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Service manual

1 Documentation overview

This section provides an overview of the R&S FSMR3 user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/product/FSMR3000.html/

1.1 Getting started manual

Introduces the R&S FSMR3 and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc.

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

1.2 User manuals and help

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

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

® Firmware application manual
Contains the description of the specific functions of a firmware application, includ-
ing remote control commands. Basic information on operating the R&S FSMR3 is
not included.

The contents of the user manuals are available as help in the R&S FSMR3. The help
offers quick, context-sensitive access to the complete information for the base unit and
the firmware applications.

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

1.3 Service manual

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

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS):
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1.4

1.5

1.6

1.7

1.8

Application notes, application cards, white papers, etc.

Instrument security procedures

Deals with security issues when working with the R&S FSMR3 in secure areas. It is
available for download on the Internet.

Printed safety instructions

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

Data sheets and brochures

The data sheet contains the technical specifications of the R&S FSMR3. It also lists the
firmware applications and their order numbers, and optional accessories.

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

See www.rohde-schwarz.com/brochure-datasheet/FSMR3000/

Release notes and open-source acknowledgment
(OSA)

The release notes list new features, improvements and known issues of the current
firmware version, and describe the firmware installation.

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

See www.rohde-schwarz.com/firmware/FSMR3000/

Application notes, application cards, white papers,
etc.

These documents deal with special applications or background information on particu-
lar topics.

See www.rohde-schwarz.com/application/FSMR3000/
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Starting the pulse application

2 Welcome to the pulse measurements appli-
cation

The R&S FSMR3000 Pulse application is a firmware application that adds functionality
to perform measurements on pulsed signals to the R&S FSMR3.

The R&S FSMR3000 Pulse application provides measurement and analysis functions
for pulse signals frequently used in radar applications, for example.

The R&S FSMR3000 Pulse application (R&S FSMR3-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 FSMR3 User Manual. The latest version is availa-
ble for download at the product homepage:

Installation

You can find detailed installation instructions in the R&S FSMR3 Getting Started man-
ual or in the Release Notes.

2.1 Starting the pulse application
Pulse measurements require a separate application on the R&S FSMR3.

To activate the R&S FSMR3000 Pulse application
1. Press the [MODE] key on the front panel of the R&S FSMR3.

A dialog box opens that contains all operating modes and applications currently
available on your R&S FSMR3.

2. Select the "Pulse" item.

ﬁEi,i Pulse

The R&S FSMR3 opens a new measurement channel for the R&S FSMR3000
Pulse application.
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2.2

Understanding the display information

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 55).

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 FSMR3 User Manual.

Understanding the display information

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

Multiview 32 Spectrum ! x Pulse ! X

Ref Level 0.00 dBm Meas Time 1
Meas BW é d o
Inp: File
1 Magnitude Capture @ -6 2 Pulse Results
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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

Channel bar information

In the R&S FSMR3000 Pulse application, the R&S FSMR3 shows the following set-

tings:

Table 2-1: Information displayed in the channel bar in the R&S FSMR3000 Pulse application
Ref Level Reference level

Att *) RF attenuation

Freq *) Center frequency for the RF signal

Meas Time Measurement time (data acquisition time)

Meas BW *) Measurement bandwidth

SRate Sample rate

SGL The sweep is set to single sweep mode.

*) If the input source is an I/Q data file, most measurement settings related to data acquisition are not
known and thus not displayed.

In addition, the channel bar also displays information on instrument settings that affect
the measurement results even though this is not immediately apparent from the display
of the measured values (e.g. transducer or trigger settings). This information is dis-
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Understanding the display information

played only when applicable for the current measurement. For details see the
R&S FSMR3 Getting Started manual.

Window title bar information

For each diagram, the header provides the following information:

2 Magnitude Capture

Figure 2-1: Window title bar information in the R&S FSMR3000 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 46.

LI U | Y= o= T =10 4= (= TR 15
e Evaluation methods for pulse measurements..........ccccceciiieieieieeie e, 29

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 41.)
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Pulse parameters

Settling
Time
Pulse Signal
12 i ) T T L] T
ON Quter o ;f_\\“: Overshoot Pulse Top (100%)
OM Inner 4= === JoweeyrT T T T
Upper (Distal, 0% nominally)
T 80 .
a
'9 60F b
g Mid (Mesizl, 50% nominally)
=
E"_ 40 b
=3 i
8
2
= 201 Lower T
= (Proximal, 10% nominally) f {
E 0 e ey — — — — — i _ — — = o Pulse Base (0%]
Undershoot
_2 i . | . ;
0.5 0 0.5 1 1.5 2 25
t Time (5/T)
[Risé Time]

On Time
(Pulse width)
Pulse Period
{Pulse Repstition Interval)

Off Time

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 9.12, "Configuring the results",
on page 170 and Chapter 9.16, "Retrieving results", on page 260).

L I {0 T To o =T = 4 1= (= R 16
e  Power/amplitude Parameters........veeeiiiieccciiiiiiee e e e 19
L I (o [ 1= Ty VA o T = 0 0= (=Y PSSR 23
®  Phase Parameters......cccoc i it ———————————— 24
e Envelope model (cardinal data points) parameters...........ccccceeviiiirriiiieieiiiie, 25

Timing parameters

The following timing parameters can be determined by the R&S FSMR3000 Pulse
application.

B IR 0= ] 2= T o SRR 17
TS 41T TR I T2 1= PRSP 17
1T o = S 17
= I T S RPPRR 17
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Pulse parameters

Pulse Width (ON TIimME)...eeeeeeiieeieiiie ettt e e e e e e e e e e e e e e e e eannes 18
L 3 I 0T SO 18
DULY RAIO...ci it e e e e e e e e e 18
DULY CYCIE (0] uteeeeeeatteiee e ettt ettt ettt e ettt e e e sttt e e e s s aneee e e s aaneeeeesanneeeaenan 18
Pulse Repetition INterval.......... ..o e e e e e e e e e e e 18
Pulse Repetition FrequENCY (HZ)....coocie i e e e e e e e e e e 19
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 46).

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 58.

Note: For external triggers, the trigger point within the sample (TPIS) is considered in
the timestamp (see TRACe: IQ: TPISample? on page 269).

Remote command:

[SENSe: ] PULSe:TIMing:TSTamp? on page 295
CALCulate<n>:TABLe:TIMing:TSTamp on page 226
[SENSe: ] PULSe:TIMing:TSTamp:LIMit? on page 321

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 294
CALCulate<n>:TABLe:TIMing:SETT1ing on page 226
[SENSe: ] PULSe:TIMing:SETTling:LIMit? on page 321

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 293
CALCulate<n>:TABLe:TIMing:RISE on page 226
[SENSe: ] PULSe:TIMing:RISE:LIMit? on page 320

Fall Time

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

See Figure 3-1

Remote command:

[SENSe: ] PULSe:TIMing:FALL? on page 289
CALCulate<n>:TABLe:TIMing:FALL on page 225
[SENSe: ] PULSe:TIMing:FALL:LIMit? on page 320

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 293
CALCulate<n>:TABLe:TIMing:PWIDth on page 226
[SENSe: ] PULSe:TIMing:PWIDth:LIMit? on page 320

Off Time

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

See Figure 3-1

Remote command:

[SENSe: ] PULSe:TIMing:OFF? on page 290
CALCulate<n>:TABLe:TIMing:OFF on page 225
[SENSe: ] PULSe:TIMing:0FF:LIMit? on page 320

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

Remote command:

[SENSe: ] PULSe:TIMing:DRATio? on page 289
CALCulate<n>:TABLe:TIMing:DRATio on page 224
[SENSe: ] PULSe:TIMing:DRATio:LIMit? on page 320

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 288
CALCulate<n>:TABLe:TIMing:DCYCle on page 224
[SENSe: ] PULSe:TIMing:DCYCle:LIMit? on page 320

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 58) determines whether this value is calculated from con-
secutive rising or falling edges.
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3.1.2

Pulse parameters

Remote command:

[SENSe: ] PULSe:TIMing:PRI? on page 292
CALCulate<n>:TABLe:TIMing:PRI on page 225
[SENSe: ] PULSe:TIMing:PRI:LIMit? on page 320

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 291
CALCulate<n>:TABLe:TIMing:PRF on page 225
[SENSe: ] PULSe:TIMing:PRF:LIMit? on page 320

Power/amplitude parameters

The following power/amplitude parameters can be determined by the R&S FSMR3000
Pulse application.
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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 286

CALCulate<n>:TABLe:POWer:TOP on page 224

[SENSe: ] PULSe:POWer:TOP:LIMit? on page 320

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 276
CALCulate<n>:TABLe:POWer :BASE on page 220
[SENSe: ] PULSe:POWer:BASE:LIMit? on page 320

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 273
CALCulate<n>:TABLe:POWer:AMPLitude on page 219
[SENSe: ] PULSe:POWer:AMPLitude:LIMit? on page 320

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). Values
range from -10 mV to +10 mV.

Remote command:

Querying results:

[SENSe: ] PULSe:POWer:AMPLitude:I? on page 274
[SENSe: ] PULSe:POWer:AMPLitude:Q? on page 275
Including results in result summary table:
CALCulate<n>:TABLe:POWer:AMPLitude: I on page 219
CALCulate<n>:TABLe:POWer : AMPL1itude:Q on page 220
Querying limit check results:

[SENSe: ] PULSe:POWer:AMPLitude:I:LIMit? on page 320
[SENSe: ] PULSe:POWer:AMPLitude:Q:LIMit? on page 320

Average ON Power
The average power during the pulse ON time

Remote command:

[SENSe: ] PULSe:POWer:0ON? on page 278
CALCulate<n>:TABLe:POWer :ON on page 221
[SENSe: | PULSe:POWer:0ON:LIMit? on page 320

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

Remote command:

[SENSe: ] PULSe:POWer:AVG? on page 275
CALCulate<n>:TABLe:POWer:AVG on page 220
[SENSe: ] PULSe:POWer:AVG: LIMit? on page 320

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 278
CALCulate<n>:TABLe:POWer:MIN on page 221
[SENSe: ] PULSe:POWer:MIN:LIMit? on page 320

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

Remote command:

[SENSe: ] PULSe:POWer :MAX? on page 277
CALCulate<n>:TABLe:POWer :MAX on page 220
[SENSe: ] PULSe:POWer:MAX:LIMit? on page 320

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 283
CALCulate<n>:TABLe:POWer : PON on page 222
[SENSe: ] PULSe:POWer:PON:LIMit? on page 320

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 281
CALCulate<n>:TABLe:POWer : PAVG on page 222
[SENSe: | PULSe:POWer:PAVG:LIMit? on page 320

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 281
CALCulate<n>:TABLe:POWer:PMIN on page 222
[SENSe: ] PULSe:POWer:PMIN:LIMit? on page 320

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 42

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 272

[SENSe: ] PULSe:POWer:ADRoop [ : PERCent] ? on page 272
CALCulate<n>:TABLe:POWer :ADRoop: DB on page 218

User Manual 1179.4505.02 — 03 21



R&SPFSMR3-K6 Measurements and result displays
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CALCulate<n>:TABLe:POWer :ADRoop [ : PERCent] on page 219
[SENSe: ] PULSe:POWer:ADRoop:DB:LIMit? on page 320
[SENSe: ] PULSe:POWer:ADRoop [ :PERCent] : LIMit? on page 320

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 42

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 285

[SENSe: ] PULSe:POWer:RIPPle[:PERCent] ? on page 285
CALCulate<n>:TABLe:POWer:RIPPle: DB on page 223
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] on page 223
[SENSe: ] PULSe:POWer:RIPPle:DB:LIMit? on page 320

[SENSe: ] PULSe:POWer:RIPPle[:PERCent] :LIMit? on page 320

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 44.

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 279

[SENSe: ] PULSe:POWer:0VERshoot [ : PERCent] ? on page 280
CALCulate<n>:TABLe:POWer:OVERshoot : DB on page 221
CALCulate<n>:TABLe:POWer:0VERshoot [ : PERCent] on page 221
[SENSe: ] PULSe:POWer:OVERshoot :DB:LIMit? on page 320

[SENSe: ] PULSe:POWer:0OVERshoot [ : PERCent] : LIMit? on page 320

Power (at Point)
The power measured at the pulse "measurement point" specified by the Measurement
Point Reference and the "Offset" on page 83

Remote command:

[SENSe: ] PULSe:POWer: POINt? on page 282
CALCulate<n>:TABLe:POWer: POINt on page 222
[SENSe: ] PULSe:POWer:POINt:LIMit? on page 320

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 284
CALCulate<n>:TABLe:POWer:PPRatio on page 223
[SENSe: ] PULSe:POWer:PPRatio:LIMit? on page 320
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Pulse parameters

3.1.3 Frequency parameters

The following frequency parameters can be determined by the R&S FSMR3000 Pulse

application.

=0 (U= o o USSRt 23
Pulse-Pulse Frequency DiffereNCe.........uuuuuciiiiieii it 23
Frequency Error (RMS)..... st r e e e e e e e e e e e 23
Frequency Error (PEaAK).........uiii i et 23
FrequencCy Deviation. ... 24
L0 01Ty o TN = (= S 24
Frequency

Frequency of the pulse measured at the defined Measurement point

Remote command:

[SENSe: ] PULSe: FREQuency: POINt? on page 299
CALCulate<n>:TABLe:FREQuency:POINt on page 216
[SENSe: ] PULSe:FREQuency:POINt:LIMit? on page 320

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 299
CALCulate<n>:TABLe:FREQuency:PPFRequency on page 216
[SENSe: ] PULSe: FREQuency: PPFRequency:LIMit? on page 320

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 300
CALCulate<n>:TABLe:FREQuency:RERRor on page 216
[SENSe: ] PULSe:FREQuency:RERRor: LIMit? on page 320

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 298
CALCulate<n>:TABLe:FREQuency:PERRor on page 216
[SENSe: ] PULSe:FREQuency:PERRor:LIMit? on page 320
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314

Pulse parameters

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 297
CALCulate<n>:TABLe:FREQuency:DEViation on page 215
[SENSe: ] PULSe:FREQuency:DEViation:LIMit? on page 320

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 296
CALCulate<n>:TABLe:FREQuency:CRATe on page 215
[SENSe: ] PULSe:FREQuency:CRATe:LIMit? on page 320

Phase parameters

The following phase parameters can be determined by the R&S FSMR3000 Pulse
application.
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Phase

Phase of the pulse measured at the defined Measurement point

Remote command:

[SENSe: ] PULSe:PHASe: POINt? on page 303
CALCulate<n>:TABLe:PHASe:POINt on page 217
[SENSe: ] PULSe:PHASe: POINt:L,IMit? on page 320

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 304
CALCulate<n>:TABLe:PHASe:PPPHase on page 218
[SENSe: ] PULSe:PHASe: PPPHase:LIMit? on page 320
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3.1.5

Pulse parameters

Phase Error (RMS)

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

Remote command:

[SENSe: ] PULSe:PHASe:RERRor? on page 305
CALCulate<n>:TABLe:PHASe:RERRor on page 218
[SENSe: ] PULSe:PHASe:RERRor:LIMit? on page 320

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 302
CALCulate<n>:TABLe:PHASe:PERRor on page 217
[SENSe: ] PULSe:PHASe: PERRor: LIMit? on page 320

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 302
CALCulate<n>:TABLe:PHASe:DEViation on page 217
[SENSe: ] PULSe:PHASe:DEViation:LIMit? on page 320

Envelope model (cardinal data points) parameters

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

Rise Top-Point

Fall Top-Point

¢b Rise High-Point

Fall High-Paint

&b Rise Mid-Point
doFall Mid-Point

b Rise Low-Point . Fall Low-Point

Fall Base-Point
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Time (s)

Figure 3-2: Envelope model parameters

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

You configure the desired high, mid and low thresholds for the rise and fall slopes rela-
tive to the base (0%) and top (100%) levels. See Chapter 5.9.1, "Measurement levels",
on page 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 19).
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Rise Base Point Time
The time the amplitude starts rising above 0 %.

