS).
For the definition of this element refer to
the RsIgTar.xsd schema. Note that the
preview can be only displayed by current
web browsers that have JavaScript
enabled and if the XSLT stylesheet
open_IqTar_xml_ file in_web brows
is available.

Pr.xslt

A.3.1.2 Example

The following example demonstrates the XML description inside the ig-tar file. Note
that this preview is not supported by all web browsers.

3 Powerdrchiver 2012 Professional - max.ic.cor N —

File

{ﬂ ;"*'e

New Opaﬁ Favorites

= | Folders ~ - | -

Mame

Edit View Actions Tools Optiens  Help

i&'@

Extract Delete

Add Encrypt CheckOut

Type

Modified Size  Ratio Packed Path

|_|iFile.complex1ch.float32 FLOAT32 File

19.02.2015 17:24 10408 00% 10.752

XML Document
HELT Styleshest

L | maxxml

_{'Jj open_IqTar_xml_file_in_web_browser.xslt

19.02.201517:24
19.02.201517:24

38541
121856

00%
00%

38812
122368

Open the xml file in a web browser, e.g. Microsoft Internet Explorer. If the stylesheet
open IqTar xml file in web browser.xslt isin the same directory, the web

browser displays the xml file in a readable format.
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Cternphmaxacml P~ ” 2 maxxml

max.xml (of .iq.tar file)

Description

Saved by WSE_1.10

Date & Time 2014-11-24 14:34:06
Sample rate 32 MHz

Number of samples | 3200300
Duration of signal | 100.009 ms

Data format complex, float32

Data filename File complex.1ch float32
Scaling factor 1V

1Q Analyzer

Power vs time

y-axis: 10 dB /div
x-axis: 10 ms /div

Spectrum

y-axis: 10 dB /div
x-axis: 5 MHz /div

IQ

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="open IqTar xml file in web browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1" xsi:noNamespaceSchemaLocation=
"http://www.rohde-schwarz.com/file/RsIgTar.xsd" xmlns:xsi=
"http://www.w3.0rg/2001/XMLSchema-instance">

<Name>VSE 1.10a 29 Beta</Name>

<Comment></Comment>

<DateTime>2015-02-19T15:24:58</DateTime>

<Samples>1301</Samples>

<Clock unit="Hz">32000000</Clock>

<Format>complex</Format>

<DataType>float32</DataType>
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<ScalingFactor unit="V">1</ScalingFactor>
<NumberOfChannels>1</NumberOfChannels>

<DataFilename>File.complex.lch.float32</DataFilename>

<UserData>
<RohdeSchwarz>
<DataImportExport MandatoryData>
<ChannelNames>
<ChannelName>IQ Analyzer</ChannelName>
</ChannelNames>
<CenterFrequency unit="Hz">0</CenterFrequency>
</DataImportExport_MandatoryData>
<DatalImportExport OptionalData>
<Key name="Chl NumberOfPostSamples">150</Key>
<Key name="Chl NumberOfPreSamples">150</Key>
</DataImportExport OptionalData>
</RohdeSchwarz>

</UserData>
</RS_IQ TAR FileFormat>

Example: ScalingFactor
Data stored as int16 and a desired full scale voltage of 1 V
ScalingFactor =1V /maximum int16 value = 1V /2% = 3.0517578125e-5 V

Scaling Factor Numerical value Numerical value x ScalingFac-
tor

Minimum (negative) int16 value -215=-32768 -1V

Maximum (positive) int16 value 215.1= 32767 0.999969482421875 V

A.3.2 1/Q Data Binary File

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see Format element and DataType element). To allow reading and
writing of streamed I/Q data, all data is interleaved, i.e. complex values are interleaved
pairs of | and Q values and multi-channel signals contain interleaved (complex) sam-
ples for channel 0, channel 1, channel 2 etc. If the NumberOfChannels element is not
defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[01, // Real sample 0
I[1], // Real sample 1
I[rzi, // Real sample 2
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Example: Element order for complex cartesian data (1 channel)

I[o1, oflor, // Real and imaginary part of complex sample 0
I[i1, olil, // Real and imaginary part of complex sample 1
I[21, QIl21, // Real and imaginary part of complex sample 2

Example: Element order for complex polar data (1 channel)

Mag([0], Phi[O], // Magnitude and phase part of complex sample 0
Mag([l], Phif[l], // Magnitude and phase part of complex sample 1
Mag([2], Phi[2], // Magnitude and phase part of complex sample 2

Example: Element order for complex cartesian data (3 channels)
Complex data: I[channel no][time index], Q[channel no][time index]

I[0]1([0], Q[O][0O1, // Channel 0, Complex sample 0
I[1]([0], Q[11[0], // Channel 1, Complex sample 0
I[21[0], Ql[2]1f[01, // Channel 2, Complex sample 0
I[0][1], QlO][1], // Channel 0, Complex sample 1
I[1i1[111, or11r11, // Channel 1, Complex sample 1
I[21111, Qlz21l11, // Channel 2, Complex sample 1
I[01[2], Ql01f[2]1, // Channel 0, Complex sample 2
Iriirz1, oriirzi, // Channel 1, Complex sample 2
I[2](2]1, Ql2]1[2], // Channel 2, Complex sample 2

Example: Element order for complex cartesian data (1 channel)

This example demonstrates how to store complex cartesian data in float32 format
using MATLAB®.

% Save vector of complex cartesian I/Q data, i.e. iqgigiqg...
N = 100

ig = randn(l,N)+1j*randn(1,N)

fid = fopen('xyz.complex.float32"','w');

for k=1:length (iq)

fwrite (fid, single(real(ig(k))), 'float32");
fwrite (fid, single (imag (ig(k))), 'float32"');
end
fclose (fid)

Example: PreviewData in XML

<PreviewData>
<ArrayOfChannel length="1">
<Channel>
<PowerVsTime>

<Min>
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<ArrayOfFloat length="256">
<float>-134</float>
<float>-142</float>

<float>-140</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-70</float>
<float>-71</float>

<float>-69</float>
</ArrayOfFloat>
</Max>
</PowerVsTime>
<Spectrum>
<Min>
<ArrayOfFloat length="256">
<float>-133</float>
<float>-111</float>

<float>-111</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-67</float>
<float>-69</float>

<float>-70</float>
<float>-69</float>
</ArrayOfFloat>
</Max>
</Spectrum>
<IQ>
<Histogram width="64" height="64">0123456789...0</Histogram>
</I0>
</Channel>
</ArrayOfChannel>

</PreviewData>
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[SENSe:]PULSe:EMODel:FHPTIMEMINIMUM ...ttt 313
[SENSe:]PULSe:EMODel:FHPTIME:SDEVIAtION?......cc.tiiiiiiiiieii e 313
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[SENSe:]PULSE:EMODELFLPLEVELLIMIt?.......oeiiiiieeeie ettt 323
[SENSe:]PULSe:EMODel:FLPLevel:MAXimum?....
[SENSe:]PULSe:EMODel:FLPLEVEL:MINIMUM?....c..oiiiiiiiiiiee e 314
[SENSe:]PULSe:EMODEl:FLPLEVEI:SDEVIAtIoN?........oiiieiieeiee ettt 314
[SENSE:JPULSEEMODEIFLPLEVEI?. ...ttt ettt e b e anee s 313
[SENSe:]PULSe:EMODEL:FLPTIMEIAVERAQGE?.......oiiiiiiiii ittt 314
[SENSe:]PULSe:EMODELFLPTIME:ICOUNL?......ooiiiiieeeee ettt e a e 270
[SENSe:]PULSEe:EMODEL:FLPTIMEILIMIt?......ooiiiiiiiiii ittt an 323
[SENSe:]PULSe:EMODEl:FLPTIMEMAXIMUM?.....uiiiiiiiie ittt e 314
[SENSe:]PULSe:EMODEL:FLPTIME:MINIMUM?.....ooiiiiiiiiiie ettt eaae e e sare e e sareeeeaaeaeenes 314
[SENSe:]PULSe:EMODEel:FLPTIME:SDEVIAtON?.......coiiiiiiieiie ittt 314
[SENSE:JPULSEEMODEIFLPTIME?....cciieitieeiie ettt ettt ettt et e et e et e e steesaeeesaeesseesneesnnaenns 314
[SENSe:]PULSe:EMODel:FMPLevel:AVERage?.

[SENSe:]PULSe:EMODEI:FMPLEVEICOUNL?.... ..ottt ettt e 270
[SENSe:]PULSE:EMODEI:FMPLEVEILIMIt?.......c.ooeiiiieitie ettt 323
[SENSe:]PULSe:EMODEl:FMPLEVELMAXIMUM?......viiiiiie ettt ettt et e et e e e e e enne e e e naeeeennes 315
[SENSe:]PULSe:EMODel:FMPLEVEI:MINIMUM?.....ooiiiiiiiiiieii ettt 315
[SENSe:]PULSe:EMODEl:FMPLEVEI:SDEVIAtON?.......ciiiiiiiiiieiei ettt 315
[SENSE:JPULSE:EMODEIFMPLEVEI?......co oottt ee e e e e e nte e e enae e e snnnaeens 315
[SENSe:]PULSe:EMODel:FMPTime:AVERage?.. .
[SENSe:]PULSe:EMODEI:FMPTIMEICOUNL?.......ooiiiiiiieciie ettt eaee et ena e aeesnee e 270
[SENSe:]PULSe:EMODEL:FMPTIMEILIMIE?.....ccuiiiiiiiiiie ettt 323
[SENSe:]PULSe:EMODEl:FMPTIME:MAXIMUM?......oiiiiiiiiiiie ittt enee e eeee s 316
[SENSe:]PULSe:EMODEel:FMPTIMEMINIMUM ..ottt et 316
[SENSe:]PULSe:EMODEl:FMPTIME:SDEVIAtION?......cciiiiei ettt e e aaa e 316
[SENSE:JPULSEEMODEIFMPTIME?......eiiiiiieiii ittt ettt ettt et e e e e et e e beesaeeeseeesbeesaeeaneaenns 315
[SENSe:]PULSe:EMODel:FTPLevel:AVERage?..

[SENSe:]PULSE:EMODEL:FTPLEVEICOUNL?.... .ottt et ee e e e e neee s 270
[SENSe:]PULSE:EMODEIL:FTPLEVEILIMIE?.....oeiiiiiiiii et 323
[SENSe:]PULSe:EMODel:FTPLEVEIMAXIMUM?......iiiiiiiiiiie ittt 316
[SENSe:]PULSe:EMODEl:FTPLEVEIMINIMUM?....c..viiiiiiii ettt ettt e e aaeeennes 316
[SENSe:]PULSe:EMODEel:FTPLEVEl:SDEVIAtION?......cuiiiiiiiie et 316
[SENSE:]JPULSEEMODEIFTPLEVEI?......cciiiieeieeie ettt ettt esee et esae e e e e sseeenneenes 316
[SENSe:]PULSe:EMODEL:FTPTIMEIAVERAGE?......cciiiiiiieiieaie ettt 317
[SENSe:]PULSe:EMODEL:FTPTIMEICOUNL?. .....oiiiiiiii ittt ettt nee s 270
[SENSe:]PULSE:EMODELFTPTIMEILIMIE?.....c.iiiiiiiiieceeetee ettt snee e 323
[SENSe:]PULSe:EMODEL:FTPTIMEIMAXIMUM?.....ooiiiiieeiiie ettt e et e et e e s e e s aaeeeeaeaeens 317
[SENSe:]PULSe:EMODel:FTPTime:MINimum?...... .317
[SENSe:]PULSe:EMODel:FTPTIME:SDEVIAtION?.....couiiiiiiiii i 317
[SENSE:IPULSEEMODEIFTPTIME?...cicciiieeeiiie ettt e e e et e et e e et e e e ese e e e saseeeennseeeenseeeas 317
[SENSe:]PULSe:EMODEI:RBPTIME:AVERAGE?. ... .eiiiiiiiieiee ettt ettt 318
[SENSe:]PULSe:EMODEI:RBPTIMEICOUNL?......cuiiiiiiiii ettt ettt e e e nnee e 270
[SENSe:]PULSe:EMODEI:RBPTIMELIMIt?. ... .ooiiiiiiiiiieiie e 323
[SENSe:]PULSe:EMODEel:RBPTIME:MAXIMUM ...ttt ettt ettt e eaee e nnea e 318
[SENSe:]PULSe:EMODel:RBPTime:MINimum?..