User Manual 1179.4505.02 — 03 26



R&SPFSMR3-K6 Measurements and result displays

Pulse parameters

Remote command:

[SENSe:]PULSe:EMODel :RBPTime? on page 313
CALCulate<n>:TABLe:EMODel :RBPTime on page 212
[SENSe: ] PULSe:EMODel :RBPTime:LIMit? on page 319

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 316
CALCulate<n>:TABLe:EMODel :RLPTime on page 213
[SENSe: ] PULSe:EMODel :RLPTime:LIMit? on page 320

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

Remote command:

[SENSe: ] PULSe:EMODel :RMPTime? on page 317
CALCulate<n>:TABLe:EMODel :RMPTime on page 214
[SENSe: ] PULSe:EMODel :RMPTime: LIMit? on page 320

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 315
CALCulate<n>:TABLe:EMODel :RHPTime on page 213
[SENSe: ] PULSe:EMODel :RHPTime: LIMit? on page 320

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

Remote command:

[SENSe: ] PULSe:EMODel :RTPTime? on page 319
CALCulate<n>:TABLe:EMODel:RTPTime on page 215
[SENSe: ] PULSe:EMODel :RTPTime:LIMit? on page 320

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

Remote command:

[SENSe: ] PULSe:EMODel :RLPLevel? on page 315
CALCulate<n>:TABLe:EMODel :RLPLevel on page 213
[SENSe: ] PULSe:EMODel :RLPLevel : LIMit? on page 320

Rise Mid Point Level

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

[SENSe: ] PULSe:EMODel :RMPLevel? on page 317
CALCulate<n>:TABLe:EMODel :RMPLevel on page 214
[SENSe: ] PULSe:EMODel :RMPLevel : LIMit? on page 320
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Rise High Point Level
The amplitude of the High (Distal) Threshold in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel :RHPLevel? on page 314
CALCulate<n>:TABLe:EMODel:RHPLevel on page 213
[SENSe: ] PULSe:EMODel :RHPLevel : LIMit? on page 319

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

Remote command:

[SENSe: ] PULSe:EMODel :RTPLevel? on page 318
CALCulate<n>:TABLe:EMODel :RTPLevel on page 214
[SENSe: ] PULSe:EMODel :RTPLevel : LIMit? on page 320

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

Remote command:

[SENSe: ] PULSe:EMODel : FBPTime? on page 307
CALCulate<n>:TABLe:EMODel : FBPTime on page 210
[SENSe: ] PULSe:EMODel : FBPTime: LIMit? on page 319

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 310
CALCulate<n>:TABLe:EMODel:FLPTime on page 211
[SENSe: ] PULSe:EMODel : FLPTime:LIMit? on page 319

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 311
CALCulate<n>:TABLe:EMODel :FMPTime on page 212
[SENSe: ] PULSe:EMODel : FMPTime: LIMit? on page 319

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 309
CALCulate<n>:TABLe:EMODel : FHPTime on page 211
[SENSe: ] PULSe:EMODel : FHPTime: LIMit? on page 319

Fall Top Point Time
The time the amplitude falls below the 100 % level in the falling edge.
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Evaluation methods for pulse measurements

Remote command:

[SENSe:]PULSe:EMODel : FTPTime? on page 313
CALCulate<n>:TABLe:EMODel:FTPTime on page 212
[SENSe: ] PULSe:EMODel : FTPTime:LIMit? on page 319

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

Remote command:

[SENSe: ] PULSe:EMODel :FLPLevel? on page 309
CALCulate<n>:TABLe:EMODel:FLPLevel on page 211
[SENSe: ] PULSe:EMODel :FLPLevel : LIMit? on page 319

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

Remote command:

[SENSe: ] PULSe:EMODel : FMPLevel? on page 311
CALCulate<n>:TABLe:EMODel:FMPLevel on page 211
[SENSe: ] PULSe:EMODel : FMPLevel : LIMit? on page 319

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

Remote command:

[SENSe: ] PULSe:EMODel : FHPLevel? on page 308
CALCulate<n>:TABLe:EMODel :FHPLevel on page 210
[SENSe: ] PULSe:EMODel : FHPLevel : LIMit? on page 319

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

Remote command:

[SENSe: ] PULSe:EMODel : FTPLevel? on page 312
CALCulate<n>:TABLe:EMODel:FTPLevel on page 212
[SENSe: ] PULSe:EMODel : FTPLevel : LIMit? on page 319

3.2 Evaluation methods for pulse measurements

The data that was measured by the R&S FSMR3000 Pulse application can be evalu-
ated using various different methods.

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

® "Magnitude Capture"
® "Pulse Results"

® "Pulse Frequency"

® "Pulse Magnitude"

® "Pulse Phase"
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The following evaluation methods are available for Pulse measurements:

1 =T L1 (8 o (ST 0= T o (1 = T UPURPPPPPN 30
Y= Ty =T =1 o] = SRR 31
Parameter DistriDULION. ........cooo et 31
Parameter SPECIIUML........ciiiiiie e e e e e e e e s e e e e e e e e e e s e eannnes 32
= 1= Y0 0= (Y =Y o o PN 32
PUISE FIrEQUEBNCY....cceiiiiiiiiiee e e e e e e e e e r e e eeas 34
PUISE 1 @Nd Q... e e e e 35
UL T Y=Y T (0 o [ 35
PUISE PRase... .ottt e e e e e e e e e e e e e e e e e e e annes 36
Pulse Phase (Wrapped)..... .ottt 36
PUISE RESUIES ... e e e e e e e e e e e e e e eeeeeeeees 37
PUISE-PUISE SPECIIUM.....uuiiiiiiiiiiee e e e e e e e e e e e e e e e e e aaa 38
PUISE SEALISTICS. .. euteeeeeeiieie e e e 39
Result RaNGE SPECIIUM.......coiiiieeee i e e e e e e e 40

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.
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Remote command:

LAY:ADD:WIND '2',RIGH,MCAP see LAYout:ADD[:WINDow]? on page 236
Results:

TRACe<n>[:DATA] ? on page 260

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

This table is displayed automatically if configured accordingly.

1 Marker Table
wnd Type X-Value ¥Y-Value Function Function Result

2.1725 ms -6.80 dBm
13.859 ms -0.00 dB
4.6259 ms -0.00 dB
9.2331 ms -0.00dB

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

Remote command:

LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 236
Results:

CALCulate<n>:MARKer<m>:X on page 250
CALCulate<n>:MARKer<m>:Y? on page 325

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 o1 AP Clrw

Upper 5320.0 ns

L - 500.0 ns

s . s
495.0 ns

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

Note that averaging is not possible for "parameter distribution" traces.
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Remote command:

LAY:ADD:WIND '2',RIGH,PDIS see LAYout:ADD[:WINDow]? on page 236
Chapter 9.12.3, "Configuring a parameter distribution", on page 172

Results:

TRACe<n>[:DATA] ? on page 260

Parameter Spectrum

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

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

6 Off Time Spectrum 1 Clrw
0d

-1 dEll
-201dB

| bl 1

A v W

R | 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 236
Chapter 9.12.4, "Configuring a parameter spectrum", on page 179

Results:

TRACe<n>[:DATA] ? on page 260

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.
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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.

3 Pulse Width Trend

|l
h i Il ."|I
Lower S00.0 ns

)

o1 AP Clrw

Upper 520.0 ns
Lower 500.0 ns -PREr 2=0.U N3

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.
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If a limit is defined for a parameter that is displayed in a "Parameter Trend" diagram,
the "Auto Scale Once" on page 100 function is not available for the axis this parameter
is displayed on (see also "Activating a limit check for a parameter" on page 99). 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
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 236
Chapter 9.12.6, "Configuring a parameter trend", on page 188

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 6.44 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 236
Results:

TRACe<n>[:DATA] ? on page 260
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Pulse l 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).

6 Pulse (2) I/Q

104.300001112 ps

Remote command:

LAY:ADD:WIND '2',RIGH,PIAQ See LAYout:ADD[:WINDow]? on page 236
Results:

[SENSe: ] PULSe:POWer:AMPLitude:I? on page 274

[SENSe: ] PULSe:POWer:AMPLitude:Q? on page 275

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 o1 Clrw

0

Start 6,44 ps Stop 36,43 ps
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Remote command:

LAY:ADD:WIND '2',RIGH,PMAG see LAYout:ADD[:WINDow]? on page 236
Results:

TRACe<n>[:DATA] ? on page 260

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 236
Results:

TRACe<n>[:DATA] ? on page 260

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).
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3 Pulse (1) Phase (Wrapped)

13.44500015 ps 24.839999242 ps

Remote command:

LAY:ADD:WIND '2',RIGH,PPW see LAYout:ADD[:WINDow]? on page 236
Results:

TRACe<n>[:DATA] ? on page 260

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

5 Pulse Results
Pulse o Avg ON Avg Tx
i D\urlfe Width - X e e Power Pow
. (us) ) g ; ST (dBm} ]

i

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 97). The results of the limit
check are indicated in the Pulse Results table as follows:
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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

MultiView =2 Spectrum ! X

Meas Time 4
Meas BW

Pulse
Width

Avg ON Avg Tx

PlEsE Power Power

(us) (deg) (dBm) (dBm)

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 236
Chapter 9.12.8, "Configuring the statistics and parameter tables", on page 208
Results:

Chapter 9.16.3, "Retrieving parameter results", on page 269

Number of pulses: [SENSe: ] PULSe : COUNt? on page 266

Chapter 9.16.4, "Retrieving limit results", on page 319

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".

User Manual 1179.4505.02 — 03 38



R&S®FSMR3-K6 Measurements and result displays

Evaluation methods for pulse measurements

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

99.22 Hz/

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

Remote command:

LAY:ADD? '1l',RIGH,PPSP, see LAYout:ADD[:WINDow]? on page 236
Results:

TRACe<n>[:DATA] ? on page 260

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

Note: Limit checks are also available for "Pulse Statistics"; see "Pulse Results"
on page 37.

Remote command:

LAY:ADD:WIND '2',RIGH,PST see LAYout:ADD[:WINDow]? on page 236
Chapter 9.12.8, "Configuring the statistics and parameter tables", on page 208
Results:

Chapter 9.16.3, "Retrieving parameter results", on page 269
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[SENSe: ] PULSe:<ParameterGroup>:<Parameter>:COUNt? on page 268
Chapter 9.16.4, "Retrieving limit results", on page 319

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.

3 Result Range Spectrum e | Pk
44,33 dBm
KRS -9.2773 MHz

I
|

I

|

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

25.0 MHz/ Span 250 MHz

Remote command:
LAY:ADD:WIND '2',RIGH,RRSP see LAYout:ADD[:WINDow]? on page 236

Results:
TRACe<n>[:DATA] ? on page 260
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4 Measurement basics

4.1

User Manual 1179.4505.02 — 03

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

Parameter definitionNsS........ccoco e
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Parameter spectrum calculation................oooooiccccre e
Basics on input from 1/Q data fileS.........ueeiiriieiee e
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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

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

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

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

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

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

Lrip+ The magnitude in V corresponding to the largest level above the reference model which occurs

within the ripple portion of the pulse top

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

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

L I AN q 0] o] 148 o 1= Yo [ (oo o JE U UUPR U 42
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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 15 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 Cap-
ture" Buffer display. You can also change the detection range graphically by dragging
the vertical lines in the window.

Parameter spectrum calculation

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

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

Frequency axis

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

Interpolation

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

The number of possible interpolation values is restricted to 100,000 by the R&S
FSMR3000 Pulse application . Thus, the resulting spectrum is limited. By default, the
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frequency span for the resulting spectrum is determined automatically. However, to
improve the accuracy (and performance) of the interpolation, the maximum required
frequency span can be restricted further manually.

Non-contiguous pulses - sections vs gaps

For the non-contiguous pulse measurements described above, interpolation in the long
intervals where no pulses occur 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 FSMR3000 Pulse applica-
tion. Each of the window functions has specific characteristics, including some advan-
tages and some trade-offs. Consider these characteristics carefully to find the optimum
solution 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 1/Q data files

The 1/Q data to be evaluated in a particular R&S FSMR3 application cannot only be
captured by the application itself, it can also be loaded from a file, provided it has the
correct format. The file is then used as the input source for the application.

For example, you can capture 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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When importing data from an 1/Q data file using the import functions provided by some
R&S FSMR3 applications, the data is only stored temporarily in the capture buffer. It
overwrites the current measurement data and is in turn overwritten by a new measure-
ment. If you use an I/Q data file as input, the stored I/Q data remains available 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, 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 1/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 FSMR3 VSA application (R&S FSMR3-K70), some sam-
ple iqg. tar files are provided inthe C: /R _S/Instr/user/vsa/DemoSignals
directory on the R&S FSMR3.

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 buf-
fer.

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 34

® "Pulse Magnitude" on page 35

® "Pulse Phase" on page 36

® "Pulse Phase (Wrapped)" on page 36

Trace StatiSHCS..uuuuuuuuiiiiii e e e e e e e e e e e 51
NTo] g g F= 4T g To IR = Lo S 51
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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.

User Manual 1179.4505.02 — 03 51



R&S®FSMR3-K6 Measurement basics

Trace evaluation

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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Normalization + averaging window

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

Y6 Pulse (1) Phase 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 39 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 102).
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5 Configuration

Access: [MODE] > "Pulse"
Pulse measurements require a special application on the R&S FSMR3.

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 FSMR3 supports you in finding the correct measurement settings quickly and
easily - after each change in settings, the measurements are repeated and the result
displays are updated immediately and automatically to reflect the changes. You do not
need to refresh the display manually. Thus, you can see if the setting is appropriate or
not directly through the transparent dialog boxes.

o Configuration OVEIVIEW. ...... ... it e e e e 55
L JIS o o F= 1 I o [=TTor o] 1T o TSR 57
o Input and output SELHINGS....cooiiiiiiii s 60
®  Frontend SEHINGS.....uuiiiiiiiiiiie e e 63
L I Iy o o [T ==Y 1] o P 67
L I 7= 7= = oo [ 1] 1o ) 1S 72
@ SWEEP SEHINGS. oo ———————————— 75
O PUISE AeteCHiON. ..ot 76
e Pulse measurement SEtNGS. ...ccoeiii i 79
L I N U (] g = L o T= 4 o 1T SRR 85

5.1 Configuration overview

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

B> B>
Em

Overview
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Pulse Meas

Pulse Period High to Low Input RF50Q

Modulation CW Frequency 13.25 GHz

Droop On Ref Level 0.0 dBm Source Free Run Filter Gauss

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

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

‘—1

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

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

Preset Channel Specifics for 1: Magnitude Capture ~

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

In particular, the "Overview" provides quick access to the following configuration dialog
boxes (listed in the recommended order of processing):
1. Signal Description
See Chapter 5.2, "Signal description", on page 57
2. Input and Frontend Settings

3. (Optionally:) Trigger/Gate
See Chapter 5.5, "Trigger settings", on page 67

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

5. Pulse Detection
See Chapter 5.8, "Pulse detection", on page 76

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

To configure settings

» Select any button in the "Overview" to open the corresponding dialog box.
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5.2

Signal description

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

Preset CRanNEL... ... .ttt e e et as 57
SPECIIC SELHNGS fOr ...t e e e e e e 57

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.

Note: 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 FSMR3 (except for the default channel)!