[SENSe:]PULSe:EMODEel:RBPTIME:SDEVIAtIoN?........oiiiiiie ettt a e 318
[SENSe:]PULSEEMODEIRBPTIME?. ...ttt ettt ettt ettt et e et eeebeeeneeeeneeeneeaaneaas 317
[SENSe:]PULSe:EMODEl:RHPLEVEIAVERAGE?.......coitiiiiiiiiie ittt 318
[SENSe:]PULSe:EMODEI:RHPLEVELI:COUNL?......ooiiiie ettt et e s aaaeeennes 270
[SENSe:]PULSe:EMODEI:RHPLEVEILIMIt?........oiiiiiiiie ettt 323
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[SENSe:]PULSe:EMODEl:RHPLEVELMAXIMUM?......viiiiiie ettt e et e e e e e e e naaeeennes 318
[SENSe:]PULSe:EMODel:RHPLEVEI:MINIMUM?......ooiiiiiiiiieiieeiie ettt 318
[SENSe:]PULSe:EMODEel:RHPLEVEI:SDEVIAtION?.......coiiiiiiiiiiiiie ettt 318
[SENSE:JPULSE:EMODEIRHPLEVEI?. ...ttt e e et e e enaa e e snnaeaes 318
[SENSe:]PULSe:EMODEI:RHPTIMEIAVERGGE?.......ooiuiiiiii ettt eeas 319
[SENSe:]PULSe:EMODEI:RHPTIMEICOUNL?.......ooiiiiiiieciie ettt e snne s 270
[SENSe:]PULSe:EMODEL:RHPTIMEILIMIE?.....couiiiiiiiiiiit ettt 324
[SENSe:]PULSe:EMODEel:RHPTIMEMAXIMUM?......oiiiiiiiiiiie ettt ettt 319
[SENSe:]PULSe:EMODel:RHPTIMEMINIMUM ..ottt 319
[SENSe:]PULSe:EMODEel:RHPTIME:SDEVIAtION?......ocoiiiii ettt 319
[SENSe:]PULSEEMODELIRHPTIME?......uiiiiiiiiie ettt ettt et e et et e b e et e eseeeneeesaeesneaanns 319
[SENSe:]PULSe:EMODEI:RLPLEVELAVERAGE?. ..ottt 320
[SENSe:]PULSe:EMODel:RLPLevel: COUNt?......

[SENSe:]PULSE:EMODEI:RLPLEVELLIMIt?. ... ..ottt 324
[SENSe:]PULSe:EMODel:RLPLEVELMAXIMUM ...ttt 320
[SENSe:]PULSe:EMODEIL:RLPLEVELMINIMUM?.....ooiiiiiiieeie ettt e e e e aeee s 320
[SENSe:]PULSe:EMODEI:RLPLEVELI:SDEVIAtONT?.......coiiieiiiieiieeiie ettt 320
[SENSE:JPULSEEMODEIRLPLEVEI?........ooeiiieeiecee ettt ettt ettt sre et enseesaesnee s 319
[SENSe:]PULSe:EMODEI:RLPTIMEIAVERAGE?. ...ttt 320
[SENSe:]PULSe:EMODel:RLPTime:COUNTt?...

[SENSe:]PULSE:EMODEI:RLPTIMELIMIt?......ccoviiiiieiieeie ettt et eneesaeeenea s 324
[SENSe:]PULSe:EMODEL:RLPTIME:MAXIMUM ...ttt ettt ettt e et e et e s eaneeeesnseeeannes 320
[SENSe:]PULSe:EMODel:RLPTIME:MINIMUM?......oiiiiiiiiiiieei ettt an 320
[SENSe:]PULSe:EMODEl:RLPTIME:SDEVIAtONT?.......oiiiiiiiiiiieieeeie et 320
[SENSE:JPULSEEMODEIRLPTIME?......iiieieiie ettt e e st e e e e e s e e snbaeeenaeeesannaeenns 320
[SENSe:]PULSe:EMODEI:RMPLEVEIAVERAQJE?...... oo ittt ettt ettt 321
[SENSe:]PULSe:EMODel:RMPLevel: COUNt?. ..270
[SENSe:]PULSe:EMODELRMPLEVELLIMIt?........oiiiiiieeeeeeeee e e 324
[SENSe:]PULSe:EMODEI:RMPLEVEI:MAXIMUM? ...ttt ettt eaeeeereenneaens 321
[SENSe:]PULSe:EMODel:RMPLEVELMINIMUM?......oiiiiiiiiiii ettt 321
[SENSe:]PULSe:EMODEl:RMPLEVEL:SDEVIAtION?........ooiiiiiie ettt 321
[SENSe:]PULSEEMODELIRMPLEVEI?. ... .ottt ettt ettt ebe et e e ebeaeneeas 321
[SENSe:]PULSe:EMODEl:RMPTIMEIAVERGQJE?.......coiiiiiiiiiie it 322
[SENSe:]PULSe:EMODELRMPTIME:ICOUNL? ..ottt et e et e e e e s enneeeennes 270
[SENSe:]PULSe:EMODEI:RMPTIMEILIMIt?......oeiiiiiiiiii ettt 324
[SENSe:]PULSe:EMODEel:RMPTIMEIMAXIMUM?......uiiiiiiiieaiie ettt 322
[SENSe:]PULSe:EMODEl:RMPTIME:MINIMUM?.....ooiiiiiieiiie ettt ettt e e e e e e s aae e e aeaeeas 322
[SENSe:]PULSe:EMODel:RMPTime:SDEViation?..

[SENSE:JPULSEEMODEIRMPTIME?.......iiiiieiieeiie et et eite et e etee et et eete e s steesteessteeseeesseesseessseesseeenseeaseeans 321
[SENSe:]PULSe:EMODEI:RTPLEVEIEAVERAGE?......cc.iiiiiiieiieeiieite ettt 322
[SENSe:]PULSe:EMODEI:RTPLEVEICOUNL?. ..ottt 270
[SENSe:]PULSE:EMODEL:RTPLEVEILIMIE?........oiiiiieiie ettt 324
[SENSe:]PULSe:EMODEL:RTPLEVEIMAXIMUM?....ooiiiiiie ettt erre e e s e e e eneee s 322
[SENSe:]PULSe:EMODEl:RTPLEVELMINIMUM?. ...ttt 322
[SENSe:]PULSe:EMODel:RTPLevel:SDEViation?..

[SENSE:JPULSE:EMODEIRTPLEVEI? ...ttt e et e e naee e e s 322
[SENSe:]PULSe:EMODEL:RTPTIMEIAVERAGE?. ...ttt ettt et nbe e 323
[SENSe:]PULSe:EMODELRTPTIMEICOUNL?......ooitiiiiieiiie ettt ettt e sssaesaeeenraennee s 270
[SENSe:]PULSe:EMODELRTPTIMEILIMIE?...cc.uiiiiieiie et 324
[SENSe:]PULSe:EMODEel:RTPTIMEIMAXIMUM?.....oiiiiiiiieiieeie ettt ettt ettt e e enree e s 323
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[SENSe:]PULSe:EMODEel:RTPTIMEMINIMUM?.......viiiiiiii et enna e 323
[SENSe:]PULSe:EMODel:RTPTime:SDEViation?...

[SENSE:JPULSEEMODEIRTPTIME?. .. et iiieieieeeie sttt ee st ettt e esneeneesaeeneesaeeneeseeaneenseeneeneenn 323
[SENSe:]PULSe:FREQUENCY:CRATEAVERAGE?......ccviiiiiiieitieiesie ettt 301
[SENSe:]PULSe:FREQUENCY:CRATEICOUNL?.......oiiiiiiiieii et 270
[SENSe:]PULSe:FREQUENCY:CRATEILIMIt?.......oiiiiieeiecie ettt nee s 324
[SENSe:]PULSe:FREQUENCY:CRATEIMAXIMUM ...ttt 301
[SENSe:]PULSe:FREQUENCY:CRATEIMINIMUM?. ....cuiiiiiiiiiiiieeeeieee et 301
[SENSe:]PULSe:FREQuencY:CRATE:SDEVIAtIONT.....cc.uiiiiiiiii et 301
[SENSe:]PULSE:FREQUENCYICRATE?. ...ttt ettt ettt ettt et e st enbeeaneeenne 300
[SENSe:]PULSe:FREQuency:DEViation:AVERAQGE?........ocoiiiiiiiiiiei et 301
[SENSe:]PULSe:FREQuency:DEVIation:COUNL?........coiiiiiiiiie ittt 270
[SENSe:]PULSe:FREQuency:DEViation:LIMit?......
[SENSe:]PULSe:FREQuency:DEViation:MAXIMUM?........ociiiiiiiiiieei e 301
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?......ccoiiiiiiiieiec s 301
[SENSe:]PULSe:FREQuency:DEViation:SDEVI@tion?...........coiuiiiiiiiiiiieeiee e 301
[SENSe:]PULSe:FREQUENCY:DEVIGONT.......oiuiiiiiiiiiiee ettt 301
[SENSe:]PULSe:FREQUeNCY:PERROIAVERAQGE?. .......iiiiiiiiiiie et 302
[SENSe:]PULSe:FREQUENCY:PERROICOUNE?. ...ttt 270
[SENSe:]PULSe:FREQuency:PERRor:LIMit?.........
[SENSe:]PULSe:FREQuency:PERROIMAXIMUM?......uiiiiiiiiiiii ettt 302
[SENSe:]PULSe:FREQuUency:PERROIMINIMUM?......iiiiiiiiiiii ettt 302
[SENSe:]PULSe:FREQuUency:PERRONSDEVIGON?.......ccviiiiiiieiieeesteee s 302
[SENSe:]PULSE:FREQUENCY:IPERROI? ..ottt ettt e e e e nneenee e 302
[SENSe:]PULSe:FREQUENCY:POINEAVERAQGE?........ciiiiiiieii ettt 303
[SENSe:]PULSe:FREQUENCY:POINECOUNLE?......otiiiiiiiieti et 270
[SENSe:]PULSe:FREQuency:POINt:LIMit?......... ...324
[SENSe:]PULSe:FREQUENCY:POINEMAXIMUM?.....oiiiiiiiiie ittt 303
[SENSe:]PULSe:FREQUENCY:POINEMINIMUM?. ..ot 303
[SENSe:]PULSe:FREQueNCY:POINt:SDEVIAtION?......cccuiiiiiiiiiii et 303
[SENSe:]PULSE:FREQUENCY:IPOINE?. ...ttt ettt et esnae e 302
[SENSe:]PULSe:FREQuency:PPFRequency:AVERAQGE?........cccoiiiiiiiiiiiic e 304
[SENSe:]PULSe:FREQuency:PPFRequency:COUNL?........cooiiiiiiiie et 270
[SENSe:]PULSe:FREQuency:PPFReqUENCY:LIMIt?........c.iiiiiiiiiiiie it 324
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?........cociiiiiiiiiiiieeieeiee e 304
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?.........c.coiiiiiiiiiieee e 304
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIAtion?............ooiiiiiiiiieiie ettt 304
[SENSe:]PULSe:FREQuency:PPFRequency?.....................
[SENSe:]PULSe:FREQuUeNCY:RERROFAVERGGE?.......couiiiiiiiieiiie ettt 304
[SENSe:]PULSe:FREQUENCY:RERROFICOUNL?.......oiitiiiii ittt 270
[SENSe:]PULSe:FREQUENCY:RERROILIMIt?....c..oiiiiiiiiiiiiee e 324
[SENSe:]PULSe:FREQuency:RERROFMAXIMUM?......coiiiiiiiiii ettt 304
[SENSe:]PULSe:FREQuency:RERROIMINIMUM?.....co.uiiiiiiiiiiii et 304
[SENSe:]PULSe:FREQuUency:RERROMSDEVIGtONT?.......c..oiiiiiiiiiieiiieee e 304
[SENSe:]PULSe:FREQuency:RERRor?.... ...304
[SENSEIPULSEIID?....c.ee ettt h et ettt ettt sttt et et ea e e be e e 272
[SENSE:JPULSEINUMBET?. ...ttt bttt h et h e bbbttt s et ae et nae e e e nneenee e 272
[SENSe:]PULSe:PHASE:DEVIation:AVERAQGE?........ooiiiiiiiii ettt 306
[SENSe:]PULSe:PHASE:DEVIation:COUNL?.......ccoiiie ettt aea e naeas 270
[SENSe:]PULSE:PHASE:DEVIGtON:LIMIE?......oiiiiiiiiiiiee e 324
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[SENSe:]PULSe:PHASE:DEVIation:MAXIMUM?.......oiiiiiiee ettt e e enaa e e naeaeenneas 306
[SENSe:]PULSe:PHASe:DEViation:MINimum?...
[SENSe:]PULSe:PHASE:DEViation:SDEVIAtON?........coitiiiiiiiie et 306
[SENSE:JPULSE:IPHASEDEVIGtION?......oeiiiieeieeee ettt ettt e st e et e e et e e e eraeeeenseeeenns 305
[SENSe:]PULSe:PHASE:PERROIMAVERAGE?......ciiiiiiiiii ettt ettt ettt e ene e e s 306
[SENSe:]PULSE:PHASE:PERROICOUNI? ... ..ottt neeeneenee s 270
[SENSe:IPULSE:PHASE:IPERROILIMIt?.......viiiiieie ettt e e e e e e e snnnae e e 324
[SENSe:]PULSe:PHASE:PERROIMAXIMUM?.....ooiiiiiiiiii ettt ettt e e eenea e 306
[SENSe:]PULSe:PHASE:PERROIMINIMUM?. ...ttt 307
[SENSe:]PULSe:PHASE:PERROINSDEVIAtONT. ....c..viiiiiieeecee ettt 307
[SENSE:JPULSEIPHASEIPERROI?..... .ottt ettt ettt e bt et e et eebe e beeeneeesneeeneeenns 306
[SENSe:]PULSE:PHASE:POINEAVERAQGE?.......eiiiiiiiiie ittt 307
[SENSe:]PULSe:PHASe:POINt:COUNt?......