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 134

Specific Settings for

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

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

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

Signal description

Access: "Overview" > "Signal Description”

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

Input Source Frequency Amplitude Output Probes DC Config Sig °

Timing

Auto Mode

M Pulse Width— P} Min Pulse Width

Droop: On Max Pulse Width

Min Pulse Off Time

Frequency Offset

Auto Mode

Value
Model Chirp Rate

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

Pulse Modulation

UL T ST =Ty T o S 58
O ET= o F= T I o T o PSSP 58
PUISE MOAUIBTION. ...t e e e e e e 58
TimING AULO MOE......coeeeiiiec e e s e e e e e e e e e e e e e e e e e e e eeeeseeeeranes 59
Minimum Pulse WIdth...... ..o e 59
Maximum Pulse Width....... ..o 59
Min PUISE Off TIME......eeiiieieeee ettt e e e e e e e s e e e e e e e e e e s s s nnnreeeeees 59
Frequency Offset AULO MOE..........uuiiiiiiiiiiie e e 59
Frequency OffSEt ValUe..........coieeiiiiieeee ettt e e 59
Chirp Rate AULO MOAE...... oo e e e e e e e e e e e e e e e e e e e e e aanas 60
(O o1 T &= (= TS 60

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 137

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 136

Pulse Modulation
Defines the expected pulse modulation:
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"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 136

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 134

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

Remote command:
[SENSe: ] TRACe:MEASurement :DEFine:DURation:MIN on page 135

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

Remote command:
[SENSe: ] TRACe:MEASurement :DEFine:DURation:MAX on page 135

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 135

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 136

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

User Manual 1179.4505.02 — 03 59



R&SPFSMR3-K6 Configuration

5.3

5.3.1

5.3.1.1

Input and output settings

Remote command:
[SENSe: ] TRACe:MEASurement : DEFine:FREQuency:OFFSet on page 135

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 136

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 136

Input and output settings

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

The R&S FSMR3 can analyze signals from different input sources and provide various
types of output (such as noise or trigger signals).

®  INPUL SOUICE SEHINGS. . uuuiiiiiiiii i e e e e e e e e e e e e e e e e e eeeeeeeeaens 60

Input source settings

Access: "Overview" > "Input/Frontend" > "Input Source"
The input source determines which data the R&S FSMR3 analyzes.

The default input source for the R&S FSMR3 is "Radio Frequency", i.e. the signal at
the "RF Input" connector of the R&S FSMRS. If no additional options are installed, this
is the only available input source.

L J = To T I =Y 01T o TV T o 11 | S 60

Radio frequency input

Access: "Overview" > "Input/Frontend" > "Input Source" > "Radio Frequency"
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Input and output settings

Input Source Power Sensor External Generator Probes

LET T
Frequency

Input Coupling AC

YIG-Preselector  On
Impedance Matching

Impedance 500 750
Value

Pad Type

@ RF Input Protection
The RF input connector of the R&S FSMR3 must be protected against signal levels
that exceed the ranges specified in the data sheet. Therefore, the R&S FSMR3 is
equipped with an overload protection mechanism for DC and signal frequencies up to
30 MHz. This mechanism becomes active as soon as the power at the input mixer
exceeds the specified limit. It ensures that the connection between RF input and input
mixer is cut off.

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

Radio FrequenCy State........cooo i ——————— 61
INPUL COUPIING. . et e e e e e e e e e e e e e e e e e e e e e e e te e e e e s eeeeaaaaaaas 62
T aT 0T=To F= g o7 = T SRR 62
High Pass Filter 110 3 GHzZ....ooooii e 62
B R =YY= 1= T (o) U 62

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

Remote command:
INPut<ip>:SELect on page 140
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Input Coupling
The RF input of the R&S FSMR3 can be coupled by alternating current (AC) or direct
current (DC).

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

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

Remote command:
INPut<ip>:COUPling on page 138

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FSMR3000 can be set to 50 Q or 75 Q.

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

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

High Pass Filter 1 to 3 GHz

Activates an additional internal highpass filter for RF input signals from 1 GHz to

3 GHz. This filter is used to remove the harmonics of the analyzer to measure the har-
monics for a DUT, for example.

This function requires an additional hardware option.

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

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

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option on the R&S FSMR3000.

An internal YIG-preselector at the input of the R&S FSMR3000 ensures that image fre-
quencies are rejected. However, image rejection is only possible for a restricted band-
width. To use the maximum bandwidth for signal analysis you can disable the YIG-pre-
selector at the input of the R&S FSMR3000, which can lead to image-frequency dis-
play.

Note: Note that the YIG-preselector is active only on frequencies greater than 8 GHz.
Therefore, switching the Y1G-preselector on or off has no effect if the frequency is
below that value.

Remote command:
INPut<ip>:FILTer:YIG[:STATe] on page 140
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5.4 Frontend settings

Access: "Overview" > "Input/Frontend"

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

setup.
L J o o [ 1= oy VY= 1 o USSR 63
L I N 40T o] 1108 o Lo Y= x4 o TSR 64

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

Input/Frontend

Signal Input Source Frequency Amp

Frequency

Center Frequency Stepsize

Stepsize Manual AA'EITY 1.0 MHz

Frequency Offset

Value 0 Hz

(07210 (= g o (=T U= o3P URRPRPRPIN 63
Center FreqUENCY SEEPSIZE.....cuuiiiiiiiiiie ettt e e e e e e e e s aeeaeee s 63
FrequENCY OffSEL.... ... e e e e e e e e e e e e e e e e snnnanes 64

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: spanmgin/2 < feenter < fmax — SPaNmin/2

zero span: 0 Hz < fognier < frax

frax @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.
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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, 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

5.4.2 Amplitude settings

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

Amplitude settings affect the y-axis values.
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Input/Frontend

Signal Input Source Frequency Amplitude Output

Reference Level Input Settings

Value 0.0 dBm Preamplifier
Offset 0.0 dB Input Coupling

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

Optimization ”  Value
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Reference Level

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

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

Since the hardware of the R&S FSMR3000 is adapted according to this value, it is rec-
ommended that you set the reference level close above the expected maximum signal
level. Thus you ensure an optimal measurement (no compression, good signal-to-
noise ratio).

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 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 FSMR3 so the application shows correct power results. All displayed power level
results are shifted by this value.
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The setting range is £200 dB in 0.01 dB steps.

Note, however, that the internal reference level (used to adjust the hardware settings to
the expected signal) ignores any "Reference Level Offset". Thus, it is important to keep
in mind the actual power level the R&S FSMR3 must handle. Do not rely on the dis-
played reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 144

RF Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value — RF Attenuation
Defines the attenuation applied to the RF input of the R&S FSMR3.

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

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 can lead to hardware damage.

Remote command:
INPut<ip>:ATTenuation on page 146
INPut<ip>:ATTenuation:AUTO on page 146

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

Preamplifier — Input Settings
If the (optional) internal preamplifier hardware is installed on the R&S FSMR3000, a
preamplifier can be activated for the RF input signal.

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.

For FSMR3050, the input signal is amplified by 30 dB if the preampilifier is activated.

Remote command:
INPut<ip>:GAIN:STATe on page 144
INPut<ip>:GAIN[:VALue] on page 145

Input Coupling < Input Settings

The RF input of the R&S FSMR3 can be coupled by alternating current (AC) or direct
current (DC).
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AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

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

Remote command:
INPut<ip>:COUPling on page 138

Impedance < Input Settings
For some measurements, the reference impedance for the measured levels of the
R&S FSMR3000 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 140

5.5 Trigger settings

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

Trigger settings determine when the input signal is measured.
Trigger

Trigger Source Trigger In/Out Segmented Capture

Source Ext Trigger 1 -

Offset

Slope Rising Falling

Level Drop-Out Time

Hysteresis Holdoff

External triggers from one of the [TRIGGER INPUT/OUTPUT] connectors on the
R&S FSMR3000 are also available.

For step-by-step instructions on configuring triggered measurements, see the
R&S FSMR3 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 150

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 150

Ext. 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 70).

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

For details, see the "Instrument Tour" chapter in the R&S FSMR3 Getting Started man-
ual.

"External Trigger 1"
Trigger signal from the "Trigger Input / Output" connector.
(front panel)
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"External Trigger 2"
Trigger signal from the "Sync Trigger Input / Output" connector.
(rear panel)
Note: Connector must be configured for "Input” in the "Output" config-
uration
(See the R&S FSMR3 user manual).

Remote command:
TRIG:SOUR EXT, TRIG:SOUR EXT2
See TRIGger [ :SEQuence] : SOURce on page 150

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 150

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

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

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 150

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 8 GHz.

The resulting trigger level at the RF input depends on the RF attenuation and preampli-
fication. For details on available trigger levels, see the instrument's data sheet.

Note: If the input signal contains frequencies outside of this range (e.g. for fullspan
measurements), the measurement can be aborted. A message indicating the allowed
input frequencies is displayed in the status bar.
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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 150

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

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

Remote command:

TRIGger [:SEQuence] : LEVel: IFPower on page 149

]
TRIGger [ :SEQuence] : LEVel:IQPower on page 149
TRIGger [:SEQuence] : LEVel [ :EXTernal<port>] on page 148
TRIGger [:SEQuence] : LEVel :RFPower on page 149

Drop-Out Time

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

Remote command:

TRIGger[:SEQuence] : DTIMe on page 147

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

Offset > 0: Start of the measurement is delayed

Offset < 0: Measurement starts earlier (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:

Pretriggerax = measurement time, 5«

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

Remote command:
TRIGger [:SEQuence] :HOLDoff [ : TIME] on page 147

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 150

Hysteresis

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

This setting is only available for "IF Power" trigger sources. The range of the value is
between 3 dB and 50 dB with a step width of 1 dB.
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Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 148

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:HOLDof f on page 148

Trigger 1/2

Trigger Source  Trigger In/Out

Trigger 2 Input Output

Output Type User Defined * Level Low High

20| =R N=ats1a] 100.0 pis Send Trigger

Trigger 3 Input Output

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

"Trigger 1" "Trigger 1": "Trigger Input/Output" connector on the front panel

"Trigger 2" Defines the usage of the variable "Trigger Input/Output” connector on
the rear panel.

"Input” The signal at the connector is used as an external trigger source by
the R&S FSMR3000. Trigger input parameters are available in the
"Trigger" dialog box.

"Output” The R&S FSMR3000 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 151

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

"Device Trig- (Default) Sends a trigger when the R&S FSMR3000 triggers.
gered"
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"Trigger Sends a (high level) trigger when the R&S FSMR3000 is in "Ready
Armed" for trigger" state.
This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low-level signal at the "AUX" port (pin 9).

"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 152

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

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

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

Remote command:
OUTPut<up>:TRIGger<tp>:LEVel on page 151

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

Remote command:
OUTPut<up>:TRIGger<tp>:PULSe:LENGth on page 152

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

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

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

Remote command:
OUTPut<up>:TRIGger<tp>:PULSe:IMMediate on page 152

5.6 Data acquisition

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

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

Acquisition Detection

Measurement Bandwidth

Filter Type Flat Gauss

[N ERTRENLiligl 200.0 MHz

Sample Rate

Measurement Time

Record Length

Long Capture Buffer Auto

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

For details, see Chapter 4.4, "Basics on input from 1/Q data files", on page 49.
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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 B, "Effects of large gauss filters",

on page 337.

Remote command:
[SENSe: ]BWIDth:DEMod: TYPE on page 153

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 1/Q data files", on page 49.

Remote command:
[SENSe: ] BANDwidth:DEMod on page 153

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 1/Q data files", on page 49.

The maximum measurement time in the R&S FSMR3000 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 memory space) may restrict the number of measurement channels that can
be activated simultaneously on the R&S FSMRS3.

Remote command:
[SENSe: ] SWEep: TIME on page 155

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 154

Sweep settings

Access: [SWEEP]

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

Continuous SWeepP / RUN CONt....iiiiiiiiiciiieie e a e e e e 75
Single Sweep / RUN SINGIE..... ... 75
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Continuous Sweep / Run Cont
After triggering, starts the sweep and repeats it continuously until stopped. This is the
default setting.

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

Note: Sequencer. If the Sequencer is active, the "Continuous Sweep" softkey only con-
trols the sweep mode for the currently selected channel. However, the sweep mode
only 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 FSMR3 User Manual.

Remote command:
INITiate<n>:CONTinuous on page 167

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

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

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

Furthermore, the [RUN SINGLE] key controls the Sequencer, not individual sweeps.
[RUN SINGLE] starts the Sequencer in single mode.
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If the Sequencer is off, only the evaluation for the currently displayed channel is upda-
ted.

Remote command:
INITiate<n>[:IMMediate] on page 167

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

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

Remote command:
INITiate<n>:CONMeas on page 166

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 1/Q data files", on page 49.

The maximum measurement time in the R&S FSMR3000 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 memory space) may restrict the number of measurement channels that can
be activated simultaneously on the R&S FSMR3.

Remote command:
[SENSe: ] SWEep: TIME on page 155

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 51).

Remote command:
[SENSe: ] SWEep:COUNt on page 168

5.8 Pulse detection

Access: "Overview" > "Detection"
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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 / Detection

Acquisition = Detection

Pulse Waveform

Reference (Peak)

N .

\_

Reference Detection Limit

Threshold Max Pulse Count

Hysteresis Detection Range

Detection Start

Detection Length
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Reference Source
Defines the level to be used as a reference for the pulse detection threshold.

"Reference" Current reference level

"Peak" Peak level as measured over the entire capture data interval

"Noise" Noise level determined from the current capture data according to the
Min Pulse Off Time parameter set in Signal description.

"Absolute" Absolute level defined by the Threshold

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

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 157

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 156

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 156

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 46.

Remote command:
[SENSe: ] DETect :RANGe on page 157

Detection Start

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

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

Remote command:
[SENSe: ] DETect :RANGe : STARt on page 157
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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 157

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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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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Measurement Settings L ) X

Meas Levels Meas Point Meas Range

Top: Rise (100%0)

High: Rise
Mid: Rise

1 Pulse Width

Top (100%40) Level Reference Levels

Position Edge Center Unit W dBm

High (Distal) Threshold 90.0 %49
Meas Algorithm Median

Mid (Mesial) Threshold 50.0 %o

Fixed Level
Low (Proximal) Threshold JRlSREZ!

- T 50 0 :
Rppleietien Boundary (Top +/-)

0TS (o] o P UUPTPT TP 80
Measurement AlgOrithMi........ue e e e e e e e e e e e e e e e e eeeeeees 81
FIXEA VaAIUE........eeeeeee ettt e e e e e e e e e e e e s eeees 81
[T 0] 0] L= o [ o USSR 81
Reference LeVel UNit...........o it e e e e e e e e e 81
High (Distal) ThreShOld........cooo i s e 81
Mid (Mesial) ThreShOId...........uuuiiiiiiiiieee e e e e e e eeeaea s 81
Low (Proximal) ThreShOld.........ccoo i e e e e e e e 82
[ To TU ] o F= T Y2 82
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 160
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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 159

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 160

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

Remote command:
[SENSe: ] TRACe:MEASurement :DEFine:RIPP1le on page 160

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 159

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 161

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 161
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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 161

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 160

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.

Measurement Settings L ) X

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

Trigger

Reference i Center

Offset

Averaging Window

Reference for Pulse-Pulse Measurements
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Measurement Point REFEIrENCE...........uueieiiieee e 83
[ 77 RN 83
AVEIragiNg WINGAOW. .....uviiiiieiiiieie ettt e et e e e e s e s ree e e e e e e e e s e e sannnns 83
Reference for Pulse-Pulse MeasuremMents........ccooiviieeveeieiiiieeeiiee e ee e e e 83

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 162

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 162

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 162

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 51).

"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-
cated as "...".

If you change the value for the reference pulse here, the Chap-
ter 6.1.1, "Pulse selection”, on page 87 value is adapted accordingly,
and vice versa.
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"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 163

[SENSe: ] TRACe:MEASurement :DEFine:PULSe:REFerence on page 163

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.
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Measurement Settings @ X

Meas Levels Meas Point Meas Range Time Sidelobe Range Pulse ¢

_H—' 100% of Pulse Top |—ﬂ

Reference Center Edge

Length (% of Top) 75.0 %

Offset: Rise | Fall

Reference, Length, OffSet........ccciiiiiiiiiic 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 165

Relative range (Center):

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

on page 164

Absolute range (Edge):

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

on page 164

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

on page 164

5.10 Automatic settings

Access: [AUTO SET]
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Some settings can be adjusted by the R&S FSMRS3 automatically according to the cur-
rent measurement settings.

Auto Scale CoNtiNUOUS (All)....cceii ittt e e e e e 86
AULO SCAIE ONCE (All)...eieieee ittt e st e e s s b e e e e s snbeeeeeeaas 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 171

DISP:TRAC:Y:SCAL:AUTO ON, see DISPlay|[:WINDow<n>] [:SUBWindow<n>] :
TRACe<t>:Y[:SCALe] : AUTO on page 232

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 171

DISP:TRAC:Y:SCAL:AUTO ONCE, see DISPlay[:WINDow<n>] [:
SUBWindow<n>] :TRACe<t>:Y[:SCALe] : AUTO on page 232
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6 Analysis

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

ous ways.

®  ResUlt CONfIGUIAtiON.......uuiiiiieiee e e e e e 87
o Display configUration...........ocoeeiiiiiiiiiiiccre e ——————— 102
L I V= T = - TP PPPPRTURP 102
® Trace CoNfiQUIatioN........co i ittt e e e e e e e e 109
e Trace / data export configuration............oooiiioccoiiiiiiiiie e 113
L I = d o o] o i 11 o3 1T o 1= R 115

6.1 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 57).

®  PUISE SEIECHION. ...ttt ee e 87
L I TS0 =TT [T 88
e Result range spectrum configuration.............oooe oo 89
e Result range frequency configuration.............eeeeee e 91
e Parameter configuration for result displays..........cccooviiiiiiiiii e, 91
o Table coNfigUuIratioN...........uuiiiiiiiiie e e e a e e 97
@ Y-S CaAlING it ————————————————— 99
L I O 01 TP P PSPPI 101

6.1.1 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 107). 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 170

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 15). 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 40).

Result Configuration

Result Range Markers Markers Settings Marker Search Units Y Scaling

Result
Range

Result
Range
Spectrum

Result
Range
Frequency

Automatic Range Scaling
Auto Auto Scale Once
Reference Point Result Range

Reference Rise Center Fall Trigger Alignment Left Center

Specifics for 1: Magnitude Capture -

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

Automatic RaNge SCaliNg......uuuu i e e e e ee e 89
Result Range Reference Point..... ...t 89
L3 7= S 89
ALIGNMENT. ... e e e e e e e s e e e e e e e e s e e s e e e e e e e e e e e e e s 89
=Y 0 1 o S 89
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Automatic Range Scaling
Defines whether the result range length is determined automatically according to the
width of the selected pulse (see Chapter 6.1.1, "Pulse selection”, on page 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 171

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 172

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 172

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 171

Length
Defines the length or duration of the result range.

Remote command:
[SENSe: ] TRACe:MEASurement : DEFine: RRANge : LENGth on page 172

6.1.3 Result range spectrum configuration

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

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

Result Configuration

Result Range Markers Markers Settings Marker Search Parameter

Window Type Blackman
Result

Range
RBW Auto On Off

Result Resolution Bandwicth Ryl gF

Range
Spectrum

Result
Range
Frequency

Specifics for 5: Result Range Spectrum

LA T e (o T 1Y oY 90
RESBW MaNUAL.......ceeiiiieieiiiccice e e e ettt e s e s e s e e e e e aaaaaaeaeeeeeenees 90
L ] o SRR 91
Window Type

Used FFT window type for "Result Range Spectrum”. The same window types are
available as for "Parameter Spectrum"” displays (see "Window functions" on page 47).

Remote command:
CALCulate<n>:RRSPectrum:WINDow on page 207

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 208
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6.1.5

6.1.5.1

Result configuration

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 208

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 154

Parameter configuration for result displays

Access: "Overview" > "Result Configuration" > "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.............cccoiiiiiiiii e 91
e Parameter spectrum configuration...........ccceeeveeee i ccccieeec e 93
e Parameter trend configuration.............coooiiiiiiiiiiiie s 95

Parameter distribution configuration

Access: "Overview" > "Result Configuration" > "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.

User Manual 1179.4505.02 — 03 91



R&S®FSMR3-K6 Analysis

Result configuration

Result Configuration

Result Range Markers Markers Settings Marker Search Parameter Units Y Scaling

Parameter Group Timing

Distribution

Rise Time

Pulse Count

Histogram Bins

Display Limit Lines

Specifics for 5: Parameter Distribution ~

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

V=0 g T=Y =T ] o T o 92
D N1 SRS 92
D 7N TSP 92
[ 11 (oo [ ir=T 0 0 =1 T T 93
Display LMt LINES.....cceuuuieiiiiiiiiiiiieie e e e e e e e e e e e eeee e e e eee e sse s e s e e e e eaaaaaasaeeeeeeenes 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 15.

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

Remote command:
CALCulate<n>:DISTribution:<GroupName> <X-Axis>,<Y-Axis>, see e.d.
CALCulate<n>:DISTribution:FREQuency on page 174

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 175

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 175
CALCulate<n>:TRENd:LLINes[:STATe] on page 196

6.1.5.2 Parameter spectrum configuration

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

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

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

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

Result Range Markers Markers Settings Marker Search Parameter

Parameter Group Timing

Parameter Rise Time

Spectrum
Full Auto

Maximum Frequency
Window Type

Block Size

Gap Threshold

Section Threshold

Specifics for 6: Parameter Spectrum -

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

For more information on how the "parameter spectrum" is calculated see Chapter 4.3,
"Parameter spectrum calculation", on page 46.

V=0 0 T=Y =Y ] o T o S 94
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MaXimMUM FrEQUENCY ....uvuiutiiiiiiiie e e e e e e e e e e e et e ettt ssse s e e e e e aaaaaeeeeeeeeeeeeeeensnranes 95
LA T Lo (o T 1Y/ oYY 95
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7= Tox 1o TN N T =Y 7] o SRS 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 15.

Parameter
Defines the parameter for which the FFT is calculated and displayed. The available
parameters depend on the selected Parameter Group.

Remote command:
CALCulate<n>:PSPectrum:<GroupName> <X-Axis>, see e.g. CALCulate<n>:
PSPectrum: FREQuency on page 181
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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 179

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:MAXFreguency on page 182

Window Type
Used FFT window type

Remote command:
CALCulate<n>:PSPectrum:WINDow on page 185

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 180

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

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

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 184

6.1.5.3 Parameter trend configuration

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

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

Result Range Markers Markers Settings Marker Search Parameter Units Y Scaling

Parameter Group Y Timing

Rise Time

Parameter Group X Timing

Pulse Number

Display Style

Display Limit Lines

Specifics for 5: Parameter Trend

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

V=0 L= =T ] o TV o T SR 96
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Display LMt LINES.....cueuiiieiiiiiiciiieieie e e e e e e e s e e e e ee e et eee e a s e s e s e e e e e aaaaeaaaseeeeeenes 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 15.

Y-Axis
Defines the parameter for which the trend is displayed on the y-axis. The available
parameters depend on the selected "Parameter Group Y" on page 96.

Remote command:

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

CALCulate<n>:TRENd:<GroupName> Y, X, see €.g. CALCulate<n>:TRENd:
FREQuency on page 193

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 15.
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X-Axis
Defines the parameter for which the trend is displayed on the y-axis. The available
parameters depend on the selected Parameter Group X.

Remote command:

CALCulate<n>:TRENd:<GroupName>:X, see e.g. CALCulate<n>:TRENd:
FREQuency : X on page 194

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 193

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 175
CALCulate<n>:TRENd:LLINes[:STATe] on page 196

6.1.6 Table configuration

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

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.

Select the parameters to be included in the tables, and the required unit scaling, if
available. For a description of the individual parameters see Chapter 3.1, "Pulse
parameters", on page 15.

Table export configuration is described in "Table Export Configuration" on page 116.

Remote command:

CALCulate<n>:TABLe:<GroupName>:<ParamName>, see Chapter 9.12.8, "Config-
uring the statistics and parameter tables", on page 208

e Limit settings for table diSplays. .........uuu i 97

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 37.

Result Configuration

Result Range Markers Markers Settings = Marker Search = Parameter Table Config Units ¢ v
L Selected Parameter

Timing
Parameter Group Timing

Amplitude
Parameter Timestamp

Freq
Limit Settings (per parameter)

Phase o .
Limit On/Off

Envelope Model Lower Limit

Table Export Upper Limit

Limits Turn off all limits in group

Turn off limits in all parameter groups

Turn off limits

Specifics for 5: Result Range Spectrum <

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

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

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

V=0 g T=Y =Y ] o T o S 98
P araMEIE ... e ————————————— 98
Activating a limit check for @ parameter........uvieiiii e 99
Defining lower and upper limits for a parameter.............ccccce e, 99
Deactivating a limit check for an entire parameter group............ceeeeveerriieiiiiiieiinnnnn, 99
Deactivating all limit checks for all parameter groups. ... 99

Parameter Group
Defines the group of parameters from which one can be selected to define limits. For a
description of the parameters see Chapter 3.1, "Pulse parameters", on page 15.

Parameter

Defines the parameter for which the limits are to be defined. The available parameters
depend on the selected Parameter Group.
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Activating a limit check for a parameter
To activate a limit check for the selected parameter, set "Limit On/Off" to "ON".

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe
on page 227

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 229

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 228

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 229

6.1.7 Y-Scaling

Access: "Overview" > "Result Configuration" > "Y Scaling"

The scaling for the vertical axis is highly configurable, using either absolute or relative
values.
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Result Configuration

Result Range | Markers Markers Settings Marker Search Parameter Table Config | Units Scale

Scaling for Y-Axis

Automatic grid scaling On

Auto Scale Once

Scaling according to min and max values:

Max 360.0 ©
Min -360.0 °

Scaling according to reference and per div:

Per Division

Ref Position

Ref Value

Spedifics for 6: Pulse Phase

Automatic Grid SCaliNG.......cccoiiiiiiieieeee e e —————— 100
AULO SCAIE ONCE.... ettt e e e e e e e e e e e e e e e e e e e e e 100
Absolute Scaling (Min/Max ValUEs).......cccooiiiiiiiiiiiiieeeiee e 101
Relative Scaling (Reference/ per DiVISION).........eeeiiiiiiiiiiiiiiiiee et 101
L P DIVISION. ..ttt ettt et en e 101
L RET POSIION. ...ttt et e et e e e e e 101
L REF VAIUE. ...ttt 101

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 99), 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 100 button or the softkey in the
[AUTO SET] menu.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<n>] :TRACe<t>:Y[:SCALe] :AUTO
on page 232

Auto Scale Once

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

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

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<n>] :TRACe<t>:Y[:SCALe] :AUTO

on page 232
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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 232
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :MINimum on page 232

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

Per Division < Relative Scaling (Reference/ per Division)

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

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

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :PDIVision
on page 233

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

Remote command:
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RPOSition
on page 233

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 234

6.1.8 Units

Access: "Overview" > "Result Configuration" > "Units"

The unit for phase display is configurable.

[ AT TT< T L 11 ST 101
Phase NOIrmMaliZatioN.........oeeiieiieei e e e et e e e et e e e ea e eans 102
FrequenCy SCaliNg.....c.c it 102
Phase Unit

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

Remote command:
UNIT:ANGLe on page 234
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6.3

6.3.1

Markers

Phase Normalization
Normalizes "pulse phase" traces to a specific phase value. For details see "Normaliza-
tion of pulse phase traces" on page 54.

This function is only available for "Pulse Phase" and "Pulse Phase (Wrapped)" result
displays.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:NORMalize:PHASe on page 246

Frequency Scaling

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

Remote command:
CALCulate<n>:UNIT:FREQuency on page 231

Display configuration

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

The captured signal can be displayed using various evaluations. All evaluations availa-
ble for the Pulse application are displayed in the evaluation bar in SmartGrid mode.

Up to six evaluation methods can be displayed simultaneously in separate windows.
The Pulse evaluation methods are described in Chapter 3, "Measurements and result
displays", on page 15.

For details on working with the SmartGrid see the R&S FSMR3 Getting Started man-
ual.

Markers

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

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

o Individual marker SetiNgS......coi i 102
o General marker SEtINGS......ouuiiii i e 105
o Marker search SettingsS........ooiiiiiiiii e 107
e Marker positioning fUNCHIONS.........ccuuiiiiiiiiee e 108

Individual marker settings

Access: "Overview" > "Result Configuration" > "Markers"
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Up to 17 markers or delta markers can be activated for each window simultaneously.

s @ x|

Traces Trace / Data Export

Detector Statistics
Mode Auto Type Hold Evaluation Selected Pulse

Trace 1 | Clear Write

<

Auto Peak . All Pulses

Sweep Count:

Max. Trace Points:

Trace 2 Blank Auto Peak

<<

Trace 3 Blank Auto Peak

Auto Peak 100000

Normalization

<

Trace 4 Blank

<

Trace 5 Blank Auto Peak

off
Auto Peak

<

Trace 6 Blank

Quick Config

Set Trace Mode Set Trace Mode

Preset All Traces Max | Avg | Min Max | ClrWwrite | Min

Specifics for 4: Pulse Frequency

ST (= To1 (= To I 1Y/ =T = 103
Y =Ty TS =) (= TP PP R OPOPRPPNS 103
DGz 10T T RPN 103
Y =T =T 1Y o = YRS 104
RETEIENCE MAIKET ... ..c.ceeeeee ettt e e e e e e e e et e e e e eeeanan 104
LinkKing 10 ANOther Marker........cooo i e 104
Assigning the Marker t0 @ TraCe.........uueiiiiiiiiiiiiiee e 105
ST (=Tt ALY F= T = 105
AlLIMArKEIS Off ...ttt ettt seseeeeeeeaeaaaaeeeeeeeeeeeens 105

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 249
CALCulate<n>:DELTamarker<m>[:STATe] on page 252

X-value
Defines the position of the marker on the x-axis.
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Note: Setting markers in "Parameter Trend" Displays. In "Parameter Trend" displays,
especially when the x-axis unit is not pulse number, positioning a marker by defining its
x-axis value 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 253
CALCulate<n>:MARKer<m>:X on page 250

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 249
CALCulate<n>:DELTamarker<m>[:STATe] on page 252

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

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 252

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 249
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 251
CALCulate<n>:DELTamarker<m>:LINK on page 251

User Manual 1179.4505.02 — 03 104



R&S®FSMR3-K6 Analysis

Markers

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 250

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

Select Marker

Selected Selected Selected

Marker 1 Delta 6 Delta 12

Delta 1 Delta 7 Delta 13

Delta 2 Delta 8 Delta 14

Delta 3 Delta 9 Delta 15

Delta 4 Delta 10 Delta 16

Delta 5 Delta 11

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 249
CALCulate<n>:DELTamarker<m>[:STATe] on page 252

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 249

6.3.2 General marker settings

Access: "Overview" > "Result Configuration" > "Marker Settings"
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Result Configuration
Result Range Markers Markers Settings Mar
Marker Table
Auto
Marker Info
On
Linked Markers
Link Across Windows On Off
Link Trend M1 to Selected Pulse On Off
Marker Table Display
Defines how the marker information is displayed.
"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

If Marker Info is active, the marker information is displayed within the
diagram area.