[SENSE:]IPULSEIPHASEIPOINELIMIt?. . ...ttt ettt et e e e beeenea e 324
[SENSe:]PULSe:PHASE:POINEMAXIMUM?. ...ttt ettt b e s 307
[SENSe:IPULSE:PHASE:POINEMINIMUM?. ...ttt e e e e nae e e ennraeeenneas 307
[SENSe:]PULSE:PHASE:POINESDEVIGtON?.......eiiiiiiiie ittt ettt e e 307
[SENSE:JPULSEIPHASEIPOINE? ...ttt ettt ettt e e sne e e e sne e e aneeneesneeneeneenn 307
[SENSe:]PULSe:PHASE:PPPHASE:AVERAGE?. ...ttt 308
[SENSe:]PULSe:PHASe:PPPHase: COUNt?. ...270
[SENSE:]JPULSE:PHASE:PPPHASELIMIt?.... oottt 324
[SENSe:]PULSe:PHASE:PPPHAaSE:MAXIMUM?.......oiiiiiiiie ettt e e e enna e e 308
[SENSe:]PULSe:PHASE:PPPHAaSE:MINIMUM?.......oiiiiiiiieiiii ittt ettt ettt e b e 308
[SENSe:]PULSe:PHASE:PPPHaSE:SDEVIAtIONT?........ooiiiiiiiiiie ittt 308
[SENSE:JPULSEIPHASEIPPPHASE?.......coieiiieeteee ettt ettt et e e et e et e e e enseeesenneeeannes 308
[SENSe:]PULSe:PHASE:RERROINIAVERAQGE?. ... .ottt ettt et ebeesnee e 309
[SENSe:]PULSe:PHASe:RERRor:COUNt?... ..270
[SENSe:IPULSE:PHASE:RERROILIMIE?.....oeiieiiieeeeiee ettt e e enra e e 324
[SENSe:]PULSe:PHASE:RERROIMAXIMUM?. ..ottt ettt et e et eaeeeseeeeneeeneeaneaens 309
[SENSe:]PULSe:PHASE:RERRONIMINIMUM?......oiiiiiiiiiiii ittt 309
[SENSe:]PULSe:PHASE:RERRONSDEVIGON?......ciiiiiieeciiee ettt e e 309
[SENSE:JPULSEIPHASEIRERROI?. ...ttt ettt ettt et e e et e et e e eaeeenteeeneeeneeeneeas 308
[SENSe:]PULSe:POWer:ADROOP:DBIAVERAQGE?........oiiiiiiieiiteite ettt 276
[SENSe:]PULSe:POWer:ADROOP:DBICOUNL?.......oiiiiiieecee ettt e et e e enee e e snnee s 270
[SENSe:]PULSe:POWEr:ADROOP:DB:ILIMIt?. ... .ciiiiiiiii ittt ettt ettt e nbe e 324
[SENSe:]PULSe:POWer:ADROOP:DB:IMAXIMUM?....cutiiiiiiiieite ettt 276
[SENSe:]PULSe:POWer:ADROOP:DB:MINIMUM?......oiiiiiiie ettt ettt e et e e e e ane e e 276
[SENSe:]PULSe:POWer:ADRoop:DB:SDEViation?...

[SENSe:]PULSe:POWErADROOPIDB?. ...ttt 275
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:AVERAGE?..........oiiiiiiieiiie ettt 276
[SENSe:]PULSe:POWer:ADROOP[:PERCENt]:COUNL?.......cuiiiiiiie ittt 270
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:LIMIt?. ..ot 324
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt:MAXIMUM?......coiiiiiiiie ettt 276
[SENSe:]PULSe:POWer:ADRoop[:PERCeNt]:MINIMUM?........iiiiiiiiiiiieiieeie et 277
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:SDEViation?.

[SENSe:]PULSe:POWer:ADROOP[:PERCEN]?.....ciiieiieeiee ettt e 276
[SENSe:]PULSE:POWEIAMPLIECOUNLE?. ...ttt ettt et e et e neeenbeaenneeas 270
[SENSe:]PULSe:POWErAMPLIQICOUNL?......oiiiiiieiiie ittt ettt 270
[SENSe:]PULSe:POWer:AMPLIUAEIAVERGGE?.......c.uiiiiieiie ettt 277
[SENSe:]PULSe:POWEr:AMPLItUAEICOUNL?. ... .ooiiiiii ettt eea e 270
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[SENSe:]PULSe:POWer:AMPLItUEIIIAVERAQGE?. .......oiiiiiiiie et 278
[SENSe:]PULSe:POWErAMPLIEUAE:ILIMIt?. ..ottt 324
[SENSe:]PULSe:POWer:AMPLItUdE: lIMAXIMUM ...ttt 278
[SENSe:]PULSe:POWer:AMPLItUde: IMINIMUM?......oiiiiiie ettt e e e e e 278
[SENSe:]PULSe:POWer:AMPLItUdE:l:SDEVIAtON?........coiiiiiii ittt 278
[SENSe:]PULSE:POWErAMPLITUAEII?. ...ttt 278
[SENSe:]PULSe:POWErAMPLIUAEILIMIt?.... ..ottt aae e e ree e nnes 324
[SENSe:]PULSe:POWer:AMPLItUAEIMAXIMUM?.......ooiiiiiiiii ittt 277
[SENSe:]PULSe:POWer:AMPLItUAEIMINIMUM?.....oiiiiiiii e 277
[SENSe:]PULSe:POWer:AMPLItUdE:IQ:AVERAQJE?. .......oiiiiiiii ittt 279
[SENSe:]PULSe:POWer:AMPLItUAEIQ:ILIMIt?. .....ooiiiiiie ettt 324
[SENSe:]PULSe:POWer:AMPLitude:Q:MAXIMUM?....uiiiiiiiiie ittt 279
[SENSe:]PULSe:POWer:AMPLitude:Q:MINimum?.....
[SENSe:]PULSe:POWer:AMPLitude:Q:SDEVIAtON?........ooiiiiieiii ettt 279
[SENSe:]PULSE:POWErAMPLIEUAEIQ?.....ciiieeieeeie ettt ettt ettt et saseesaeenseesseeanneeas 278
[SENSe:]PULSe:POWer:AMPLIitUdE:SDEVIAtION?.......c..viieiceiieeeee et 277
[SENSE:]JPULSEIPOWEIAMPLIEUAE?. ...ttt ettt e et e e e eaeeenee e 277
[SENSe:]PULSE:POWENAVG:AVERAQJE? ... .ottt ettt ettt 279
[SENSE:JPULSE:POWENAVGICOUNL?. ...ttt ettt e et e e e nte e e snte e e enneaeeanaeas 270
[SENSe:]PULSe:POWer:AVG:LIMit?.........

[SENSe:]PULSE:POWErAVG:MAXIMUM? ...ttt sttt ettt sttt ne e sene s 279
[SENSe:]PULSE:POWENAVG:MINIMUM ..ottt ettt s e e e e et a e eatee e snsseeesnsaeeennneaeenns 280
[SENSe:]PULSE:POWETrAVG:SDEVIAtON?.......ciiiii ettt ettt et et et eebeeenee e 280
[SENSE:JPULSEIPOWETIAVG? ... .ottt ettt e et et e e bt e et e e saeesase e st e e sbeesseeesseesnseesaeanseesneesnnaens 279
[SENSe:]PULSE:POWEIBASE:AVERAGE?.....ccuuiiiiiieiie ittt n 280
[SENSe:]PULSE:POWEIBASE:COUNL? ...ttt ettt ettt e et e et e e e eaeeennaeeeeas 270
[SENSE:]JPULSE:POWENBASE:LIMIt?.....ccueeieieeesie ettt eesne e nis 324
[SENSe:IPULSE:POWErBASE:MAXIMUM?.....ooiiiiiiee ettt ettt e e s e e et e e et e e e ensae e e enseeeesnneeas 280
[SENSe:]PULSE:POWErBASE:MINIMUM? ..ottt ettt et e e et e e e e eaeeenseeeneeenbeesneaanns 280
[SENSe:]PULSe:POWEr:BASE:SDEVIAtIONT. ..ottt 280
[SENSE:JPULSEIPOWEIBASE?.......cc oottt ettt e e e et e e e s e e e e e s nba e e esteeesnnaeeeanneas 280
[SENSe:]PULSE:POWEIMAXAVERAGE?. ...ttt ettt ettt ettt et et eebe et eeeaeesneaenns 281
[SENSE:]JPULSE:POWEIMAXICOUNL? ..ottt ettt ettt et e e s e e sbeesneeensaeenseenseeanneeas 270
[SENSE:JPULSE:IPOWENMAXLIMIE?....ooiiiiiee ettt ettt et e s e et e e e e e nta e e esae e e e nsaaeeaneeas 324
[SENSe:]PULSE:POWEIMAXIMAXIMUM ...ttt ettt ettt esiee et eeseeesbeeesbeesneeenseeeneeenseaaneaaas 281
[SENSe:]PULSe:POWErMAX IMINIMUM?....oiiiiiieiieeite ittt sttt e 281
[SENSe:IPULSE:POWENMAX:SDEVIAtION?.....ccc ittt et e e et e e s eesnnae s 281
[SENSE:JPULSEIPOWETIMAX?.....e ettt ettt ettt ettt et e e ae e e bt e et e e st e enbeeebeeenseeeneeenneeaseeas 281
[SENSe:]PULSE:POWETMIN:AVERGQJE?.......oiitiiiiiiiiie ettt sttt s 282
[SENSe:JPULSE:POWENMIN:COUNL?......ooiiiiiie ettt e et e e et e e e esae e e enseeeennneeas 270
[SENSE:]JPULSEIPOWETMIN:LIMIE?. ...ttt ettt ettt e et e e e sae e e s e e eneeesbeaaneeaas 324
[SENSe:]PULSe:POWErMIN:MAXIMUM? ...ttt sttt e 282
[SENSe:IPULSE:POWENMIN:MINIMUM?.....oiiiiiiieciiee ettt et e et e et e e st e e e eateeessanaeesnnaeeannes 282
[SENSe:]PULSE:POWETMIN:SDEVIGON?.......cooiiiiiiieiieitit ettt ettt e et saeeenee e 282
[SENSe:]PULSe:POWer:MIN?................

[SENSe:]PULSE:POWEION:AVERGGE?..... oottt ettt ettt ettt et 283
[SENSE:]PULSEIPOWEIIONICOUNL?. ...ttt ettt ettt et e et e et e e see e eneeenseeeneeeseesneeanns 270
[SENSE:]PULSEIPOWETIION:LIMIE?....ccviiiiieeeii ettt ettt s e e te e s e nae e s e ennaennnas 324
[SENSe:IPULSE:POWENON:MAXIMUM?.....oiiiiiiie ettt ettt e e e e et e e e et e e e ess e e e sbaaaesnsaeeesnseeeasneeeannes 283
[SENSe:]PULSE:POWErON:IMINIMUM?. ...ttt ettt ettt e e et eebe e neeesaeeenneeeeean 283
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[SENSe:]PULSE:POWENON:SDEVIGON?......eiiiiiiee ettt e e a e e e e e snae e e sanaaeenns 283

[SENSE:JPULSEIPOWETIION?. ...ttt ettt et ettt e et e e bt e eaeeeeae e et e e eseeeseesneeasaeenseeaneaanneean 282
[SENSe:]PULSe:POWer:OVERShOOt:DBIAVERAQGE?........oiiiiiiiieiie et 283
[SENSe:]PULSe:POWer:OVERShOOt:DBiCOUNL?......c.veiieeiiie et 270
[SENSe:]PULSe:POWer:OVERShOOt:DB:ILIMIt?.......ccueiiiiiiiiiieeiie ettt 324
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:MAXIMUM?....cuiiiiiiiiiiiieie ettt e 283
[SENSe:]PULSe:POWer:OVERShoOt:DB:MINIMUM?........ooiiiiieiiiie et e e 283
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:SDEVIAtoN?.......ccoiiiiiieiiieiie ettt 283
[SENSe:]PULSe:POWErOVERSNOOtDB?........eiiiiiiiiiiiiee ettt 283
[SENSe:]PULSe:POWer:OVERshoOt[:PERCENt]:AVERAGE?.........coiiiiiiiiiiieiiie et 284
[SENSe:]PULSe:POWer:OVERSshoOt[:PERCENt]:COUNL?.......c.oiiiiiiiieiieiee e 270
[SENSe:]PULSe:POWer:OVERShOOt[:PERCENt:LIMIt?........ooiiiiiiiiieiei e 324
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MAXimum?.
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MINIMUM?.........ooiiiiiiiaiii it 284
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEVIation?..........ccciiiiiiiiiiiiieeccee e 284
[SENSe:]PULSe:POWer:OVERShOOL[:PERCENE]?......ccoiiiieiiee ettt 284
[SENSe:]PULSE:POWETIPAVG:AVERAQJE? ... ..ottt ettt ettt e et eeseeeneeenbeeaneaanns 285
[SENSe:]JPULSE:POWETIPAVG:COUNL?.......ooiitieiiie ettt ettt ettt et et e e sbeesneeensaesnseeseeaseeens 270
[SENSE:JPULSE:POWENPAVG:LIMIt? ...ttt e e et e e e e e e enraeeennnas 324
[SENSe:]PULSe:POWer:PAVG:MAXimum?..

[SENSe:]PULSe:POWEr:PAVG:MINIMUM?. .....oiiiiiiiitieie ettt 285
[SENSe:]PULSe:POWErPAVG:SDEVIAtION?........eiiiiiiie ettt e st e e aae e 285
[SENSE:JPULSEIPOWETIPAVG? ...ttt ettt ettt et e e it e b e enb e e st e et e e eneeenseeeneeeseeaneeas 285
[SENSe:]PULSe:POWErPMIN:AVERAGE?.......cuiiiiiiiitieitt ettt ettt 286
[SENSe:]PULSE:POWENPMIN:COUNL? ..ottt et et st e e e sae e e naeaeenaeas 270
[SENSe:JPULSE:POWETPMIN:LIMIE?. ...ttt ettt e ne e e s 324
[SENSe:]PULSe:POWer:PMIN:MAXimum?..

[SENSe:IPULSE:POWErPMIN:MINIMUM?.....ooiiiiieiiiiieciee ettt et e e eae et e e s saseeeebaeeeenreeesnnes 286
[SENSe:]PULSe:POWETrPMIN:SDEVIGtIONT......oiiiiiii ittt et e e 286
[SENSE:JPULSEIPOWETIPMIN?. ...ttt ettt ettt ettt et e et et e s saa e s e ssbeessaeesseesnseenseeanseenseesnneenns 285
[SENSe:]PULSE:POWETPOINEAVERAQGE? ... oottt ettt et 286
[SENSe:]PULSE:POWETPOINECOUNL?. ...ttt ettt e e e sae e e e e eneeenbeaeneeeas 270
[SENSE:]JPULSE:POWETPOINELIMIt?.....cctiiiiiiiiiecie ettt ettt ettt e eaa e s e b e sneeenns 324
[SENSe:]PULSE:POWErPOINtMAXIMUM?...ccoiiiieiiiiieciie ettt et e e et e e ese e e s saseeeabaaeeebeeeannnes 286
[SENSe:]PULSe:POWETr:POINEMINIMUM? ..ottt e e e 287
[SENSe:]PULSe:POWEr:POINESDEVIAONT. .....coiiiiiiiiiiieiie et 287
[SENSE:JPULSEIPOWEIPOINL?.......eeiiieiee ettt e e et e et e e e st e e et e e e e ba e e s enbeeesnaseeeannneeeas 286
[SENSe:]PULSe:POWer:PON:AVERage?.

[SENSE:]JPULSE:POWEIPONICOUNL? ..ottt ettt ettt ettt e et e e sbeesneeasaesnseenseeaneeeas 271
[SENSE:JPULSE:POWEIPON:LIMIt?.....cciitiiiiieiie ettt e st e e et e e e e s nta e e esaa e e e naaaeeanneas 324
[SENSe:]PULSE:POWEIPON:IMAXIMUM?.....ciiiiiiiiiiie ettt ettt et et et e et e et e sbeesneeanseeeneeenseaannaaas 287
[SENSe:]PULSe:POWErPON:MINIMUM?....oiiiiiiiiieiiie ittt ettt 287
[SENSe:]PULSE:POWErPON:SDEVIAtION?......cciciiieeiiiee ettt et e e e e e e s eeannaeeas 287
[SENSE:JPULSEIPOWETIIPON?. ...ttt ettt ettt ettt e e ae e et e teeenbeeebeeanseeeneeenneaaneaas 287
[SENSe:]PULSe:POWer:PPRatio:AVERage?...

[SENSe:]PULSe:POWEr:PPRatio:COUNL?........coiii ettt e et e s e e aana e 271
[SENSe:]PULSE:POWETrPPRALIO:LIMIt?.......ooiiiiiiiie ettt ettt sbee e 324
[SENSe:]PULSe:POWer:PPRatio:MAXIMUM?. ..ottt 288
[SENSe:]PULSe:POWer:PPRatio:MINIMUM?......cooiiieiiie ettt st e e eneeas 288
[SENSe:]PULSe:POWer:PPRatio:SDEVIAtION?........coiiiiiiiiiieie ettt 288
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[SENSE:JPULSE:IPOWENPPRALIO?.......ciiitiiiieiiee ettt ettt e et e e et a e et e e e snaeeeenneeas 288
[SENSe:]PULSe:POWer:RIPPle:DB:AVERage?..
[SENSe:]PULSe:POWErRIPPIE:DBICOUNL?......c.oiiiiiiieiieesieeeste et sne e e eneenneens 271
[SENSe:IPULSE:POWENRIPPIE:IDB:LIMIt?........evieeiiiiee ettt et et e e e e e eanee e e 324
[SENSe:]PULSe:POWer:RIPPIE:IDB:IMAXIMUM?......cuiiiiiiiiieie ettt ettt e et e e enee e s 289
[SENSe:]PULSe:POWer:RIPPIE:DB:IMINIMUM?.....uiiiiiiiiiiiie ittt 289
[SENSe:]PULSe:POWer:RIPPIe:DB:SDEVIAtION?.........cvieiiiii et 289
[SENSE:JPULSEIPOWETRIPPIEIDB?.....cciiiiiii ettt ettt ettt eb ettt e e nbe e e e e neeeeneeennaeeneas 288
[SENSe:]PULSe:POWer:RIPPIe[:PERCEN:AVERAGE?.......cccuiiiiiiiiieei et 290
[SENSe:]PULSe:POWer:RIPPIe[:PERCENt:COUNL?.........viieiiiie ettt 271
[SENSe:]PULSe:POWer:RIPPIE[:PERCENt:LIMIt?.........ooiiiiiiii e 324
[SENSe:]PULSe:POWer:RIPPIe[:PERCEeNt]:MAXIMUM?.......oiiiiiiiiiieiii ettt 290
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MINimum?...
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:SDEVIation?.......cc.coiiiiiiiiiiii ettt 290
[SENSe:]PULSe:POWErRIPPIE[:PERCENE]?.... .ottt sne e e 289
[SENSe:]PULSE:POWENTOPR:AVERAQJE? ... .ottt ettt ettt ettt enees 290
[SENSe:]PULSE:POWETTOPR:COUNL?. ...ttt ettt ettt e e et e e e e s e e naeeeneaenes 271
[SENSE:JPULSE:POWETOR:LIMIE?....cceiiiieieeieee ettt ste e seeemeenneaneeneeaneens 324
[SENSe:IPULSE:POWErTOP:IMAXIMUM?.....cciiiieeiiiee ettt eet ettt e et e e et e st e e e e e enteeesnnaaeesnneaeeanneas 290
[SENSe:]PULSe:POWer:TOP:MINimum?.....

[SENSe:]PULSEe:POWErTOP:SDEVIGtONT?......ciiiiiiiiiitieie ettt 290
[SENSE:JPULSEIPOWEITOP ...ttt ettt e et e et e e st e e e e e e e sasaeeessseeeensaaesesaeeesnseeeanns 290
[SENSe:]PULSe:STABIlity: AMPLIUAEICOUNL? ...ttt 271
[SENSe:]PULSe:STABIlity:BURSECOUNL? ...ttt nee e e e s 271
[SENSe:]PULSe:STABIlity:PHASEICOUNL?......coiiiiiit ittt ee e 271
[SENSe:]PULSe:STABIlity:PIBUIrSt:COUNL?. .....coiiiiiiii ettt ettt e e b e snea e 271
[SENSe:]PULSe:STABIlity: TOTal:COUNTt?....

[SENSe:]PULSe:TIMING:DCYCIEIAVERAGE? ... oottt ettt 292
[SENSe:]PULSE:TIMING:DCYCIEICOUNL?. ...ttt ettt et e e e e e e enea e e 271
[SENSe:]JPULSE:TIMING:DCY CIEILIMIE?......eieeeeieeese ettt e e ee e enee e 324
[SENSe:]PULSe:TIMING:DCY CIEIMAXIMUM? ..ottt ettt 292
[SENSe:]PULSe:TIMING:DCY CIEIMINIMUM?.....cuiiiiiiiii ittt enee e e e 292
[SENSe:]PULSe: TIMING:DCY CIe:SDEVIAtION?......cuiiiiiiiie et 292
[SENSE:JPULSETIMINGIDCY CIE?......eeieteiiiie ettt ettt ettt he ettt et e e e b e 292
[SENSe:]PULSe: TIMING:DRATIO:AVERAGE ...ttt ettt et e e saeeeseeeneeesbeesneaenns 293
[SENSe:]JPULSE:TIMING:DRATIO:COUNLE?......eiiiieeesie ettt e e enne e e 271
[SENSe:]PULSE:TIMING:DRATIOLIMIE?. ..ottt ettt 324
[SENSe:]PULSe:TIMing:DRATio:MAXimum?... ...293
[SENSe:]PULSe: TIMING:DRATIOIMINIMUM ...ttt ettt 293
[SENSe:]PULSe:TIMING:DRATIO:SDEVIAtIONT.....cueiiiiiiii ettt 293
[SENSE:]PULSE:TIMINGIDRATIO?. ... ettt ettt ettt ettt et e et e e et e e bt e eateebeeenbeeabeeanteeaneeenseaaneeas 293
[SENSe:]PULSE:TIMING:FALLIAVERGQJE? ... .ottt 294
[SENSe:]PULSE:TIMING:FALLICOUNLE?. ...ttt ettt 271
[SENSe:]PULSE: TIMING:FALLILIMIE?......oiiiiiiieiie ettt ettt e e eene e e eneeeneesaeeas 324
[SENSe:]PULSe:TIMing:FALL:MAXimum?.... ...294
[SENSe:]PULSe: TIMING:FALLIMINIMUM?.......oiitiiiiiiiie ettt ettt 294
[SENSe:]PULSe:TIMING:FALL:SDEVIGtON?.......coiiiiiiieieiiit ettt ettt e e saee e e 294
[SENSE:JPULSE:TIMINGIFALL?.....ceeeeee ettt e et e et e te e e neeeneeneeenes 293
[SENSe:]PULSE:TIMING:OFFIAVERAGE?......ccuiiiiiieiit ettt ettt ettt e nbeesnee e 294
[SENSe:]JPULSE:TIMING:OFFICOUNL?. ...ttt ettt ettt e e e sae e et e e eaeeeneeaneaeas 271
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[SENSe:]JPULSE:TIMINGIOFFLIMIE?. ...ttt 324

[SENSe:]PULSE:TIMING:OF FIMAXIMUM?....otiiiiitiieit ettt 294
[SENSe:]PULSe: TIMING:OFFIMINIMUM ...ttt 295
[SENSe:]PULSe: TIMING:OFF:SDEVItION?......ciiiiiiieitii ittt 295
[SENSE:JPULSE:TIMINGIOFF ...ttt ettt bbb e 294
[SENSe:]PULSE:TIMING:PRF:AVERGGE?......couiiiiiiiiii ettt 295
[SENSe:]PULSE:TIMING:PRFICOUNL?. ..ottt ettt ettt be e 271
[SENSE:JPULSE:TIMING:PRFLIMIE?. ..ottt 324
[SENSe:]PULSe: TIMING:PRFIMAXIMUM?.......oiitiiiiiiie ittt ettt 295
[SENSe:]PULSe: TIMING:PRFIMINIMUM?. ...ttt 295
[SENSe:]PULSE:TIMING:PRF:SDEVIGtONT?......cutiiiiiiiiiieiete ettt 295
[SENSE:JPULSETIMING:PRF ...ttt et et e st enae e e e nneeneeeeeneenes 295
[SENSe:]PULSe:TIMing:PRI:AVERage?....

[SENSe:]JPULSE:TIMING:PRIECOUNL?. ...ttt ettt ee s 271
[SENSE:JPULSE:TIMING:PRIELIMIE?......eieeeieieese ettt e e eenneenee e 324
[SENSe:]JPULSe: TIMING:PREMAXIMUM ...ttt ettt ettt 296
[SENSe:]PULSE:TIMING:PREMINIMUM?.....coiiiiiiiieiee ettt 296
[SENSe:]PULSe: TIMING:PRIESDEVIGtONT.......eiiiiieie ettt 296
[SENSE:JPULSEITIMINGIPRI? ...ttt ettt b ettt et e et et e e ene e 296
[SENSe:]PULSe:TIMing:PWIDth:AVERage?.... ..297
[SENSe:]JPULSEe:TIMING:PWIDth:COUNL?.......eiiiiiieeieie ettt eneas 271
[SENSe:]PULSE:TIMING:PWIDI:LIMIt?. ...ttt e 324
[SENSe:]PULSe:TIMING:PWIDth:MAXIMUM?......oiitiiiiiiieiieteei ettt 297
[SENSe:]PULSe: TIMING:PWIDth:MINIMUM?.......coiiiiiiiiiieiieet ettt 297
[SENSe:]PULSe:TIMING:PWIDth:SDEVIGtON?........coiiiiiiieiiii ittt 297
[SENSE:JPULSE:TIMING:PWIDINT. ...ttt bbbttt 296
[SENSe:]PULSe:TIMing:RISE:AVERage?. ...298
[SENSe:]PULSE:TIMING:RISE:COUNL?. ...ttt ettt 271
[SENSe:]PULSE:TIMING:RISE:LIMIt?....coeiiiiiiieit e 324
[SENSe:]PULSe: TIMING:RISE:MAXIMUM?......viiiiiiiiieiieiee ettt 298
[SENSe:]PULSe: TIMING:RISE:MINIMUM?......ooitiiiiiii ittt 298
[SENSe:]PULSEe:TIMING:RISE:SDEVIAtIONT......ciiiiitiiiieieeee ettt 298
[SENSE:JPULSETIMINGIRISE?.....coeiiiiiiiieee sttt e st et et e e neeeneeneeenes 297
[SENSe:]PULSe: TIMING:SETTINGIAVERGGE?......coiiiiiiiiiie ettt 298
[SENSe:]PULSe:TIMING:SETTIHNGICOUNLE?......oiiiiiieiie ettt 271
[SENSe:]JPULSE:TIMING:SETTING:LIMIt?.....oeeiieieeieeeseee sttt n 325
[SENSe:]PULSe: TIMING:SETTING:MAXIMUM?......iiiii ettt 298
[SENSe:]PULSe:TIMing:SETTling:MINimum?.....