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

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 255

Marker Info
Turns the marker information displayed in the diagram on and off.
® 1AP Clrw
M1[1] 81.13 dBpv| «
177.610 MHz

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo|[:STATe] on page 255
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Linked Markers Across Windows

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

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

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 254

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 254

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

search results.

Result Range Markers Markers Settings Marker Search

Peak Search

Next Peak Mode Left Absolute Right

Exclude LO

R S0 6.0 dBm

Auto Max Peak

Auto Min Peak

Search Mode fOor NeXt PEaK.........ouui it 107
[T o U] £] 0] o N 108

Search Mode for Next Peak
Selects the search mode for the next peak search.
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"Left" Determines the next maximum/minimum to the left of the current
peak.
"Absolute" Determines the next maximum/minimum to either side of the current
peak.
"Right" Determines the next maximum/minimum to the right of the current
peak.

Remote command:
Chapter 9.15.3, "Positioning the marker", on page 256

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 254
6.3.4 Marker positioning functions

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

Y [=Te 1Y F= T = T 108
[T S YT o] o T 109
ST=T= (ot a T\ 01T g U T TP 109

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

Select Marker

Selected State Selected State Selected

Marker 1 On Delta 6 On Delta 12

Delta 1 On Delta 7 On Delta 13

Delta 2 Delta 8 Delta 14

Delta 3 Delta 9 Delta 15

Delta 4 Delta 10 Delta 16

Delta 5 Delta 11

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 249
CALCulate<n>:DELTamarker<m>[:STATe] on page 252
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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 256
CALCulate<n>:DELTamarker<m>:MAXimum|[: PEAK] on page 258

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

Remote command:
CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 257
CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 259

6.4 Trace configuration

Traces in graphical result displays based on the defined result range (see Chap-
ter 6.1.2, "Result range", on page 88) can be configured, for example to perform statis-
tical evaluations over a defined number of measurements, pulses, or samples.

For details on trace evaluation see Chapter 4.5, "Trace evaluation", on page 50.

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 113.

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 34

® "Pulse Magnitude" on page 35

® "Pulse Phase" on page 36

® "Pulse Phase (Wrapped)" on page 36
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Traces Trace / Data Export

Detector Statistics
Mode Auto Type Hold Evaluation Selected Pulse

Trace 1 | Clear Write

<

Auto Peak . All Pulses

Sweep Count:

<

Trace 2 Blank Auto Peak

<

Trace 3 Blank Auto Peak

Max. Trace Points:

Trace 4 Blank Auto Peak 100000

<

Normalization

<

Trace 5 Blank Auto Peak

Off

<

Trace 6 Blank Auto Peak

Quick Config

Set Trace Mode Set Trace Mode

Preset All Traces Max | Avg | Min Max | ClrWrite | Min

Specifics for 4: Pulse Frequency

Statistical Evaluation...........cceeeiiiee s 112
L Selected Pulse Vs All PUISES..........c.curveuieeuieeieeeieie st 112
L SWEEP/AVEragE COUNL.....c.eeeeeecee ettt ettt 112
L Maximum number of trace POINES...........ceeviueueeeeeeeeeeeeeeeeeeeeee e e e e s eees 112
o744 aF=1 2= 11T o U 112
Predefined Trace Settings - QUICK CONfig.......ccuueeiiiiiiiiiiiiiiee e 113
Trace 1/ Trace 2/ Trace 3/ Trace 4 (SOftKEYS)....couuviriiiiiiieiii e 113

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 246
Selected via numeric suffix of TRACe<t> commands

Trace Mode
Defines the update mode for subsequent traces.
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"Clear/ Write"  Overwrite mode (default): the trace is overwritten by each measure-
ment.

"Max Hold" The maximum value is determined over several measurements and
displayed. The R&S FSMR3 saves each trace point in the trace mem-
ory 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 FSMR3 saves each trace point in the trace mem-
ory only if the new value is lower than the previous one.

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

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] : TRACe<t>:MODE on page 244

Detector

Defines the trace detector to be used for trace analysis.

"Auto" (default:) Selects the optimum detector for the selected trace and fil-
ter mode

"Type" Defines the selected detector type.

Remote command:
[SENSe: ] [WINDow<n>:]DETector<t>[:FUNCtion] on page 247
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 247

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 245

Evaluation

Defines which signal component (I/Q) is evaluated in which trace for the Pulse | and Q
result display. This setting is not available for any other result displays. By default, the |
component is displayed by trace 1, while the Q component is displayed by trace 4.

Remote command:
CALCulate<n>:TRACe<t>[:VALue] on page 326
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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 51.

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 248

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 248

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 51.

"Off" Traces are not normalized
"Measured The value in the measurement point (that is: the value in the "Pulse
Pulse" Results" table) for each pulse in phase, amplitude or frequency is

subtracted from the respective trace to normalize each trace to 0.
An additional phase offset may be defined, see "Phase Normaliza-
tion" on page 102.

"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 83.
An additional phase offset may be defined, see "Phase Normaliza-
tion" on page 102.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:NORMalize:MODE on page 245
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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 246

6.5 Trace / data export configuration

=) Access: "Save" > "Export" > "Export Configuration"
Or: [TRACE] > "Trace Config" > "Trace / Data Export"

The R&S FSMR3 provides various evaluation methods for the results of the performed
measurements. However, if you want to evaluate the data with other, external applica-
tions, you can export the measurement data to an ASCII file.

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSMR3 applications are not described here.

See the R&S FSMR3000 base unit user manual for a description of the standard func-
tions.
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Trace / data export configuration

Traces

Traces Trace / Data Export Copy Trace
Export

. Export all Traces and all Table Results

Include Instrument & Measurement Settings

Trace to Export 1
Decimal Separator Paoint Comma

Export Trace to ASCII File

Export all Traces and all Table RESUIES..........ooooiiiiiiiiiiccccccce e, 114
Include Instrument & Measurement Settings.........coovviiiii e, 114
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EXPOrt Trace t0 ASCII File.....uuiiiiiiii e e e e 115

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 323

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 322

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 322

User Manual 1179.4505.02 — 03 114



R&S®FSMR3-K6 Analysis

6.6

=l

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 263

Export functions

Access: "Save" > "Export"

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSMR3 applications are not described here.

See the R&S FSMR3 User Manual for a description of the standard functions.
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Export table to ASCII File
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 335.

Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 6.5, "Trace / data export configuration”, on page 113.)

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 FSMR3000 base unit user manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 323
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Table Export Configuration
Access: "Overview" > "Result Config" > "Table Config" tab > "Table Export" tab

Or: "Save/Recall" > "Export"

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

Table Config

Timing Columns to Export Visible All

Amplitude Export Limits Off On

Freq Decimal Separator Point Comma

Phase Abs Time Stamp Off On

Envelope Model Export Table to ASCII File

Table Export

Limits

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

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

Remote command:
MMEMory: STORe<n>:TABLe on page 323

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 324

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 322

Export table to ASCII File — Table Export Configuration
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 335.
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Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 6.5, "Trace / data export configuration”, on page 113.)

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 FSMR3000 base unit user manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 323

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 323

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 263

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 113.
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Export functions

Access: "Save" > "Export"

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSMR3 applications are not described here.

See the R&S FSMR3 User Manual for a description of the standard functions.
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Export table to ASCII File
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 335.
Note: To store the measurement results for all traces and tables in all windows, use

the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 6.5, "Trace / data export configuration”, on page 113.)

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 FSMR3000 base unit user manual.

Remote command:
MMEMory : STORe<n>: TABLe on page 323

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

Or: "Save/Recall" > "Export"

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

Timing Columns to Export Visible All

Amplitude Export Limits off On

Freq Decimal Separator Point Comma

Phase Abs Time Stamp off On

Envelope Model Export Table to ASCII File

Table Export

Limits

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

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

Remote command:
MMEMory : STORe<n>:TABLe on page 323

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 324

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 322

Export table to ASCII File — Table Export Configuration
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 335.

Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 6.5, "Trace / data export configuration", on page 113.)

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 FSMR3000 base unit user manual.

Remote command:
MMEMory : STORe<n>: TABLe on page 323

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 323

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 263

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 113.
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How to perform a standard pulse measurement

8 How to perform measurements in the pulse
application

The following step-by-step instructions demonstrate how to perform a Pulse measure-
ment with the R&S FSMR3-K6 option.

e How to perform a standard pulse measurement..........ccccceeeeeeiiieiiiieiieeeeeeeeeeeeeeeeas 121
e How to configure a limit check for a pulse measurement.............ccooeviiiiiiiiennn... 122
e How to exporttable data............ooooiiiiiiiiiii e 123

8.1 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:

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.

10. Exit the SmartGrid mode and select the "Overview" softkey to display the "Over-
view" again.
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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 122).

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.

8.2 How to configure a limit check for a pulse measure-
ment

To configure a limit check for a pulse measurement

Measurement results can be checked against defined limits and the results of the limit
check can then be indicated in the Result Table. This procedure assumes a standard
pulse measurement has been defined (as described in "To perform a standard pulse
measurement" on page 121) 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 15.

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

6. Define the lower or upper limit value, or both.
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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.

O 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".

8.3 How to export table data
The measured result table data can be exported to an ASCII file. For each parameter,
the measured values are output.

For details on the storage format, see Chapter A, "Reference: ASCII file export format",
on page 335.

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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9 Remote commands for pulse measure-
ments

The following commands are required to perform measurements in the Pulse applica-
tion in a remote environment. The R&S FSMR3 must already be set up for remote
operation in a network as described in the base unit manual.

®

9.1

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 FSMR3 User Manual.

In particular, this includes:

Managing Settings and Results, i.e. storing and loading settings and result data

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

Using the common status registers (specific status registers for Pulse measure-
ments are not used)

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

here:

L JB 1 o T VT3 1T o TR 125
®  COMMON SUMIXES...uuiiiiiieieei i ittt e e e e e e e e e e e sseb e e e e e e e e e e s e e snnnnne 130
e Activating pulsSe MeasUremMeENtS........couvuiuiiiiiiiiicciiere e 131
@ SigNal deSCrIPLION.....ccci i e ——————————— 134
®  INPUL/OULPUL SELHINGS. ..o 137
o Frontend configuration...... ... i 141
®  Triggering MEASUIEMENTS. ...ccciiiii i ceiiiiie et e e e e e e e e eee e e e e e e e e e e e e s eeeeeeeeeeees 146
@ Data ACqUISITION. . .uueeiieie et e e e e e e e e e e e e e e e —————— 153
®  PUISE AEIECHION. ..ciii i 156
e Configuring the pulse MeasuremMeNt...........ccccciiiiiiiiiieee e 159
e Configuring and performing SWEEPS.......ccocveeiiiiiiiiieceeeeeee e e e 165
o Configuring the results..........coooiiiiiii e 170
o Configuring the result diSplay.......... . 235
o Configuring standard tracCes.........ccooo i 243
®  WOrking With Markers.........coeeiiiiii i 248
®  REtrieVING rESUIS.....ceeeieeieeec e e e e e e e e e e e e eaeeeees 260
e Retrieving Marker reSUltS..........ooo i —————— 325
o Deprecated COMMANGS.......cciiiiieiei i eee et e e e e e e e e e e aaaaeeeeeeeeeeeeeens 326
e Programming example: pulse measurement.............cccceviiiiiiiiiiiiiiiiee e 327
Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
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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, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, they are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the R&S FSMR3.

@ Remote command examples
Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

9.1.1 Conventions used in descriptions

The following conventions are used in the remote command descriptions:

® 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.

® Conformity

Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S FSMR3 follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

® Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.
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® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

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

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

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

9.1.3 Numeric suffixes

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

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

If you do not quote a suffix for keywords that support one, a 1 is assumed.

Example:

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

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

9.1.4 Optional keywords

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

include the optional keyword. Otherwise, the suffix of the missing keyword is assumed
to be the value 1.

@ If an optional keyword has a numeric suffix and you need to use the suffix, you have to

Optional keywords are emphasized with square brackets.
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Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer

With a numeric suffix in the optional keyword:
DISPlay[:WINDow<l...4>]:Z00M:STATe

DISPlay:Z00M:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

9.1.5 Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

Example:
[SENSe: ]BANDwidth |BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

9.1.6 SCPI parameters

Many commands feature one or more parameters.

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

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

Parameters can have different forms of values.
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9.1.6.1 Numeric values

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

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe: FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

User Manual 1179.4505.02 — 03 128



R&SPFSMR3-K6 Remote commands for pulse measurements

Introduction

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

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

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

cases.
*  MIN/MAX

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

Defines the default value.
e UP/DOWN

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

Querying numeric values

When you query numeric values, the system returns a number. For physical quantities,
it applies the basic unit (e.g. Hz for frequencies). The number of digits after the decimal
point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1£9

Sometimes, numeric values are returned as text.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

e NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned if errors
occur.

9.1.6.2 Boolean

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

Querying Boolean parameters
When you query Boolean parameters, the system returns either the value 1 ("ON") or

the value O ("OFE™").

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

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 9.1.2, "Long and short form",
on page 127.

Querying text parameters

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

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

9.1.6.4 Character strings

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

Example:
INSTRument:DELete 'Spectrum'

9.1.6.5 Block data

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

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. The data bytes follow. Dur-
ing the transmission of these data bytes, all end or other control signs are ignored until
all bytes are transmitted. #0 specifies a data block of indefinite length. The use of the
indefinite format requires an NL.*END message to terminate the data block. This format
is useful when the length of the transmission is not known or if speed or other consid-
erations prevent segmentation of the data into blocks of definite length.

9.2 Common suffixes

In the R&S FSMR3000 Pulse application, the following common suffixes are used in
remote commands:

Table 9-1: Common suffixes used in remote commands in the R&S FSMR3000 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

9.3 Activating pulse measurements

Pulse measurements require a special application on the R&S FSMR3. The measure-
ment is started immediately with the default settings.

INSTrument:CREAtE:DUPLICALE. ........ceuieiiieeeee ettt e et e e e 131
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 131
INSTrument:CREAIEIREPLACE. ........ueeeei e ettt e e e e e e eeanes 132
TN ISR U =T gL ) = =Y (N 132
NS 0T g L= a1 o I PP PP 132
INSTIrUMENERENGIME. .. .ceeiiiiieiee e et e e ettt e e e e e ettt ee s e e e eee b e eeeeseataeeeseesntaaeeesersannaaaeees 133
INSTIUMENEESELECE]. e eieeeteieee et e ettt e e e et e e e e e et e e e e e eest e eeseeaaaaeseeeeesanneeeeeesnan 134
SYSTem:PRESEt:CHANNEIEXEC]. it e e e e e e 134

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 'Measuring Receiver'
INST:CRE:DUPL
Duplicates the channel named 'Measuring Receiver' and creates
a new channel named 'Measuring Receiver 2'.

Usage: Event

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

This command adds a measurement channel. You can configure up to 10 measure-
ment 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 132.

<ChannelName> String containing the name of the channel.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.

Example: INST:CRE SAN, 'Spectrum 2'

Adds a spectrum display named "Spectrum 2".
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INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>
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 132.

<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 132).
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 'Measuring Receiver
2',MREC, 'Measuring Receiver 3'
Replaces the channel named "Measuring Receiver 2" by a new
channel of type "Measuring Receiver" named "Measuring
Receiver 3".

Usage: Setting only

INSTrument:DELete <ChannelName>
This command deletes a channel.
If you delete the last channel, the default Measuring Receiver channel is activated.