[SENSe:]PULSe: TIMING:SETTING:SDEVIAtION?......couiiiieiiieeie et 298
[SENSE:]PULSE:TIMING:SETTING?. ...ttt ettt ettt et e st et e e et e aneeens 298
[SENSe:]PULSe:TIMING:TSTamMP:AVERAGE? ...ttt ettt et et a e e e e eneeeas 299
[SENSe:]PULSe:TIMING:TSTamMP:COUNL?.......oiiiiiiieetieitee ettt 271
[SENSe:]JPULSE: TIMING:TSTaMP:ILIMIE?.....ooiiiiiieitie ettt 325
[SENSe:]PULSe:TIMING: TSTampP:MAXIMUM?.......oiuiiiiiiiiiieiteeie ettt 299
[SENSe:]PULSe:TIMing:TSTamp:MINimum?...

[SENSe:]PULSe: TIMING:TSTamp:SDEVIAtION?.......cc.eiiiiiiiiiiie ettt 299
[SENSE:IPULSE: TIMING: TSTAMP ...ttt ettt ettt b ettt ettt ettt ettt et e e e ens 299
[SENSe:]PULSe:TSIDelobe: AMPOWEICOUNL?.......oiiiiiiiiiieete ettt 271
[SENSe:]PULSe:TSIDelobe:CRATIO:COUNL?.......oiiiiiieee ettt e e e e enre e e snnnaeenes 271
[SENSe:]PULSe:TSIDelobe:IMPOWErCOUNL?.........oiiiiiiiiie ittt 271
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[SENSe:IPULSe:TSIDelobe:ISLEVEI:COUNL?.......c..viieeie ettt e e s 271
[SENSe:]PULSe:TSIDelobe:MFRequency: COUNt?... .. 271
[SENSe:]PULSe:TSIDelobe:MPHASEICOUNL?. ..ottt 271
[SENSe:]PULSe:TSIDelobe:MWIDth:COUNL?........oiiiiiiie ettt et re e e e e anee s 271
[SENSe:]PULSe:TSIDelobe:PCORrelation:COUNL?........cc.iiiiiiiie et 271
[SENSe:]PULSe:TSIDelobe:PSLEVEICOUNL?.......ocuiiiiiiiee e 271
[SENSe:]PULSe:TSIDelobe:SDELaY:COUNL?........oiiiiiiieiie ettt 271
[SENSEIRLENGNT. ...t b ettt et b et b e nb e nb e 157
LS =L ST 5 L= SRS 157
[SENSE:ISTATISHCSNZITYPE . ... .ottt ettt 249
[SENSE:ISWEEPICOUNL ...ttt b et b e bbbt ettt e et e et e e e ans 171
[SENSe:]SWEEP:COUNECURRENT?. ...ttt ettt 171
[SENSe:]SWEep:POINts

[SENSE:ISWEEP:TIME. ...ttt ettt b et b et b e b et e bttt eae et e e e enes
[SENSe:]TRACe:MEASUrement:ALGOITNM. .....oouiiiii e 161
[SENSe:]TRACe:MEASurement:DEFine: AMPLItUAE:UNIT .......ooiiiiiiiiie e 161
[SENSe:]TRACe:MEASurement:DEFiNe:BOUNArY:TOP..........coiiiiiiirieiiieie et 161
[SENSe:]TRACe:MEASurement:DEFine:COMPeNSate:ADROOP. .........coiuiiriiiiiieiiiesiee et 161
[SENSe:]TRACe:MEASurement:DEFine:DURAtiON:AUTO.......ccviiiiiiiieeeee et 136
[SENSe:]TRACe:MEASurement:DEFine:DURation:MAX
[SENSe:]TRACe:MEASurement:DEFiNe:DURALIONIMIN.........ooiiiiiiiiiii e
[SENSe:]TRACe:MEASurement:DEFine:DURALION:IOFF.........ccviiiiiie et
[SENSe:]TRACe:MEASurement:DEFine:FREQuUenCY:OFFSet.........ccccoiiiiiiiiiiiiiiec e 137
[SENSe:]TRACe:MEASurement:DEFine:FREQuency:OF FSet:AUTO......c.cciiiiiiiiiieiieeic e 137
[SENSe:]TRACe:MEASurement:DEFine:FREQUENCY:RATE ..ottt 137
[SENSe:]TRACe:MEASurement:DEFine:FREQuency:RATE:AUTO.......ccoiiiiiiiiiiiieeee e 137
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ADRoop
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth............cccceiiiiiiiiiiii e 166
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OF FSet:LEFT........cccoviiiiiiiiic e 166
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt..............ccoooiiiiiiiiie, 166
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence.............cccocoveveiieeeiiiieecec e 166
[SENSe:]TRACe:MEASurement:DEFIN€:PULSEINSTANt.......coiiiiiiiiiiieiiie e 163
[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant: AWINAOW. ........c.cciiiiiiiiiiiiieiieeieeseeeee e 163
[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant:REFErence............ccccveeevouiieciiiee e 164
[SENSe:]TRACe:MEASurement:DEFine:PULSe:MODUIAtION. .........eiiiiiiieiiiie e 138
[SENSe:]TRACe:MEASurement:DEFINe:PULSE:PERIOM. ........cccoiiiiiiiiiiiieccecrc e 138
[SENSe:]TRACe:MEASurement:DEFine:PULSE:REFEreNnCe. ..........cccuvieeiiiieiiiie et 164
[SENSe:]TRACe:MEASurement:DEFine:PULSe:REFerence:POSItioNn...........ccooiiiiiiiiiiiiieee e 164
[SENSe:]TRACe:MEASurement:DEFine:PULSe:SELeCted...........cociiiiiiiiiiiicic e 173
[SENSe:]TRACe:MEASUrement:DEFINE:RIPPIE.........ccccuiiiiieeceee e e 162
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:ALIGNMENT........cooiiiiiiiiiii e 173
[SENSe:]TRACe:MEASurement:DEFIN€:RRANGEIAUTO......ccouiiiiiiiiiiie e 174
[SENSe:]TRACe:MEASurement:DEFine:RRANGEILENGth. .........ocoiiiiiiiiii e 174
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:IOFFSEt........uiiiiiiiiie e 174
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:REFEreNCE. ........occueiiiiiiiieiie e 175
[SENSe:]TRACe:MEASuUrement:DEFINE: TOP:FIXEd..........coouiiiiiiie et 162
[SENSe:]TRACe:MEASurement:DEFine: TRANSsition:HREFerence............ccccoooiiiiiiiiiieeee e 162
[SENSe:]TRACe:MEASurement:DEFine: TRANSition:LREFerence............ccccceviiiiiiiiiiniieccc e 163
[SENSe:]TRACe:MEASurement:DEFine: TRANSItiON:REFErence. ............occueeiiiiieciiiie e 163
[SENSe: ] TRACE:MEASUIreMENt:POWETIAVG? ...ttt ettt 332
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[SENSe:]TRACe:MEASurement:POWer:MAX?.. ... 332
[SENSe:]TRACe:MEASUrement:POWETMINT?.......ooiii ettt 332
[SENSe:]TRACe:MEASurement:POWer:PULSE:BASE?.......cccoiiiiiiiiee e 332
[SENSe:]TRACe:MEASUrement:POWErPULSE:TOP?........ooiieee ettt 332
[SENSe:]TRACe:MEASUrement:PULSEIDCY CIE?..... .ottt 332
[SENSe:]TRACe:MEASuUrement:PULSE:DURGLIONT........ooiiiiiiiiiiiiiieie e 332
[SENSe:]TRACe:MEASUrement:PULSE:IPERIOA?........ccuiiiiiiee ettt 332
[SENSe:]TRACe:MEASUrement:PULSE:SEPAration?..........c.oii it 332
[SENSe:]TRACe:MEASurement: TRANSsition:NEGative:DURAION?..........coooviiiiiiiiiiciicee e 332
[SENSe:]TRACe:MEASurement: TRANSsition:POSitive:DURation?..... ...333
[SENSe:]TRACe:MEASurement: TRANSition:POSitive:OVERShOO?..........ccoiiiiiiiiiiee e 333
ABORL. ...ttt ettt e —e ettt eheeeaae e ht e e te et e e eateeante e st e eat e e beeenteeenteenreeenaeeteeenneennen
CALCulate<n>:DELTamarker<m>:AOFF ..........cooii ettt et
CALCulate<n>:DELTamarker<m>:LINK........ .ottt s e et e e nae e anaeas
CALCulate<n>:DELTamarker<m>:LINK:TRENUG.........c.cootiiiiiiiie et e e e e neeeennees
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT........cooiiii e
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ..ot
CALCulate<n>:DELTamarker<m>:MAXIMUM:RIGHL.........cccciiiiiiieie e
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK].. .
CALCulate<n>:DELTamarker<m>:MINIMUM:LEF T ...t
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT .........coooiiiiiiie e
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL...........cccoiiiiiiii e
CALCulate<n>:DELTamarker<m>:MINIiMUM[:PEAK]........cooiiiie e
CALCulate<n>:DELTamarker<m>:MREFEIrENCE............cceiuiriiiiiie et e e aeee s
CALCulate<n>:DELTamarker<m>:TRACE. ......cc.oiiiiiiie ittt ettt ettt et e et e anee e
CALCuUlate<n>:DELTamMarker<m>:X...... ..ot aiiie ettt et e et ee e et ee e sase e e e aaseeeaatseeeateeaeanseeeeanseeaanes 255
CALCulate<n>:DELTamarker<m>:X:RELAVE?.........ccooiiriiiiiie e 330
CALCulate<n>:DELTamarker<m>:Y?........... .
CALCulate<n>:DELTamarker<m>[:STATE]........coeiiiiieiiieeaiie et ettt e et e e ebaee e eneeaesnneeaeaneeeas
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEI<MA>........ccoiiiiiiiiieiiiieeeieee e e siee e seeeeeseeeeaneee e 253
CALCulate<n>:DISTrDUtIONEMODEL.........coiiiiiiiiii ettt s 175
CALCulate<n>:DISTribution:FREQUENCY.........cccoiiiiiiiiiiii s 177
CALCulate<n>:DISTribution:LLINES[:STATE].....c.ueeiiiiiiiitt ettt 177
CALCulate<n>:DISTrDULONINBINS......cc.oiiiii ettt 178
CALCUlate<n>:DISTrDUONIPHASE. ..ottt ettt e et e et e e eeeneeeneeens 178
CALCuUlate<n>:DISTrDULIONIPOWVET........cccu ittt et e et e e et e e et eeeanseeeeansaeeanneeeeannnes 179
CALCulate<n>:DISTribution:TIMing.... ... 180
CALCuUlate<n>:MARKEIr<M>IAOFF ... ..ottt ettt e et e e et et eeeneeeebeeaneaans 250
CALCuUlate<n>:MARKEISMZILINK ... ..ot e et et e e e e et e e s e e easaeeesneeeesnnaeeeanseeeensseaennes 255
CALCulate<n>:MARKer<m>:LINKITRENG.........cccioiiiiiiiit ittt 256
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T ...ttt 257
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ........ccttiiiieeiiiie e eieeeseeeeseee e et eesneeeesnreeessneeeeaneeeeannes 258
CALCulate<n>:MARKer<m>:MAXIiMUM:IRIGHTL............coiiiiiii e 258
CALCulate<n>:MARKer<m=>:MAXIMUM[IPEAK]....... oottt 258
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......oooi e nee e e 258
CALCulate<n>:MARKer<m>:MINimum:NEXT.... ....259
CALCulate<n>:MARKer<m>:MINIMUM:RIGHTL..........ccooiii e 259
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK]........cccttiiiaiieie e 259
CALCulate<n>:MARKEr<m>:PEXCUISION. ......cc.utiiiiiitiiieiie ettt ettt ettt e e e sbeesaeeens 256
CALCulate<n>:MARKEI<M>:TRACE. .....ccouiiieiiiie ettt e e et e e st e e e be e e e anbe e e enbeeeaneeaeanneas 251
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CALCulate<n>:MARKer<m>:X..... .
CALCUIAte<N>IMARKEISIMZIY 2.ttt e et e e e e ettt e e sas b e e e aane e e e amseeeasaeeeeseeaesnseeaeanneeas 331
CALCulate<n>:MARKEIr<MI[ISTATE]. ....c.uut ittt ettt ettt 251
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEIr<MA>........coiuiiiiiiiiiiiieiie it 250
CALCUIate<n>:MSRAIALINEISHOW.......ooiiiiiii ettt et et eeeee e teeeae e e eneeenneenes 262
CALCUIate<n>:MSRA:ALINE[:VALUE]. ..ottt ettt 262
CALCulate<n>:MSRAWINDOWSNZIVAL. ..ottt ettt sbeesnee e 263
CALCuUlate<n>:PPSPeCtrUMIAUTO. ...ttt ettt e ettt e e st e e e e ms e e e e asb e e e atbeaeenneeaeanneeas 188
CALCulate<n>:PPSPectrum:GTHRESNOIG. ...........oiiiiiieee e e snee e 189
CALCulate<n>:PPSPectrum:MAXFrequency.. .
CALCulate<n>:PPSPeCtrUMIRBWV?...... ..o ettt ettt ettt e e e be e e e e nte e e e eneeeeanneeeeannes 189
CALCulate<n>:PPSPectrum:STHRESNOIA. ..........ooiiiieeiiie ettt e e etee e eeeennneeeennes
CALCuUlate<n>:PPSPeCtrUM:WINDOW. ........ccuiitiiititiiie ittt ettt et et sb et aneeabeesaeeas
CALCUIate<n>:PSPeCIrUM:IAUTO. ... .ottt et e e et e e e s ae e e e e ae e e e e be e e aanbeeeaaneeeeaneeaaas
CALCulate<n>:PSPectrum:BLOCKSIZE. .........ccuiiiiiieeeiiie et e e seee e enae e e enaeeesnneeeenneeees
CALCulate<n>:PSPeCtrUmIEMODEL...........ccoiiiiiiiiiaie ettt ettt et s
CALCulate<n>:PSPectrum:FREQUENCY..........coiuiiiiiiiii ettt
CALCulate<n>:PSPectrum:GTHRESNOIA..........cuiiiiiie et e e e e e e e sneee e e
CALCulate<n>:PSPectrum:MAXFrequency....
CALCUIate<n>:PSPeCIIUMIPHASE. ... ..ottt ettt et e e et e e et e e e eneeeeanneeeeannes
CALCUIate<n>:PSPECIIUMIPOWET........ccoiiiie ettt e et e st e e s st e e e aeeeeansaeeanseeeannaeeeanneeeennneas
CALCUIate<n>:PSPECIrUMIRBWNV? ... ..ottt ettt ettt et e et e et e nneeeneeanne 186
CALCulate<n>:PSPectrum:STHRESNOIG. ... e e 186
CALCUIate<n>:PSPeCrUMITIMING. ..ottt ettt ettt et naee s
CALCUIate<n>:PSPECIrUMIWINDOW. ........eiiiiiitiiiiit ettt ettt ettt et bt e e e et eeebeeaneeens
CALCulate<n>:RRSPECIIUMIAUTO. ... .ottt ettt et e e ettt e e et e e sbe e e snbeeeansbeeeanneeeaanneas
CALCulate<n>:RRSPECIIUMIRBWV...........oiiiiiiieeiie et ee e e e e st e e anaee e e naeeesnseeeeneeeesnnneeenns
CALCulate<n>:RRSPectrum:WINDow .
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit..............ccccooiiiiiiiiii e 231
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATE.........ccccceeriiriiiiiiiiere e 229
CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATE........ccoiiieiiiiie et 230
CALCuUlate<n>:TABLEIALLILIMIt:STATE. ... .oi ittt ettt st et e et et e e e eaeeenneeaneas
CALCulate<n>:TABLE:EMODEIALL:LIMIt:STATE. ...cciueiteeiiieeeiiie et e et e e e e e e sneee e snneeeesnneeeenneeeennes
CALCulate<n>:TABLE:EMODELALLLESTATE]......uiiiiiie et eeee ettt ettt et e e et e e et e e e enseeesenneeeannes
CALCulate<n>:TABLE:EMODEIFBPTIME. ... .ottt ettt ettt ettt et e e e e saeeeneeeneas
CALCulate<n>:TABLe:EMODEL:FBPTIME:LIMIt.........coeiiieieiii ettt e e neeeeenees
CALCulate<n>:TABLe:EMODel:FBPTime:LIMit:STATe...
CALCulate<n>:TABLE:EMODEIFHPLEVEL.......cc.coiiiiiiiii ettt
CALCulate<n>:TABLe:EMODEI:FHPLEVEILIMIt........ccoiiieeeiiieeiie et
CALCulate<n>:TABLe:EMODel:FHPLEVELLIMit:STATE......cueiiieeiiieiie ettt
CALCulate<n>:TABLE:EMODEIFHPTIME. .....cooiiiiiiiii ittt ettt e e
CALCulate<n>:TABLe:EMODEl:FHPTIME:LIMIt.......ccciiiiieiiiie et e e sneee e
CALCulate<n>:TABLe:EMODel:FHPTIME:LIMIt:STATE. ..ottt
CALCulate<n>:TABLE:EMODEIFLPLEVEL........cociiiiiiiii it
CALCulate<n>:TABLE&:EMODEIL:FLPLEVELLIMIL..........ooeiiiieiiiie ettt ee e e e neee e e e
CALCulate<n>:TABLe:EMODel:FLPLevel:LIMit:STATe... .
CALCulate<n>:TABLE:IEMODEIFLPTIME. ...c..iiiiieitiiiiie ettt et e et e b et eeneeeneeeneeas 213
CALCulate<n>:TABLe:EMODEL:FLPTIME:LIMIt.........ooeiiiiieiiieeeee e e 231
CALCulate<n>:TABLe:EMODEel:FLPTIME:LIMIt:STATE. .....cciuiiiiieiieeiee it 229
CALCulate<n>:TABLE:EMODEIFMPLEVEL........ccuoiiiiiii ittt 213
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CALCulate<n>:TABLe:EMODel:FMPLevel:LIMit