Setting parameters:
<ChannelName> String containing the name of the channel you want to delete.
A channel must exist to delete it.

Example: INST:DEL 'Measuring Receiver 2'
Deletes the channel with the name 'Measuring Receiver 2'.

Usage: Setting only

INSTrument:LIST?

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

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the ITNSTrument :
REName command.
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Example: INST:LIST?
Result for 2 channels:
'MREC', 'Measuring Receiver', 'MREC', 'Measuring
Receiver 2!

Usage: Query only

Table 9-2: Available channel types and default channel names

Application <ChannelType> Parameter Default Channel Name®)
Measuring Receiver MRECeiver Measuring Receiver
Spectrum (R&S FSMR3- SANalyzer Spectrum

B1)

1/Q Analyzer (R&S FSMR3- | 1Q I1Q Analyzer

B1)

Phase Noise PNOise Phase Noise

(R&S FSMR3-B60)

Pulse (R&S FSMR3-K6) PULSE Pulse

Avionics (R&S FSMR3- AVlonics Avionics

K15)

Vector Signal Analysis DDEM VSA

(VSA, R&S FSMR3-K70)

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>
This command renames a channel.

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

<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", ™", "?".

Example: INST:REN 'Measuring Receiver 2', 'Measuring
Receiver 3'

Renames the channel with the name 'Measuring Receiver 2' to
'Measuring Receiver 3'.

Usage: Setting only
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Signal description

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 131.

Parameters:
<ChannelType> PULSe
Pulse option, R&S FSMR3-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 57

Signal description

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

[SENSe:]TRACe:MEASurement:DEFine:DURation:AUTO......cccceiiiiuiieieeeeinicceeeeeeeieee e e eeeees 134
[SENSe:]TRACe:MEASurement:DEFine:DURAtioN:MAX........ccoeeeiiiiiieiieieeeeeieiee e 135
[SENSe:]TRACe:MEASurement:DEFine:DURALION:MIN......ccceieeeriiiiiiiiiiireeeeeee e e e e e seeiienns 135
[SENSe:]TRACe:MEASurement:DEFine:DURatioN:OFF.........c.cccoieieeiiiiiiiieeeeeeicee e 135
[SENSe:]TRACe:MEASurement:DEFine:FREQuUeNcy:OFFSet......ccuueeiiiiieiiiiiiieieeiiiceeeeeeees 135
[SENSe:]TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO.......ccccoeeeeevveeieeeeeennnnnn. 136
[SENSe:]TRACe:MEASurement:DEFine:FREQUENCY:RATE.......ccuuceiieiieeicie e eeeeeee e e 136
[SENSe:]TRACe:MEASurement:DEFine:FREQuency:RATE:AUTO.......ccovvvvievincieeeeeeeninnn, 136
[SENSe:]TRACe:MEASurement:DEFINe:PULSE:ADROOP. . ...uururuuenaaeieaeeeeraeeaaeraeeereeeeeenens 136
[SENSe:]TRACe:MEASurement:DEFine:PULSe:MODUIAtION. ........ccceveeceiiiiiiieeeeeeeeeeeeeaae 136
[SENSe:]TRACe:MEASurement:DEFine:PULSE:PERIOC. ........ccoeeeiiiiiiiieeeeeeiiceeeeeeeeieeees 137

[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
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Manual operation: See "Timing Auto Mode" on page 59

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

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

Parameters:

<PulseMaxWidth> Range: 50ns to 100s
*RST: 5ms
Default unit: S

Manual operation: See " Maximum Pulse Width" on page 59

[SENSe:]TRACe:MEASurement:DEFine:DURation:MIN <PulseMinWidth>

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

Parameters:

<PulseMinWidth> Range: 50ns to 100s
*RST: 50 ns
Default unit: S

Manual operation: See "Minimum Pulse Width" on page 59

[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: 1us
Default unit: S

Manual operation: See "Min Pulse Off Time" on page 59

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

Use the [SENSe: ] TRACe:MEASurement:DEFine:FREQuency:0FFSet :AUTO to
define the frequency offset automatically.

Parameters:
<Offset> *RST: 0
Default unit: HZ

Manual operation: See "Frequency Offset Value" on page 59
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[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 59

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

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

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 60

[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 60

[SENSe:]TRACe:MEASurement:DEFine:PULSe:ADRoop <State>

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Pulse Has Droop" on page 58

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

The type of pulse modulation which is expected.

Parameters:

<Modulation> ARB | CW | LFM | RIQ
ARB
Arbitrary
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9.5.1

Input/output settings

cw
Continuous wave

LFM
Linear FM (fixed value)

*RST: CwW

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 58

Input/output settings

The R&S FSMR3 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.

@ RE INPUL e e s e e e e e e e e e e e e e e e e e e e eeeeeeseararanaaaaas 137
o Input from I/Q data fil€S.......coeeeieeeeee e 141
o  Configuring the OUIPULS.......ciiiiiiii e 141
RF input

INPut<ip>:ATTenuation:PROTECHON:RESEL............cceevererrriiiiiiiieiieieieeeeeeeeeeeeeeeeeeeeeseesesnnns 138
INPut<ip>:ATTenuation:PROTECHON:STATE] . uuuu et eeeeeriiieeeeeeirieeeeeeerrieaeeeeeerrteseeesessnnaaeaes 138
INPULKID>ICOUPIING. .ttt teeeeeeeeteeee e eetee e e e ettt e e e e e e eebaeeeeseeaaaaeeeeseataanaeeeeresnansaeseessnnaaaees 138
1N L] Bt 19 [N o 139
INPULKID I FILTErHPASS:STATE]. e e e eeeeeeeeeeeeeeeseeseeeseeeeseseseeseseseeseseseseeseeseeeseseeeseeneeens 139
LN U1 S To e o I K=Y o A 1] R} 2 L= SR 140
INPULSID> IMPEAANCE. .. e ettteeeeaeeeee e e e e e e e e eeee et et e e e eeeeeeeeaeeeesas e e aeseeeeeeeaaaeaeeeeeeeenenennensnnes 140
[N U S o e = IR =Yo PSSP 140
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INPut<ip>:ATTenuation:PROTection:RESet

This command resets the attenuator and reconnects the RF input with the input mixer
for the R&S FSMR3000 after an overload condition occurred and the protection mech-
anism intervened. The error status bit (bit 3 in the STAT : QUES : POW status register)
and the INPUT OVLD message in the status bar are cleared.

(For details on the status register see the R&S FSMR3000 base unit user manual).

The command works only if the overload condition has been eliminated first.

Suffix:
<ip> 112
irrelevant
Example: INP:ATT:PROT:RES

INPut<ip>:ATTenuation:PROTection[:STATe] <State>
This command turns the availability of attenuation levels of 10 dB or less on and off.
Suffix:
<ip> 112
irrelevant
Parameters:
<State> ON|OFF|1]0

ON |1
Attenuation levels of 10 dB or less are not allowed to protect the
RF input connector of the R&S FSMR3000.

OFF |0

Attenuation levels of 10 dB or less are not blocked. Provide
appropriate protection for the RF input connector of the
R&S FSMR3000 yourself.

*RST: 1

Example: INP:ATT:PROT ON
Turns on the input protection.

INPut<ip>:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Suffix:

<ip> 112
irrelevant

Parameters:

<CouplingType> AC | DC
AC
AC coupling
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DC
DC coupling

*RST: AC
Example: INP:COUP DC

Manual operation: See "Input Coupling" on page 62

INPut<ip>:DPATh <DirectPath>

Enables or disables the use of the direct path for frequencies close to 0 Hz.

Suffix:
<ip> 112
irrelevant
Parameters:
<DirectPath> AUTO | OFF
AUTO |1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.
OFF | 0
The analog mixer path is always used.
Example: INP:DPAT OFF

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

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the R&S FSMR3000 to measure
the harmonics for a DUT, for example.

This function requires an additional high-pass filter hardware option.

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

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:FILT:HPAS ON

Turns on the filter.
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Manual operation: See "High Pass Filter 1 to 3 GHz" on page 62

INPut<ip>:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Suffix:
<ip> 1]2
irrelevant
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 62

INPut<ip>:IMPedance <Impedance>

This command selects the nominal input impedance of the RF input. In some applica-
tions, only 50 Q are supported.

Suffix:
<ip> 112
irrelevant
Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 62

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 FSMR3.

Suffix:

<ip> 1]2
irrelevant

Parameters:

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

Manual operation: See "Radio Frequency State" on page 61
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9.5.2 Input from I/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...coie 141

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 FSMR3 I/Q Analyzer
and 1/Q Input User Manual.

Suffix:

<ip> 112
irrelevant

Parameters:

<FileName> String containing the path and name of the source file.
The file extension is *.iq.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.iqg.tar',
10MHz
Uses an analysis bandwidth of 10 MHz of the data provided in
the file.

9.5.3 Configuring the outputs

The following commands are required to provide output from the R&S FSMR3.

9.6 Frontend configuration

The following commands are required to configure frequency and amplitude settings,
which represent the "frontend" of the measurement setup.
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9.6.1

Frontend configuration

L I =T [ 1= o o PP 142
L I N 00T o] 1108 o L= Y= £ 4 T 1TSS 143
o Configuring the attenuation...........c.cooii e 145
Frequency

[SENSE:JFREQUENCY:CENTE ... .uuuuueueiaaaaaaeeeeeeeeeeaeeteeeeeeeeeeeeaesnsnsnnnnaaaanseeeeeaaaaaeaaeeereennn 142
[SENSeE: ]JFREQUENCY:CENTEISTEP. .. ciiiiiiiiieieeeeeeeeeeeeeeeeeeete et eese s e e e eeaeaaaaeeeeereeeees 142
[SENSe:]JFREQUENCY:CENTErSTEP:AUTO.....ciciieiiee e eeeiee ettt e e e et e e e e e eeab e e e e eeanan 142
[SENSEIFREQUENCY:IOFFSEL.....eeeeeeeeeeeeeeeeeeeeeeseeeeeseeeeeeseseeeeeeseseeeseneeseseeseenseseeesseneans 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

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.
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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 64.

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 64

Amplitude settings

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

Useful commands for amplitude settings described elsewhere:
® INPut<ip>:COUPling on page 138
® TINPut<ip>:IMPedance on page 140

® DISPlay[:WINDow<n>] [:SUBWindow<n>]:TRACe<t>:Y[:SCALe] :AUTO
on page 232

Remote commands exclusive to amplitude settings:

[SENSE:JADJUSELEVEL. c.uuunieeieiiie ettt ettt e ettt e e e e e et e e e e et e e e e e eatae e e e e eeeaaaanns 143
DISPlay[: WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel...........eevvrrrrrrunnnnn. 144
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:RLEVel:OFFSet................ 144
INP UL DS G AN S T AT . - ettt ettt ettt e et e et et e ea e et e e e e enn e enaaeenaennan 144
INPUEKIDS GAINLEVALUET- e ee e eeeeseeseseeseeeesesseseeseseesessesesessesesseseeseseesessesessesessesessesens 145

[SENSe:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference

level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The R&S FSMR3
is not overloaded and the dynamic range is not limited by an S/N ratio that is too small.
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Example: ADJ:LEV

DISPlay[:WINDow<n>][:SUBWindow<w>]: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
<w> subwindow
Not supported by all applications
<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 65

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

This command defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 65

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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9.6.3

Frontend configuration

The preamplification value is defined using the TNPut<ip>:GAIN[:VALue]
on page 145.

Suffix:
<ip> 112
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

INP:GAIN:VAL 15
Switches on 15 dB preamplification.

Manual operation: See "Preamplifier" on page 66

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> For FSMR3008 and FSMR3026, the following settings are avail-
able:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
FSMR3050:
30dB
Default unit: DB
Example: INP:GAIN:STAT ON

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

Manual operation: See "Preamplifier" on page 66

Configuring the attenuation

INPULKID> AT TENUALION. ... e et eeeeiieeeeeeeetee e e e e ettt e e e eeeeet e eeeeeesta e eaeseestaneeeereranansaeeenntannnnns 146
INPUt<ip>:ATTENUAtION:AUTO ... ..ceeteieeeee et e ee e et ee e e e e e eeteeeeeeeeesbeeeeseesasaeeaeressanaeeeeees 146
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INPut<ip>:ATTenuation <Attenuation>
This command defines the total attenuation for RF input.

If you set the attenuation manually, it is no longer coupled to the reference level, but
the reference level is coupled to the attenuation. Thus, if the current reference level is
not compatible with an attenuation that has been set manually, the command also
adjusts the reference level.

Suffix:
<ip> 112
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 66

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 FSMR3 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 66

9.7 Triggering measurements

Useful commands for triggering described elsewhere:
® [SENSe:]FREQuency:CENTer on page 142
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9.71

Triggering measurements

Remote commands exclusive to triggering:

e Configuring the triggering conditioNS........cc..uuviiiiiiiie i 147
e Configuring the trigger OUIPUL........cceeiiii i 151

Configuring the triggering conditions

TRIGQEN:SEQUENCEIDTIME. . uuuiieiieiiieeeeeeeecee e e ettt e e e e e ettt ee e e e e e eate s e e e eeetsaeseeseestanaaaeens 147
TRIGger[:SEQUENCE]:HOLDOM - TIME]...uuuieeeieeiiieeeeeeeetieeeeeeettee e e e e eeteeeeeeeeabe e e e e eesanaanns 147
TRIGger[:SEQueNce]:IFPOWEr:HOLDOS . .......uciiiiieeieiie e eeeeeitces et e e e e e e e 148
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ... iiieeiiiiieiieieeiiiie e e e eeieee s e e e e eeee e e e e e eetan e e eeeenen 148
TRIGger[:SEQuence]:LEVeI[:EXTerNal<port>].......cccceeuueeierieeieiie e eereeiee s e e e eeenee e e e eeenne e 148
TRIGQer:SEQUENCE]:LEVELIFPOWET.......ccceeieeeeeeeeeieie e ae e e e e e e e e e e e e e e e eeeeeeeeeeeenennnnan 149
TRIGQer[:SEQUENCE]:LEVELIQPOWET.......uuueeaaaaeeeie e e e e e e eeeeeeeeeeeeeeeeeeeeeeneennre s e e e e e e e e eeaeas 149
TRIGQer:SEQUENCE]:LEVEIRFPOWET.........uciiieiiiiiiieeeeeeeeiiee e e e eeeeee e e e e ee e e e e e e eet e e e e eeenes 149
TRIGger[:SEQUeNce]:RFPOWErHOLDOM........cicuiiiiiiieeeiiie et ee s 150
TRIGQEN:SEQUENCE]:SLOPE.......cieeeieie e eeeete i e et s e e ettt e e e e e e eat e e e e eeanaaeeeeeeeannaeaaees 150
TRIGQE:SEQUENCE]:SOURCE.....ceitiueieiieeeiiiei e e e e et e e e e e et e e e e e et e e e e e e anaa e e e e e enaaaaeeeees 150

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

Parameters:
<DropoutTime> Dropout time of the trigger.

Range: 0sto10.0s
*RST: O0s
Default unit: S

Manual operation: See "Drop-Out Time" on page 70

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 70
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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: O0s to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 71

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

This command defines the trigger hysteresis, which is only available for "IF Power" trig-
ger sources.

Parameters:

<Hysteresis> Range: 3 dB 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.

Suffix:

<port> Selects the trigger port.
1 = trigger port 1(TRIGGER INPUT/OUTPUT connector on front
panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on rear
panel)

Parameters:

<TriggerLevel> Range: 05V to 3.5V
*RST: 14V
Default unit: V

Example: TRIG:LEV 2V
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Triggering measurements
Manual operation: See "Trigger Level" on page 70

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

This command defines the power level at the third intermediate frequency that must be
exceeded to cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the data sheet.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 70

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 70

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 70
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TRIGger[:SEQuence]:RFPower:HOLDoff <Time>

This command defines the holding time before the next trigger event. Note that this
command is available for any trigger source, not just RF Power.

Note that this command is maintained for compatibility reasons only. Use the
TRIGger [:SEQuence] : IFPower:HOLDof f on page 148 command for new remote
control programs.

Parameters:
<Time> Default unit: S

TRIGger[:SEQuence]:SLOPe <Type>

Parameters:
<Type> POSitive | NEGative

POSitive
Triggers when the signal rises to the trigger level (rising edge).

NEGative
Triggers when the signal drops to the trigger level (falling edge).

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Slope" on page 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 that this situation is avoided in your remote control programs.

Parameters:

<Source> IMMediate
Free Run
EXT | EXT2

Trigger signal from one of the "Trigger Input/Output" connectors.
Note: Connector must be configured for "Input".

IFPower

Second intermediate frequency

IQPower

Magnitude of sampled 1/Q data

For applications that process I/Q data, such as the 1/Q Analyzer
or optional applications.

*RST: IMMediate
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Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual operation: See "Trigger Source" on page 68
See "Free Run" on page 68
See "Ext. Trigger 1/2" on page 68
See "I/Q Power" on page 69
See "IF Power" on page 69
See "RF Power" on page 69

9.7.2 Configuring the trigger output

The following commands are required to send the trigger signal to one of the variable
"TRIGGER INPUT/OUTPUT" connectors on the R&S FSMR3000.

OUTPUt<up>:TRIGGEr<tp>:DIRECHON. ....ccevrrrriutitiiiiaieieeeeeeeeeeeeaeeeeeeeeeeeeereeerrar s 151
OUTPUt<UP>:TRIGEI<tP>:LEVEL ....uuiiiieeeieic e et e e et e e e e e e e e e eaaae e e e eees 151
OUTPUt<UP> TRIGGEI<tP> 0T Y Pe. . ciiiiii i e e eeeiiee e ettt e e e e e et e e e e e e e e e e e e aaae e e e e eeannn s 152
OUTPut<up>:TRIGger<tp>:PULSE:IMMEIAte........ceeeeeeeeeeeeieeeeeeeeeeeeieieerere e e e e e e e 152
OUTPut<up>:TRIGQer<tp>:PULSE:LENGIN.......coceiiiiiiiie ettt 152

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>: selects trigger port 2 (on the rear panel).
Parameters:
<Direction> INPut | OUTPut
INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut

Manual operation: See "Trigger 1/2" 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> Selects the trigger port to which the output is sent.
Parameters:
<Level> HIGH
5V
Low
ov
*RST: LOW
Example: OUTP:TRIG2:LEV HIGH

Manual operation: 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> 1..n
<tp> Selects the trigger port to which the output is sent.
2 = trigger port 2 (rear panel)
Parameters:
<OutputType> DEVice
Sends a trigger signal when the R&S FSMR3 has triggered
internally.
TARMed

Sends a trigger signal when the trigger is armed and ready for
an external trigger event.

UDEFined
Sends a user-defined trigger signal. For more information, see
OUTPut<up>:TRIGger<tp>:LEVel.

*RST: DEVice

Manual operation: See "Output Type" on page 71

OUTPut<up>:TRIGger<tp>:PULSe:IMMediate

This command generates a pulse at the trigger output.

Suffix:

<up> Selects the trigger port to which the output is sent.
2 = trigger port 2 (rear)

<tp> 1..n

Manual operation: See "Send Trigger" on page 72

OUTPut<up>:TRIGger<tp>:PULSe:LENGth <Length>

This command defines the length of the pulse generated at the trigger output.
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Data acquisition

Suffix:

<up> 1..n

<tp> Selects the trigger port to which the output is sent.
2 = trigger port 2 (rear)

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.

[SENSE:IBANDWITHN:DEMOM. ... veeererrereeseeeeeseeseseseesesesesseseesseseeeseeseseesseseessesseeseeeeesesens 153
[SENSE:IBWIDtN:DEMOG. 1. eeereereeeseeeseeseseseseseseseseasesesessesesesesaseeseseseseseeseseeseeeseeeseseens 153
[SENSE:IBANDWIGth:DEMOG: TYPE......eeeeeeeeeeeseeeeeeeeseeeseseseeseseseeeeseseseeseseseseeseseseesesenenes 153
[SENSE:IBWIDth:DEMOG: TYPE. .. eeeeeeeeeeeeeeeeeeeeeeeeseeeseseseseseeseseseeseseseseeseseseeseseseseesenens 153
[SENSEIDEMOU:FMVF:TYPE .....esveeeeeeeereseeeeeesesseessseeseesesesesseseessesesesesseseesesasessessseneeens 154
[SENSEIRLENGIN?. cv.vvveeeeeeeeeeeseeeeteseeseeesesseseeesessseseeseesseeseseessteseesssesesseseesseesesseesseeneaee 154
[SENSEISRATE?. .. vveteeeeeeesteeeeeseeeeeeeeseeseeeeeeseeeee st sseseeeeeesesseesseseeeseeseesteseesneeseeseeseeseerees 154
[SENSE:ISWEED: TIME .. veeteeeeeeeeeeeeeeeeeeeeseeseesseeseseseseeseesseesaeseeseeseeseeseesseeseeseessesseseeenes 155
TRACE:IQ:LCAPIUE ... e eeeeeeeeeeeeeseeeeeeeeeeeeeeeseeeseeeeeeeeseeseeeseeeesenesesaeeeeseeseeeseeeeenesens 155

[SENSe:]BANDwidth:DEMod <Bandwidth>
[SENSe:]BWIDth:DEMod <Bandwidth>

Sets/queries the measurement bandwidth in Hz.

The measurement bandwidth is defined by the used filter and the sample rate. For
information on supported sample rates and filter bandwidths see the data sheet.

Parameters:
<Bandwidth> *RST: 80.0 MHz
Default unit: HZ

[SENSe:]BANDwidth:DEMod:TYPE <FilterType>
[SENSe:]BWIDth:DEMod:TYPE <FilterType>

This command defines the type of demodulation filter to be used. For information on
supported filter bandwidths see the data sheet.

Parameters:

<FilterType> FLAT | GAUSs

FLAT
Standard flat demodulation filter
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GAUSs

Gaussian filter for optimized settling behavior

For Gaussian filters with a large 3dB bandwidth (> 40 MHz, only
available with the bandwidth extension option) the actual filter
shape deviates strongly from the ideal Gauss filter outside a
range of approximately £+80 MHz. For this range the flat filter is
more accurate.

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

on page 337.

*RST: GAUS

Manual operation: 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> 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
Example: SENS:DEM: FMVF:TYPE LPO1

Manual operation: See "FM Video Bandwidth" on page 91

[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.
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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 FSMR3000 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 memory space) may restrict the number of measurement channels that can
be activated simultaneously on the R&S FSMR3.

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

TRACe:IQ:LCAPture <State>

The long capture buffer provides functionality to use the full I/Q memory depth of the
R&S FSMR3 for data acquisition.

Parameters:
<State> AUTO | ON | OFF

AUTO

The long capture buffer is activated in case that the record
length exceeds the amount of data which can be acquired within
the standard memory capacity of the R&S FSMR3. If the record
length decreases again, the long capture buffer is deactivated
automatically.

ON

The long capture buffer is activated permanently. A data capture
in a different measurement channel will overwrite and invalidate
the acquired 1/Q data. A red "IQ" icon in the channel tab indi-
cates that the results for the channel no longer match the data
currently in the capture buffer.

OFF

This is the default setting. Only the standard 1/Q memory
capacity of the R&S FSMR3 is used. The available I/Q memory
capacity is shared by all measurement channels.
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9.9 Pulse detection

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

ST = ST [ £ =Yy I O 156
[SENSE:IDETECELIMIt:COUNTL.....cciieieeeeeeieeeeeeeeeeeeeiieie s e e e e e e e e e e e e aeaeeeeeeeeeeeeeeeeensnnnnan 156
[SENSE: I DETECHHY STIESIS. tuuunieiirttuieeeeeetttiaeeeetettiaeeeeeetstaeseeserstseeeeesrnnaasaeseestanieaasees 157
[SENSE:IDETECERANGE. ... .ccccettuteieeeiettiee e e e ettt ee e e e e e ettt eeseeeees b e eeeeeastanaeeseesstaaeaesenranns 157
[SENSe:IDETECt:RANGE:LENGN. ...t e eas 157
[SENSE:IDETECHRANGE:START. . ettt e e e e e e e e e e e et e e e e e ennas 157
[SENSE:IDETECHREFEIENCE. .. eeeeeeteieeeeeeiee e e e eeeetee e e e e e et r e s e e e ett s e e s eeetaaeeeeeeeetaaeeeeenennn 158
ST = S T=H [ S E=Yoy il I 1 (=Y o] T R 158

[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
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[SENSe:]DETect:HYSTeresis <Hysteresis>

Defines a hysteresis for pulse detection in dB in relation to the defined threshold (see
[SENSe: ] DETect:THReshold on page 158). 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
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.
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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
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 135.

ABSolute
Absolute level defined by [SENSe: ] DETect : THReshold
on page 158.

*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
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9.10 Configuring the pulse measurement

9.10.1

The following commands determine how much data is measured for each pulse, in
relation to defined levels, points, or ranges.

0  MeasuremMeENt IEVEIS........ . e 159
o MeasuremMent POINT.........eeiiiiiii i e e 162
@ MEaASUIEMENT FANGE. .. et cciei it e e e e e ettt re s e s e s e e e aaaaeaaeeeeeeeeeeneennns 164

Measurement levels

[SENSe:]TRACe:MEASUrement:ALGOMtNM.....u.iiiiiiiiiiee et 159
[SENSe:]TRACe:MEASurement:DEFine:AMPLIitude:UNIT......cceiiiiiiiiiiiicccccreeee e 159
[SENSe:]TRACe:MEASurement:DEFine:BOUNdary:TOP......ccccoeveeeieeeeeeeiececeeeeeeeeeeeeee 160
[SENSe:]TRACe:MEASurement:DEFine:COMPensate:ADROOP......cceeeieeruuiereeeeeiiieeeeeeeennns 160
[SENSe:]TRACe:MEASuUrement:DEFINE:RIPPIE...........ciiiiiiiiiice et e e e eeen e e 160
[SENSe:]TRACe:MEASuUrement:DEFIN€: TOP:FIXEd......uuuuuuaaiaaieieeeeeeeeeeeeeeeeeeeeeeeeeeeeieeeeees 160
[SENSe:]TRACe:MEASurement:DEFine: TRANSsition:HREFErence...........ccceeeeeieeeeieeeeeenn. 161
[SENSe:]TRACe:MEASurement:DEFine: TRANSition:LREFerence........ccccoeeeeeeeeeeeeeeeveeeeenens 161
[SENSe:]TRACe:MEASurement:DEFine: TRANSItion:REFErence........cccceeeeeeevveveceeeereevnnnnnn. 161

[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,
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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.

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.
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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

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
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9.10.2 Measurement point

[SENSe:]TRACe:MEASurement:DEFine:PULSE:INSTaNt.......ccuvueeiieiiiiiiiieeeeeeiee e, 162
[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant: AWINAOW........c.cevveeeeeeeirerineeeneenns 162
[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence........cc.ccceevvvveeeeeeeennnnn. 162
[SENSe:]TRACe:MEASurement:DEFine:PULSE:REFErence. ......ccuuueieeeeeeierieeeeeeeeiiieeeeeeens 163
[SENSe:]TRACe:MEASurement:DEFine:PULSe:REFerence:POSItioN..........ccoeevveeenvniereenens 163

[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 83

[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant:AWINdow <Length>

The length of an averaging window centered on the Measurement Point.

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 83

[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
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[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 163).

The number of the current or all detected pulses can be queried using [SENSe:
] PULSe : NUMBer? on page 268 or [SENSe: ] PULSe: ID? on page 268.

Parameters:
<RefPulseNumber> Range: 0 to number of detected pulses
*RST: 0

Manual operation: See "Reference for Pulse-Pulse Measurements" on page 83

[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 51).

Parameters:
<Mode> FIXed | SELected | BPULse | APULse
FIXed
A fixed pulse number; the pulse number is specified by
[SENSe: ]| TRACe:MEASurement : DEFine:PULSe:
REFerence on page 163
SELected
The currently selected pulse (see [SENSe: ] TRACe:
MEASurement :DEFine:PULSe:SELected on page 170)
BPULse
The nth pulse before the currently evaluated pulse, where n is
the number specified by [SENSe: ] TRACe :MEASurement :
DEFine:PULSe:REFerence on page 163.
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 163.
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.

User Manual 1179.4505.02 — 03 163



R&SPFSMR3-K6 Remote commands for pulse measurements

9.10.3

Configuring the pulse measurement

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 83

Measurement range

[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth.........cccevvvvivinrnnnnnnnnnnn. 164
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT........cccevvvuunennns 164
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHIH........................ 164
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence...........c..ccceeeeniieanns 165

[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
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[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

Configuring and performing sweeps

When the Pulse application is activated, a continuous sweep is performed automati-
cally. However, you can stop and start a new measurement any time.

Furthermore, you can perform a sequence of measurements using the Sequencer (see
"Multiple Measurement Channels and Sequencer Function" on page 12).

Useful commands for configuring sweeps described elsewhere:
® [SENSe:]SWEep:TIME on page 155
® [SENSe:]SWEep:POINts on page 248

Remote commands exclusive to configuring sweeps:

Y =T o 165
INITIAtE N> CONMEES. ... .ceuniiieeeeeee e et e e eee e et e e e et e e s eae e e et e e eeaaseeeaeeesaneeeennseeennaeeeean 166
INITIGte<N>ICONTINUOUS. ..evvvrrrtrtrarnneaaaiesereeeeeeeeesesereeeereesssrssarasasnnnasesessesasessessesereeenenns 167
INITIAtE<NS[IIMMEAIALE].. e e eeeerie i ee et e e e et ee e et e e e e ettt e e e e e e et e e e eeeesbaeeesersnaaaeaees 167
INITiate:SEQUENCENABORI.... ...t e e et e e et e e et e e e e e e e eaa e e eaaeeenns 167
INITiate:SEQueNcer:IMMEIate. .........coouueiiiiieeee et 168
INITiate:SEQUENCENMODE........ .o et e et e e e e e e e e eeaans 168
[SENSE:ISWEEP:COUNTL....ceitieieeieiiiiie e ee ettt s e e e e et ee e e e e e ee e s e e e e eata e eeseeannaaeeeeeensnnnaaaaens 168
[SENSe:]SWEEP:COUNECURRENE?. ...uuiiiieieieeeeeeeeeeeieeeeeceeeeeeeaaeensenassse e e e s e e eaaaaaenenenenes 169
SY STEM:ISEQUENCET ... ceeiiitieee et eeetiae e e e ettt eeeeee e ettt e eeeeseataaseeseeastnnasaessrsannaesaesesnnnnsaneeees 169
ABORt

This command aborts the measurement in the current channel and resets the trigger
system.
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To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAT command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.
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 FSMR3000 is blocked for further commands. In this case, you
must interrupt processing on the remote channel first in order to abort the measure-
ment.

To do so, send a "Device Clear" command from the control instrument to the
R&S FSMR3000 on a parallel channel to clear all currently active remote channels.
Depending on the used interface and protocol, send the following commands:

® \Visa:viClear ()
® GPIB: ibclr ()
® RSIB: RSDLLibclr ()

Now you can send the ABORt command on the remote channel performing the mea-

surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM
Aborts the current measurement and starts a new one once
abortion has been completed.