CALCulate<n>:TABLe:EMODel:FMPLEVEI:LIMit:STATE. ....ccoiieiiieieeeie ettt 229
CALCulate<n>:TABLE:EMODEIFMPTIME.......cciiiiieeiiiee et eiee et e st e e s e e s e e s nnaeeesneeeesnneeeesnneaesnseeeeanes 214
CALCulate<n>:TABLe:EMODEl:FMPTIMELIMIt......c.oiiiiiiiiiiieiie e 231
CALCulate<n>:TABLe:EMODel:FMPTIME:LIMit:STATE. ..ottt 229
CALCulate<n>:TABLE:EMODEIFTPLEVEL.......cccuiieiiiiieeie ettt e see e seee e e e e e e neeeennnes 214
CALCulate<n>:TABLE:EMODELFTPLEVELLIMIt........coiiiiiiiiiiiiieiee e 231
CALCulate<n>:TABLe:EMODEl:FTPLEVELLIMit:STATE.....cciieiiieitie ettt 229
CALCulate<n>:TABLE:EMODEIF TP TIME. .. ..ciiiiieeiiiieeiiee e eeee e e e e seee e e saeeeeesseeeesseeeesnneeeesnseeeanneeeeannes
CALCulate<n>:TABLe:EMODel:FTPTime:LIMit .
CALCulate<n>:TABLe:EMODEl:FTPTIME:LIMit:STATE. ....couiiiiieitieiie ettt 229
CALCulate<n>:TABLE:EMODELRBPTIME. .....cccuiiieiiiie ettt et s e e e enteeeeneee e anneeeennneas 214
CALCulate<n>:TABLe:EMODEel:RBPTIME:LIMIt.......cc.coiiiiiiiiiiiiiii e 231
CALCulate<n>:TABLe:EMODel:RBPTIME:LIMit:STATE. ......ciiiiiiiieiieeiie et 229
CALCulate<n>:TABLE:EMODELRHPLEVEL.........ccoiiieiie et et e e e nee e e eneeeenneeees 215
CALCulate<n>:TABLe:EMODEI:RHPLEVELLIMIL.........ooiiiiiiiiiii e 231
CALCulate<n>:TABLe:EMODel:RHPLEVEI:LIMit:STATE. ....ccoiuiiiiieiieiie ettt 229
CALCulate<n>:TABLE:EMODEIRHPTIME.......cciiiiiiiiiieeiie e eeee ettt e e e e s e e s neee e sneeeesnseeeeseeeennes
CALCulate<n>:TABLe:EMODel:RHPTime:LIMit .
CALCulate<n>:TABLe:EMODel:RHPTIME:LIMit:STATE. ...ttt 229
CALCulate<n>:TABLE:EMODEIRLPLEVEL..........cciiiiiee et eeee ettt e e s ntee e enae e e e nneeeennneas 215
CALCulate<n>:TABLE:EMODEI:RLPLEVEILIMIt.......cc.oiiiiiiiiiiiiie e 231
CALCulate<n>:TABLe:EMODEl:RLPLEVEILIMIt:STATE. ... ..ciiiiiiieiie ettt 229
CALCulate<n>:TABLE:EMODEIRLPTIME. ...ttt iiiiieeiie ettt e e e e e e esae e e snneeeesnneeeenneeens 215
CALCulate<n>:TABLe:EMODEl:RLPTIMEILIMIt......cc.iiiiiiiiiiiieii e e 231
CALCulate<n>:TABLe:EMODel:RLPTIME:LIMIt:STATE. .....ceiiiiiie ettt 229
CALCulate<n>:TABLE:EMODELRMPLEVEL.........ccciiiieeiiiee ettt ntee e s nae e e e nneeeenneeas
CALCulate<n>:TABLe:EMODel:RMPLevel:LIMit
CALCulate<n>:TABLe:EMODEel:RMPLEVEI:LIMit:STATE. .....coiuiiiiiaiie ittt 229
CALCulate<n>:TABLE:EMODELRMPTIME. .......ooiiiiiieiiie ettt e se e s e e e ssaeaessaeeesnseeeesnneeeennneens 216
CALCulate<n>:TABLe:EMODEl:RMPTIME:LIMIt.........oiiiiiiiiiiiiii it 231
CALCulate<n>:TABLe:EMODel:RMPTImMe:LIMit:STATE. .....ccuiiiiieiieeie ettt 229
CALCulate<n>:TABLE:EMODEIRTPLEVEL.......cccuiieeiiiie ettt e e s e e snae e e anneee e 216
CALCulate<n>:TABLE:EMODEIRTPLEVEILIMIL........ccuiiiiiiiiiiieiie et 231
CALCulate<n>:TABLe:EMODEel:RTPLEVEI:LIMit:STATE. ....ccueiiiieiieiiee ettt 229
CALCulate<n>:TABLE:EMODELRTPTIME. ....cciiiiieeiiieeiiiee et e esee e e riee e steeeesseeeeessseeeasseeeesseeeesnneeeannneeaanes
CALCulate<n>:TABLe:EMODel:RTPTime:LIMit .
CALCulate<n>:TABLe:EMODel:RTPTIME:LIMit:STATE. ....ccuiiiiiiitieiie ettt 229
CALCulate<n>:TABLe:FREQUENCY:ALLILIMIt:STATE. ..ottt 230
CALCulate<n>:TABLE:FREQUENCY:ALL[ISTATE]. ... uttitiiiiiieitie ettt 217
CALCulate<n>:TABLE:FREQUENCY:CRATE. ........oiiiiiiii it 217
CALCulate<n>:TABLe:FREQUENCY:CRATEILIMIL.......ccciiiiiiiiiiii e 232
CALCulate<n>:TABLe:FREQuency:CRATE:LIMIt:STATE. .....cccuiiiiiiiieii et 229
CALCulate<n>:TABLe:FREQUENCY:DEVIAtioN...........cocoiiiiiiiiiii e 217
CALCulate<n>:TABLe:FREQuency:DEVIation:LIMit.........ccc.oiiiiiiiiiiiec e 232
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit:STATe... ...229
CALCulate<n>:TABLe:FREQUENCY:PERRON.........ccciiiiiiiiiii s 218
CALCulate<n>:TABLe:FREQUENCY:PERROFLIMIt........c.coiiiiiiiiiiiiieiee e 232
CALCulate<n>:TABLe:FREQuency:PERROFLIMIt:STATE. .....c..coiiiiiiiieie e 229
CALCulate<n>:TABLE:FREQUENCY:POINL.......ccoiiiiiiiiiii ettt 218
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CALCulate<n>:TABLe:FREQuency:POINt:LIMit

CALCulate<n>:TABLe:FREQUENCY:POINELIMit:STATE......couiiiiieiieeie ettt 229
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY........cccuiiiiiiiiiiii it 218
CALCulate<n>:TABLe:FREQuency:PPFRequencCy:LIMit...........cccooiiiiiiiiiiieseeee e 232
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit:STATE.........cccooiiiiiiiiiiiie e 229
CALCulate<n>:TABLe:FREQUENCY:RERROT.......c...iiiiiiiiiiie e 218
CALCulate<n>:TABLe:FREQuency:RERROFLIMIt.........cc.oooiiiiiiiiiiiicii e 232
CALCulate<n>:TABLe:FREQUeNCY:RERROILIMit:STATE......ccuuiiiiiiiieiie ettt 229
CALCulate<n>:TABLE:PHASE: ALL:LIMIE:STATE. ...cccutieeiiee et eeee e eee et e see et e et e e snteeeesneeeeanneeeeannes 230
CALCulate<n>:TABLe:PHASe:ALL[:STATe]....
CALCulate<n>:TABLE:PHASE:DEVIAtON. ........oiiiiiie ettt e e neee s
CALCulate<n>:TABLe:PHASE:DEVIation:LIMit..........cooiiiiieiiieeeee et 232
CALCulate<n>:TABLe:PHASE:DEViation:LIMIt:STATE. ......ciiiiiiieiie et 229
CALCulate<n>:TABLE:IPHASEIPERROT..........iiiiiiii ettt ettt et e et e s e e e nbeeaaeaaneeean 219
CALCulate<n>:TABLE:PHASE:PERROILIMIL........cuoiiiiieeiiie ettt e e eneee e nneeees 232
CALCulate<n>:TABLE:PHASE:PERROILIMIt:STATE. ....c.uiiiiiieiiieitie ettt 230
CALCulate<n>:TABLEIPHASEIPOINL. ... ..ottt et et e et eesbeeenea e
CALCulate<n>:TABLE:PHASE:POINELIMIL.......ccoiieeiiie ettt e e e e e e e e e s e e e aneeeens
CALCulate<n>:TABLe:PHASe:POINt:LIMit:STATe .
CALCulate<n>:TABLE:IPHASEIPPPHAESE. ........coiiiieiiie ettt e e e aee e
CALCulate<n>:TABLE:PHASE:PPPHASE:LIMIt..........cooiiiiieiiii e
CALCulate<n>:TABLe:PHASE:PPPHAaSE:LIMIt:STATE. ......ciiiiiieiiieiiee it
CALCulate<n>:TABLE:PHASEIRERROT.........co ettt e e e anaeas
CALCulate<n>:TABLE:PHASE:RERROILIMIt........cciiiiiiiiiiieeiee et e e seee e e e neee e e
CALCulate<n>:TABLe:PHASE:RERROILIMIt:STATE. ... .ciiiiiiiiiiiieiie ettt
CALCulate<n>:TABLe:POWErADROOP:DB.........uiiiiiiiiiiiieeeee ettt ee e s e e e sne e e e snneeeane
CALCulate<n>:TABLe:POWer:ADROOP:DB:LIMIt.......c.cciiiiiiiiiiiiii e
CALCulate<n>:TABLe:POWer:ADRoop:DB:LIMit:STATe .
CALCulate<n>:TABLe:POWer:ADROOP[:PERCENL]......ccciuiieiiiiiiiie et
CALCulate<n>:TABLe:POWer:ADROOP[:PERCENt]:LIMIt.........ccoiiiiiiiiiiiiiii e 232
CALCulate<n>:TABLe:POWer:ADRoOp[:PERCENt:LIMit:STATE.......ccciiiiieeiii e 230
CALCulate<n>:TABLE:POWEALL:LIMIit:STATE. ... ..ttt 231
CALCulate<n>:TABLE:POWEALLLSTATE]. ...cccteiitieitie ittt ettt 221
CALCulate<n>:TABLE:POWEFAMPLIUGE. .........oiiiiiieiiieiie ettt 221
CALCulate<n>:TABLE:POWEIrAMPLIUAE:........oouiiiiiiiieie et 221
CALCulate<n>:TABLe:POWer:AMPLItUAE: LILIMIt..........coeeiiieeeiee e
CALCulate<n>:TABLe:POWer:AMPLitude:l:LIMit:STATe .
CALCulate<n>:TABLe:POWer:AMPLItUAE:LIMIt..........cooiiiiiiiieii et
CALCulate<n>:TABLe:POWer:AMPLItUdE:LIMIt:STATE.......coiiiiiee e e e e e e aeee e
CALCulate<n>:TABLe:POWEr:AMPLIUAEIQL........ootieitiiiiieiie ettt et
CALCulate<n>:TABLe:POWer:AMPLitude:Q:LIMit..........coooiiiiiii e
CALCulate<n>:TABLe:POWer:AMPLitude:Q:LIMit:STATE......cceiiiie e 230
CALCUIate<n>:TABLEIPOWEIAVG........ooiieiitiiieiit ettt ettt ettt e bt e bttt e e anneebeeaaees 222
CALCulate<n>:TABLE:POWEAVG:LIMIt.........coiiiiiiiiie ittt 232
CALCulate<n>:TABLE:POWEIrAVG:LIMIt:STATE. .....oeiiiieeiiee et ee e s et nee e snee e e eeenneeeeeneeees 230
CALCulate<n>:TABLe:POWer:BASE .
CALCulate<n>:TABLE:POWErBASE:LIMit...........ooiiiiiiiiiiii et 232
CALCulate<n>:TABLE:POWErBASE:LIMIt:STATE. .......uteeiiiee et eiee et e see e e e e e e s e e neeeeaneaeens 230
CALCUIate<n>:TABLEIPOWETIMAX. ...ttt ettt ettt b ettt ettt e e e saeeenee s 222
CALCulate<n>:TABLE:POWErMAXLIMIt.......ccoiiiiiiieiieeie ettt ettt 232
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CALCulate<n>:TABLe:POWer:MAX:LIMit:STATe... ...230
CALCulate<n>:TABLEIPOWETLIMIN. ... ...ttt ettt ettt e et e e s e e beesaeeeneeeneeeaeeaneeans 223
CALCulate<n>:TABLE:POWEIMIN:LIMIL...........oeiiiieiiiee ettt et e e s e e e eeenneeeeenneeas 232
CALCulate<n>:TABLE:POWErMIN:LIMIt:STATE. .....coiuiiiiieiieiie ettt 230
CALCUIate<n>:TABLEIPOWETON. .. ..ottt ettt et eeae e e ebe e ae e e eaeeeneeeeteeanseesaeeennaeneas 223
CALCulate<n>:TABLE:POWEION:LIMIL.........ceiiiiieiiie et ree et e et e e e e e e e e e e teeeesneeeesnneeeannes 232
CALCulate<n>:TABLE:POWEON:LIMit:STATE. ...ttt 230
CALCulate<n>:TABLe:POWer:OVERShOOt:DB.......cccouiiiiiiieaiiii ettt e et e e e e neee s 223
CALCulate<n>:TABLe:POWer:OVERShOOt:DB:LIMIt.........cccouiieiiiiiieiiiee et 232
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit:STATe.. ....230
CALCulate<n>:TABLe:POWer:OVERShOOt[:PERCENL].........cooiiiiiiiiieiiie et 223
CALCulate<n>:TABLe:POWer:OVERShoOt[:PERCENt]:LIMit.........cccoouiiiiiiiiiiiiieeee e 232
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCeNt]:LIMit:STATE.......ceeeeireieeciiee e 230
CALCuUlate<n>:TABLEIPOWEIPAVG ..ottt ettt ettt et e e e et eeseeaneeesaeesneeenns
CALCulate<n>:TABLE:POWEIPAVG:LIMIL.........c.eieiiiieeeiie ettt e see e e e e e e e e e e ennees
CALCulate<n>:TABLe:POWer:PAVG:LIMit:STATe

CALCulate<n>:TABLE:IPOWEIPMIN..........ooiiiiiii ettt ettt ettt esae e e e e eaeeeeeeaneaas
CALCulate<n>:TABLE:POWEIPMIN:LIMIL..........ooiiieeeiiiie et e et e e neaeennneas
CALCulate<n>:TABLe:POWer:PMIN:LIMit:STATe. .
CALCulate<n>:TABLE:IPOWEPOINL........c.iiiiie ittt e e et e et e e e e eaeeenneees
CALCulate<n>:TABLE:POWEIrPOINELIMIL........cceiiiiiieeeiie et e e st e e snee e e nnnaeeene
CALCulate<n>:TABLe:POWer:POINt:LIMit:STATe

CALCuUlate<n>:TABLE:IPOWEIPON........oo ittt et e et e et e e e e bt e e e anbe e e snbe e e snneeeeanneas
CALCulate<n>:TABLE:POWEIPON:LIMIt.........coiiieiiiieeeiiiee et s e e e e e e sneeeesnnaeeennneeeenes
CALCulate<n>:TABLE:POWErPON:LIMIt:STATE. ......ciiiiiiiiiiie ittt
CALCulate<n>:TABLE:POWEIPPRALIO. ........cciiiiiieiiiie ettt ettt e et e e et e e e ne e e e enneeeanee
CALCulate<n>:TABLe:POWEr:PPRAtIO:LIMIt..........cooiiiiieiiiee et ee e e e
CALCulate<n>:TABLe:POWer:PPRatio:LIMit:STATe.... ....230
CALCulate<n>:TABLE:POWEIRIPPIEIDB.........coiiiiiiiieie ettt ettt saeesneaens 225
CALCulate<n>:TABLe:POWEr:RIPPIE:IDB:LIMIL........cccuiiieiiiee e e e eee e e e neee s 232
CALCulate<n>:TABLe:POWer:RIPPIe:DB:LIMit:STATE. ....ccuuiiiiiiiiiiieiie ettt 230
CALCulate<n>:TABLe:POWEr:RIPPIE[:PERCENL].......ccciiiiiiiiiiie ettt 225
CALCulate<n>:TABLe:POWer:RIPPIe[:PERCEN]:LIMIt.........cccuiiiiiiiiiiieee e 232
CALCulate<n>:TABLe:POWer:RIPPIe[:PERCEeNt]:LIMit:STATE.......ccoiiiieeeiie e 230
CALCUIate<n>:TABLEIPOWEITOP.......oo ittt ettt et et e et e et e e st e e b e e eaeeenteeenneabeaanneas 226
CALCulate<n>:TABLE:POWETOP:LIMIL........cc.eii ettt e e e e e e eeeneeeesneeeeenneas 232
CALCulate<n>:TABLe:POWer:TOP:LIMit:STATe... ... 230
CALCulate<n>:TABLE:TIMING:ALL:LIMit:STATE. ......eiiitiiiii ettt 231
CALCulate<n>:TABLE:TIMING:ALLLESTATE]....cciuiiiiiiiet ettt 226
CALCulate<n>:TABLE:TIMINGIDCY CIE......cccuiiiiiiiiieie ettt ettt ettt e e 226
CALCulate<n>:TABLE:TIMING:DCYCIEILIMIL........oiiiiiiiit ettt 232
CALCulate<n>:TABLe:TIMING:DCYCIE:LIMIt:STATE. ...ttt 230
CALCulate<n>:TABLE:TIMING:DRATIO. ...ttt ettt ettt nbeesnee s 226
CALCulate<n>:TABLE:TIMING:DRATIOLIMIL.......cooiiiiiiiiieiie ettt 232
CALCulate<n>:TABLe:TIMING:DRATIO:LIMIt:STATE. ......utiiiiiiieiee ettt 230
CALCulate<n>:TABLe:TIMing:FALL .
CALCulate<n>:TABLE:TIMING:FALL:LIMIt.... ..ottt 232
CALCulate<n>:TABLe:TIMING:FALL:LIMIt:STATE. .....coitiiiiiiie ittt 230
CALCuUlate<n>:TABLE:TIMINGIOFF ... ittt ettt ettt et nb e anee s 227
CALCulate<n>:TABLE:TIMING:OFF:LIMIt.........coiiiiii ettt et sbe e 232
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CALCulate<n>:TABLe:TIMing:OFF:LIMit:STATe....

CALCulate<n>:TABLE:TIMING:PRF ........ooiii it
CALCulate<n>:TABLE:TIMING:PRFILIMIt........coiiiiiiiiiiiie et
CALCulate<n>:TABLE:TIMING:PRF:LIMit:STATE. ...ttt et
CALCulate<n>:TABLE:TIMING:PRI.......coiiiiiiiiiee ettt
CALCulate<n>:TABLE:TIMING:PRELIMIT.......cc.oiiiiiiiiii e
CALCulate<n>:TABLE:TIMING:PRELIMIt:STATE. ..ottt
CALCulate<n>:TABLE:TIMING:PWIDIN. ........oiiiiiiiiiiii ettt
CALCulate<n>:TABLe:TIMING:PWIDh:LIMit.........ooiiiiiiiiiiiie e
CALCulate<n>:TABLe:TIMing:PWIDth:LIMit:STATe .
CALCulate<n>:TABLE:TIMING:RISE .........coiiiiiiiiii ettt
CALCulate<n>:TABLE:TIMING:RISE:LIMIt.........oiiiiiiiiiiie e
CALCulate<n>:TABLE:TIMING:RISE:LIMIt:STATE. ..ottt
CALCulate<n>:TABLE: TIMING:SETTING. . .ctiitiii ittt ettt et e e e e e atb e e e enb e e e eneeaeaneeeas
CALCulate<n>:TABLe:TIMING:SETTIHNG:LIMIt........iiiiiiiiiii e
CALCulate<n>:TABLe:TIMING:SETTING:LIMIt:STATE.....coiuiiiiieiie e 230
CALCuUlate<n>:TABLE: TIMING: TSTaMIP. .. .eii ittt ee ettt ettt e et e e e et e e e saeeeeaaeeeaenbeeeaanbeaeanneeeeaneeeaas 228
CALCulate<n>:TABLe:TIMING: TSTamMP:LIMit........ooiiiiiiiii e 232
CALCulate<n>:TABLe:TIMing:TSTamp:LIMit:STATe.... ...230
CALCUIate<N>TRACESEZ[IVALUE]. ....cceeeietiet ettt ettt be e eneas 332
CALCulate<n>:TRACE<t>[:VALUELPIAQL........coiiiiiiiit ittt 244
CALCUIate<N>:TRENG:IDSTYIE......ciiiiiiiiiiiee ettt ettt 191
CALCUIate<n>:TRENG:EMODEL........cuiiiiiiitieieiie ettt sttt ene 191
CALCUIate<n>:TRENG:EMODEIX......oiiiiiieeiii et eit ettt et e e st e e e teeeassaeeeaeeeeaanaeeesneeeesnneeeeanseeeennneeennes 193
CALCuUlate<n>:TRENG:EMODELY .....c.iiiiiiiiiii ittt 194
CALCulate<n>:TRENd:FREQUENCY.........c.ccoiuiiiiiiiiiiii ittt 195
CALCulate<n>:TRENd:FREQUENCY:X........coiiiiiiiiiiiiie ittt ettt ebe e s 196
CALCulate<n>:TRENd:FREQuency:Y...... .. 197
CALCUIate<n>:TRENG:LLINES[:STATE].....c.eeitiiuietieiiete sttt ettt ettt sieens 198
CALCUIate<N>TRENGIPHASE. ... ..ottt ettt e e e e e et e e e e e e st e e e anneeeeansaeeanneeeeannnes 198
CALCUIate<N>:TRENG:IPHASE:X. .. .ottt ettt ettt 200
CALCUIate<N>TRENG:IPHASE:Y ..ottt b ettt et eees 200
CALCUIAte<N>TRENGIPOWVET.......ciiiieeeiie ettt e e st e e et e e st e e e snsteeeanseeeessaeeeensaeaesseeeennnenan 201
CALCUIate<n>:TRENG:POWETIX ..ottt ettt ettt 203
CALCUIate<n>:TRENG:IPOWETY ...ttt ettt b ettt 204
CALCUIate<N>TRENG:TIMING. ..c.teiiteeite ittt ettt et nae et e e be e s 206
CALCulate<n>:TRENd:TIMing:X..... ...207
CALCUIate<n>:TRENG:TIMING:Y ...ttt ettt ettt nb et e bt be et s 208
CALCUIAtESNZIUNITIANGLE. .. ettt ettt et e et e e sttt e e et e e e et e e e e ateeeaasseeeansaeeeasaeeeasseeesnnaeeeanseaeennneeeanes
CALCUIate<n>:UNIT:FREQUENCY........cciriiiiiiietiiie ettt ettt sttt sttt ene e
DIAGNOStIC:SERVICEINSOUICE.......cuiiiiiiiiiie ettt st
DISPIAYIFORMEL. ...ttt ettt b et ea ettt a e ae et
DISPIay[:WINDOWSNSJIMINFO[ISTATE]. ...ttt ettt ettt ettt sttt b ettt et e b e e e
DISPIay[:WINDOWSNZTIMTABIE. ..ottt bttt ettt b e be e neeas
DISPIay[:WINDOWSNSTISIZE........ciiiiiiiieiet ettt ettt ettt e st e et etee e
DISPlay[:WINDow<n>]:TRACe<t>:MODE .
DISPlay[:WINDow<n>]:TRACe<t>:NORMaIIZEMODE...........cccceiiiiiiiiiiieeeee e 246
DISPlay[:WINDow<n>]:TRACe<t>:NORMaliZE:PHASE..........cocoiiiiiiiii it 247
DISPlay[:WINDow<n>]:TRACE<t>:X[:SCALEIUNIT 2. ..ottt 233
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELAUTO.......iiiiiiiiiiiirieee ettt 234
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DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MAXimum... ..234
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:MINIMUM........ccoiiiiiiiiiiiiie e 234
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEL:PDIVISION........coitiiiiiiiiiiiiiiieee e 235
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALELRLEVEL.......ccceiiiiiiiiiiiiiiie e 144
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEI:OFFSEet.......ccocoiiiiiiiiiiiieeee e 144
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEL:RPOSIHION........coctiiiiiiiiiiii e 235
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALEIRVALUE.......cccuiiitiiiiiiiie ittt 235
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALEI:UNIT 2. ..o ittt e 236
DISPIay[:WINDOWSNSTTYPE ... ..ottt ettt ettt b ettt e naeeaaee e

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtinuous.. .
DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<t>[:STATE].....cceeiiiiiiiiieeie et
FORMat:DEXPOMDSEPAIAtON. ... viiiiiiieeeiteeeiiie e ee st e st e et e e et e e e et e e e steeesnteeeanneaeeanseeeaanseeesneeeenns
FORMAEDEXPOMIHEADET ...ttt ettt ettt bttt h et e e he e bt e eae et e et e ebeeanee s
FORMEEDEXPOMTRACES. ... ettt ettt et et e bt e e st e e sheeeaseeeaeeebeeeseeenseeeneeanseeenseeaneaanneas
FORMAt:DEXP O TSTAMP. ...ttt ettt b ettt ekttt et e et e saeeetee e
FORMEI D ATA] ettt bt a et a e bt a4 h et ekt e et e e b et e a bt e ehe e em bt e ehb e e bt e e heeebe e et e eneeanee
INITiate:SEQUENCEIABORI. ... ettt et e e et e e st e e e st e e e easb e e e smnbeeeanbeeeaanaeaeenneeas
INITiate:SEQUENCENIMMEIALE. ... eeeeiiiiee ettt e et e e et e e st e e e snee e e e snneeeeneeeeenseeeannneeean
INITiate:SEQuencer:MODE .
INITiate:SEQUEeNCer:REFRESN[IALL].....c.oiiiii et s 169
INITIQEESNZICONIMEAS. ... eeee ettt e e e et e e et eesssee e e asee e e e seeeeanseeeeenseeeenseeeansseeeassaeeanseeesneaneans 168
INITIGtE NS CONTINUOUS. ...ttt ettt ettt b e et b e ea bt e bt e e a bt e eh bt et e ehb e e bt e enbeeebeeenbeeabeeenne 168
INITIGtESNSIREFRESN.......oii ettt ettt et et et e e e s e e eaeeenee e st e enbeeeneeennas 169
INITIGtESNZ[IIMMEAIALE]. ..ottt ettt et ettt et eees 169
INPULKIDZ AT TENUATION. ...ttt e e e e ettt e e e e e ettt eeeeeeasae s e e aeeeasnnsseeeeeeaeansssneeeaeesannsnnes 146
INPUL<ip>:ATTENUALIONIAUTO ...ttt ettt e ettt e ettt e et b e e e e be e e e emte e e e ameeeeaneeeeanneeeaanneaean 146
INPULKIDZICOUPIING. ...ttt et ettt et e et e e st e e eteessse e st e easeesseeesseessseensaeesseesaesnsaeseeenseenseeanns 139
INPut<ip>:EATT .
INPULKIDZIEATTIAUTO. ..ttt ettt a ettt ettt e bt e e h e e e st e emee e seeenbeeeaeeenseeeneeebeeeneeesaeeensaanneas
IN P UL SID S E AT TiS TATE. ..ttt ettt h e bt ae et e e et et e e it e bt e et et e et e naneaaee s
INPULKIDS IFILEIPATH. ..ottt b et h ettt e bt e e bt e bt e et e e nb e e bt e eseeebeeenseeneeanee
INPULKID> IFILTEI Y IG[:STATE]. .. ettt ettt ettt ettt et e et e et e e bt e es b e e eheeemeeeeseeenbeeeseaenseeenneanseaans
INPULKIDZIGAINSTATE. ...ttt bttt ettt et e e a et et e bt et e be e e nbeenaneetee e
INPULKIDZIGAINVALUE]. ..ottt ettt ettt ettt e et e e et e e et e e e saa e e e b e e e e aseeeeeasseeeensaeessnneeeannaeeannes
INPULKIDZIIMPEAANCE. . ...ttt et e ettt e e et e e e e ket e e ae e e e e mts e e e e nteeeeanneeeeaneeaeanneeann
INPULKIDZISELECT. ...ttt et sae et e e et e b e e st et et et e eenas
INSTrument:CREate:DUPLicate.. .
INSTrument:CREALEIREPLACE.........coiiiiiiiieii ettt e e et e e e eate e e e naeeeenneeaeanes

INSTrumMENt:CREGIE[INEW]......oeiiii ettt ettt ettt sttt eans

INSTIUMENEDELELE. ...ttt b et h ettt e eab e et e e b e e bt e et e bt e et e e abeeenes

IN S T UM LIS T 2. ettt ettt ekt e et e e ae e e st e es e e e bt e ehe e e s e e eabeebeeenseeeaeeenneanseeanbeeaneaanneas 133
INSTIUMENTERENGME. ..ottt e e e s e e e st e e e et eeeseeeeenseeeeenseeeesnseeeanneeeeanseneennseeenn 134
INSTIUMENILESELECE]. ... eeeeeiiieeeee ettt e e e e et e e e et e e et e e e et e e e st e e e e saseeeassaeesnseeesenseeeas 135
LAYOUL:ADD[:WINDOW]?.....c. ettt ettt ettt et ettt bt e e st e e ae e et e e s e e embeeeseeensaeeseeabeeassaenneeennaenseeanns 238
LAYOUt:CATAIOGL:WINDOW] ...ttt ettt ettt b ettt ettt e e e e e e e tee e 239
LAYout:IDENify[: WINDow]?..
LAYOUL:REMOVE[:WINDOW]. ... ettt ettt ettt ettt e e st e e e st e e e ket e e e ba e e e e mee e e e amteeeeemeeeeeneeeeanneeeaanneeaan
LAYout:REPLace[:WINDow]
[N o TN ] o (= PRSPPI UROPPIN

LAYOUL:WINDOWSNZIADD? ...ttt ettt ettt ettt e et e et e e e he e ea e e e se e embeeeneeenseeeneeenseeaneeenbeeennaenneas 242

User Manual 1177.5891.02 — 03 367



R&S®FPS-K6 List of Remote Commands (Pulse)

LAYOUt:WINDOWSNZIIDENLIfY 2. ..ttt b ettt ettt e e e e eaeee s 243
LAYout:WINDow<n>:REMove...

LAYOUL:WINDOWSNZIREPLACE. .....cctiieeiiiie ettt tte et e e stee e et e e et e e et e e e nnteeesneeeeanneeeeanneaeennneaeans
MMEMory:STORE<N>:IQ:COMMENL.......ccueiiiiiiiiiitiete ettt
MMEMOory:STORe<N>:IQ:IRANGE. ......ooiiiiiii ettt
MMEMOTY:STORESNZ QIS TATE. ...ttt et a ettt ae et abe e e na et eesenes
MMEMOTY:STORESNZITABLE. ...ttt ettt h et e h ettt e bt e b e st e bt et eeabeeanees
MMEMOry:STORE<NZ>TABLEILIMIL......coiiiiiiiii et
MMEMOTY:STORESNZITRACE. ...ttt ettt a ettt ettt bt e e b e et saneenbe e
OUTPUt<up>:TRIGGEr<tp>:DIRECHON. .......oitiiitiiiiieiit ettt
OUTPULSUP>:TRIGGEIIPZILEVEL ....coeeieee ettt et e et e e et e e e saeeeeannes
OUTPUtSUP> TRIGGEISIPZIOTY P, ettt
OUTPut<up>:TRIGger<tp>:PULSe:IMMediate....
OUTPut<up>:TRIGGer<tp>:PULSE:LENGHh.........cccciiiiiiiiiie e
SYSTem:PRESEt:CHANRNEILEXEC].....oi ittt

SY STEMISEQUENCET ...ttt ettt ettt ae et b e et b ettt ettt ettt et et e eaeenee s

IR A 0= (@ 1 USSR ST USRP
TRACEIQ:DATAIMEMOIY ...ttt ettt ettt et sae e esae e s e eeen e e teene e teaneenneeneeneeeneeneeaneas 266
TRACE:IQ:DATAIRRANGE?. ...ttt ettt ettt ettt been e 267
TRACe:IQ:TPISample?....

LR AN 07T g e T 1 PSS 265
TRACESNZ[IDATA]?Z. ettt et a et a et h et b ettt ettt ettt 264
TRIGGEr[:SEQUENCELDTIME. ..ottt 149
TRIGger[:SEQuUeNce]:HOLDOF: TIME].........oitiiiiiiie ittt 149
TRIGger[:SEQUENCE]:IFPOWEIHOLDOR . .......ooiiiiii ittt 149
TRIGger[:SEQUENCE]:IFPOWErHY STEIESIS. ......c.uoiiiiiiiiiie e s 150
TRIGger[:SEQuence]:LEVel:IFPower

TRIGGer[:SEQUENCEL:LEVEIIQPOWET ..ottt ettt 151
TRIGGer[:SEQUENCE]:LEVEIRFPOWET........c.oiiiiiiiiii e 151
TRIGger[:SEQuence]:LEVEI[:EXTerNal<POIT>]......c..oiiiiiiiiiiiiie ettt 150
TRIGger[:SEQUENCE]:RFPOWEIHOLDOM..........oiiiiiiieiie e 151
TRIGGEr[:SEQUENCE]I:SLOPE. ...ttt ettt ettt 152
TRIGGEr:SEQUENCELSOURCE. ...ttt b ettt r e enees 152
UNITEANGLE. ...t h et h et e et h et eh e et e bt et e eb e et e bt e st e bt et e eteeneenne e 236
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THGGET e 69
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Exporting

Data e 120

FUNCLONS .o 118

1/Q data

Measurement settings ........cccoooeiiiiiiiieccee 117

Table results ......cccvveeiieeeiieee e 118

Trace data ..

TrACES et
External trigger .....oooo i
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File format

Trace €XPOIt ...vveeeiiiie e 339
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1/1Q data binary XML .......cccooviiiiiieiieeeeee 348
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Filter type

Data acquisition .........cccocvveeeiiiee e 73
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1/Q Power

THIGGET e e 68
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IF Power

THIGGET et 68

Trigger level (remote) ........cooovviiiiiiiiiieicec e 150
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/Q data ..o 343
Input

Configuration ..o 59
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