Usage: 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 76
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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 Remote control via SCPI.

Suffix:

<n> irrelevant

Parameters:

<State> ON|OFF |01
ON |1
Continuous measurement
OFF |0
Single measurement
*RST: 1

Example: INIT:CONT OFF

Switches the measurement mode to single measurement.
INIT:CONT ON
Switches the measurement mode to continuous measurement.

Manual operation: See "Continuous Sweep / Run Cont" on page 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 Remote control via SCPI.

Suffix:
<n> irrelevant

Manual operation: See "Single Sweep / Run Single" on page 75

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 168.

Usage: Event
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INITiate:SEQuencer:IMMediate
This command starts a new sequence of measurements by the Sequencer.

Its effect is similar to the TNTTiate<n>[:IMMediate] command used for a single
measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 169).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement is per-
formed once.
INIT:SEQ: IMM
Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.

Note: To synchronize to the end of a measurement sequence using *OPC, *OPC? or
*WAT, use SINGle Sequencer mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.

CONTinuous

Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitly.

*RST: CONTinuous

[SENSe:]SWEep:COUNt <SweepCount>

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 51.

In continuous measurement mode, the application calculates the moving average over
the average count.
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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 FSMR3 per-
forms one single measurement in single measurement mode.
In continuous measurement mode, if the sweep count is set to 0,
a moving average over 10 measurements is performed.
Range: 0 to 200000
*RST: 0

<SweepCount> If you set a sweep count of 0 or 1, the application performs one
single sweep in single sweep mode.
In continuous sweep mode, if the average count is setto 0, a
moving average over 10 sweeps is performed.
Range: 0 to 100000
*RST: 0

Example: SWE : COUN 64

Sets the number of measurements to 64.
INIT:CONT OFF

Switches to single measurement mode.
INIT; *WAT

Starts a measurement and waits for its end.

Manual operation: See "Sweep/Average Count" on page 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.

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
occurs.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSMR3 User Manual.

Parameters:

<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
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OFF | 0

The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement is
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.
SYST:SEQ OFF

9.12 Configuring the results

Some evaluation methods require or allow for additional settings to configure the result

display.

@ SeleCtiNg the PUISE.....uiiiiiiiie e e e e 170
o Defining the reSUIt FaNGE..... .o e e eeaaeens 171
e Configuring a parameter distribution..............coooiiiiiiiiicciie e, 172
e Configuring a parameter SPECITUM........cccceeiiiieeei e 179
e Configuring a pulse-pulsSe SPECIIUM........cccuuviiiiiiiieeee e 186
o Configuring a parameter treNd...........oooiiiii i 188
e Configuring a result range SPECIIUM........uuiiiiiieeee i a e 207
e Configuring the statistics and parameter tables..........cccccceeeiiiiiiiiiiiiiieeeee, 208
o Configuring lImit ChECKS........ccoeiiieeeeeee e 227
e Configuring the Y-Axis scaling and UNitS.........ccooiiiiiiiiiiiiiii e 231

9.12.1 Selecting the pulse

The pulse traces (frequency, magnitude and pulse vs. time) always display the trace
for one specific pulse, namely the currently selected pulse. To select a pulse, use the
following command:

[SENSe:]TRACe:MEASurement:DEFine:PULSe:SELected.......ccuiiiniiiiiiiiiiiiiiiiieei e, 170

[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 268 or [SENSe: ] PULSe: ID? on page 268.
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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 15). This range applies
to the pulse magnitude, frequency and phase vs time displays.

[SENSe:]TRACe:MEASurement:DEFine:RRANge:ALIGNMENt.....c.iiuiiiiiiiiiiiiiiiii e 171
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:AUTO........ccoeiiiiiiiiieeeereee e 171
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:LENGth.........cceeeeieiiiiieceeeeeeeein 172
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:OFFSEt......c.uueeiiiiiiiiiiieeeeceiieee e, 172
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:REFEreNCe. .....uuvuruuceieieieeeeeeeeeeeeeeeeeeenens 172

[SENSe:]TRACe:MEASurement:DEFine:RRANge:ALIGnment <Alignment>

Specifies the alignment with respect to the reference point used to define the result
range.

Parameters:

<Alignment> LEFT | CENTer | RIGHt
LEFT
The result range starts at the pulse center or selected edge.
CENTer
The result range is centered around the pulse center or selected
edge.
RIGHt
The result range ends at the pulse center or selected edge.
*RST: CENTer

Manual operation: See "Alignment" on page 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 170).

Parameters:

<State> OFF
Switch the function off
ON

Switch the function on
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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

[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

9.12.3 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.

User Manual 1179.4505.02 — 03 172



R&SPFSMR3-K6 Remote commands for pulse measurements

Configuring the results

Useful commands for configuring a parameter distribution described elsewhere:
® T AYout:ADD[:WINDow]? on page 236

Remote commands exclusive to configuring a parameter distribution:

CALCulate<n>:DISTribUtION:EMODEL. .......c.uieeee e e e e e e e e e e 173
CALCulate<n>:DISTribution:FREQUENCY........uiiiiiiiiiiiiae ettt eeeetis et eeeeia e 174
CALCulate<n>:DISTribution:LLINES[:STATE]...curuuieeeeeeetieieeeeetteeeeeeeeerie e e e e e eeanne e eeeeeernnanes 175
CALCulate<n>:DISTrDUtIONINBINS......cciciviiiieieeieiteeieeeeeetee e e e e eeereeeeeeeeastaeeeeeeeranaeeeeeenes 175
CALCUIate<n>:DISTIHDULION:PHASE. ... oeeeeeetcee et e et e e e e e et e e e e eeera e e e e s eeranaeeaees 176
CALCulate<n>:DISTribUtION:POWET ........coeeeeee e e 176
CALCulate<n>:DISTribution: TIMING. ... eeeeeeeeeeeeeeeieieeiieiieieteeeeeeae e e e e e e e e e e eeaaaeeeeeeeeeeeananens 178

CALCulate<n>:DISTribution:EMODel <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

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
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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
<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:FREQuency <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Suffix:
<n> 1..n
Window

Setting parameters:
<XAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.3, "Frequency
parameters”, on page 23.

POINt

Frequency at measurement point
PPFRequency

Pulse-Pulse Frequency Difference
RERRor

Frequency Error (RMS)

PERRor
Frequency Error (Peak)
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DEViation
Frequency Deviation
CRATe
Chirp Rate
*RST: POINt
<YAxis> 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
Usage: Setting only

Manual operation: 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.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1
Example: CALC:DIST:LLIN ON

Manual operation: See "Display Limit Lines" on page 93

CALCulate<n>:DISTribution:NBINs <# bins>

This command sets the number of bins used to calculate the historgram

Suffix:

<n> 1..n
Window

Parameters:

<# bins> Range: 1 to 1000
*RST: 100

Manual operation: See "Histogram Bins" on page 93
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CALCulate<n>:DISTribution:PHASe <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Suffix:
<n> 1..n
Window

Setting parameters:
<XAxis> POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.4, "Phase parame-
ters", on page 24.

POINt

Pulse phase at measurement point
PPPHase

Pulse-Pulse Phase Difference
RERRor

Phase Error (RMS)

PERRor

Phase Error (Peak)

DEViation

Phase Deviation

*RST: POINt

<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of pulses in which the parameter value occurred.

OCCurrence
Percentage of all measured pulses in which the parameter value
occurred.

*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:POWer <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Suffix:
<n> 1..n
Window

Setting parameters:

<XAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | | | Q
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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 24.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

OoDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference

*RST: TOP

<YAxis> COUNLt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of pulses in which the parameter value occurred.
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OCCurrence
Percentage of all measured pulses in which the parameter value
occurred.

*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:TIMing <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Suffix:
<n> 1..n
Window

Setting parameters:
<XAxis> TSTamp | SETTling | RISE | FALL | PWIDth | OFF | DRATio |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.1, "Timing parame-
ters", on page 16.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)
OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval
PRF

Pulse Repetition Frequency (Hz)
*RST: RISE

<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of pulses in which the parameter value occurred.
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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:

® [ AYout:ADD[:WINDow]? on page 236

Remote commands exclusive to configuring a parameter spectrum:

CALCulate<n>:PSPeCtrUm:AUTO.......ccceuieieeeeeeeee et e et e e eee e e e e e e e eeaeeeeaeeeennnnas 179
CALCulate<n>:PSPectrUm:BLOCKSIZE.......cccuueeieiieeeeeee et eeeee et e e e e e e e e e e eaeeeeenns 180
CALCulate<n>:PSPeCtrUmM:EMODEL...........cevurururririiiiiieieieeeeeeeeeaeeeeeeeeeereeeeererersrrara—————— 180
CALCulate<n>:PSPecCtrum:FREQUENCY........ccvvtueieeieiitiiieeeeeettteeeeeeeeeteeeeeeeeataaeeeeseesananns 181
CALCulate<n>:PSPectrum:GTHRESNOIA. ..........ucieiiiiiiiiiei et 182
CALCulate<n>:PSPecCtrum:MAXFIEQUENCY ......cieteieeeeeaeaaeieieeeeeeteeeeieiere e e e e e e e e aea e 182
CALCulate<n>:PSPeCtrUm:PHASE. .......ou e 182
CALCUIate<n>:PSPeCtrUMIPOWEN........cuu et e e e e e e e 183
CALCUIate<n>:PSPeCtrUMIRBW?......ceeiiiete et e e e e e e e e e e e e e e e raaeeeeaneas 184
CALCulate<n>:PSPectrum:STHRESNOIG. ........cuuuieiiiiiiiiieieeceeecee e 184
CALCUIate<n>:PSPeCtrUM:TIMING....ciieiiittiieeeeeeiteee e e ettt e e eeeeeeataeeeeseetsaaaeeeseestanaeeeeeesnns 184
CALCUIate<n>:PSPeCtrUM:WINDOW. ......c.ceeuruuieeeeeerttaeeeeeeetntaeeeeeseetaeaeeesressaesasserssnaaeaaees 185

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
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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 184).

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
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
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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 23.
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
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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.

Suffix:
<n> 1..n
Window

Setting parameters:
<Param> POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.4, "Phase parame-
ters", on page 24.

POINt

Pulse phase at measurement point

PPPHase

Pulse-Pulse Phase Difference

RERRor

Phase Error (RMS)

PERRor
Phase Error (Peak)
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DEViation
Phase Deviation

*RST: POINt

CALCulate<n>:PSPectrum:POWer <Param>
Configures the Parameter Spectrum result display.

Suffix:
<n> 1..n
Window

Setting parameters:

<Param> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | | | Q

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.4, "Phase parame-
ters", on page 24.

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 %
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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 180).

Suffix:
<n> 1..n

Window
Return values:
<RBW> Default unit: Hz
Usage: Query only

CALCulate<n>:PSPectrum:STHReshold <Threshold>

Defines the minimum section size for Pulse-to-Pulse Spectrum displays. Sections that
are smaller than the threshold are ignored and considered to be part of the detected

gap.
Suffix:
<n> 1..n
Window
Parameters:
<Threshold> Minimum section size as a percentage of the block size (see

CALCulate<n>:PSPectrum:BLOCksize on page 180)

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.
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Suffix:
<n> 1..n
Window

Setting parameters:
<Param> 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 16.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)
OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval
PRF

Pulse Repetition Frequency (Hz)

*RST: RISE

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
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9.12.5 Configuring a pulse-pulse spectrum
The pulse-to-pulse spectrum evaluation allows you to visualize the spectrum of | and
Q-based results for all measured pulses within the current capture buffer.

Useful commands for configuring a pulse-to-pulse spectrum distribution described
elsewhere:

® TAYout:ADD[:WINDow]? on page 236

Remote commands exclusive to configuring a pulse-to-pulse spectrum:

CALCulate<n>:PPSPecCtrum:AUTO.......cooeeeei et e et e e e e e eaas 186
CALCulate<n>:PPSPectrum:GTHRESNOId. .........ceueieieeeieeeeeeee e 186
CALCulate<n>:PPSPectrum:MAXFIEQUENCY......cceerrerererernrnnnnnaaaaaaaaseseeeeeaaaaaeeeeeeeeeenmmnnnnes 187
CALCulate<n>:PPSPeCtrUm:RBW?..........coieiieeereriiiiriiiieieieeeeeeeeeeeaasaeseseeeeeeeeessssnrarnnnn. 187
CALCulate<n>:PPSPectrum:STHRESNOIG. ........coeuriiieeieiiiiieeeeeeeeteeee e eevee e e e e eebe e e e eeeees 187
CALCuUlate<n>:PPSPeCtrUM:WINDOW. .......cceeeieerieieeeeeetiiieeeeeereiieeeeeeranaeeeessestanaeeeseesnnanns 187

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

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
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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 180).

Suffix:
<n> 1..n
Window
Return values:
<RBW>
Example: CALC:PPSP:RBW?
Usage: Query only

CALCulate<n>:PPSPectrum:STHReshold <Threshold>

Defines the minimum section size. Sections that are smaller than the threshold are
ignored and considered to be part of the detected gap.

Suffix:

<n> 1.n
Window

Parameters:

<Threshold> Minimum section size as a percentage of the block size (see
CALCulate<n>:PSPectrum:BLOCksize on page 180)
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.
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Suffix:

<n> 1..n
Window

Setting parameters:

<WindowType> RECTangle | BARTIlett | HAMMing | HANNing | BLACkman
*RST: BLACkman

Example: CALC:PPSP:WIND BART

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 236

Remote commands exclusive to configuring a parameter trend:

CALCUIate<N> TREN: DS T Y €. i e e e et e e e e eaenaas 188
CALCUIate<N>:TRENG:EMODEL......cuiiiiiiiee ettt e e e e ens 189
CALCulate<n>:TRENA:EMODEIX......ccceuieeeeeeeeeeee et e e e e e e e e e eeeeeeaans 191
CALCulate<n>TRENG:EMODELY .........ceettiereeririireiniiiaeieieeeeeeeeeeeeessesereeeeeesssrssraranannnn.n 192
CALCulate<n>TREN:FREQUENCY........cetuueeeieeeitriieeeeieettteaeeeeseattesesseeesnaesassesstanaeeeseesnns 193
CALCulate<n>TRENd:FREQUENCY:X...cuuuuitiieiirruaierierirniesaeeeeesaieseeseinnseesrenrneeeeeeennns 194
CALCulate<n>TRENJ:FREQUENCY:Y ..certuttuuiinaaaaa e e e e e e e e e e e e e e e e e ee e et eeeeeee e 195
CALCulate<n>:TREN:LLINES :STATE]...ccuiieieeieiiii e e e et et e e et et e e e e e e e eeenns 196
CALCUIate<N>TRENG:PHASE. ... eeteeeeee et e et e e e e e e e e e e e e eeeans 196
CALCUIAtE<N>TRENG:PHASEX. . cetneieeee et ee et ee et e et e e e e e et e e st e e eean e e s eaeeeeannas 198
CALCUIate<n>:TRENG:IPHASE:Y ......coeeeeirererretititiieieieieeeeeeeeeeeeeeeeseeeeeeereressrssraranna s 198
CALCUIate<n>TRENG:POWET......ccuuuiieie ettt ieeeeeetiee e e e e eettee e e e e e eeaba e e e e e eetnaeeeeeessbaneaaaees 199
CALCUIate<n>:TREN:POWET: X. ...ttt et s e e e e e e e e ean 201
CALCUIate<n>:TREN:POWET:Y ... e e e e e e e et e e e e ean 202
CALCUIate<n>TRENG:TIMING. ...ttt ettt et e e et e e e e e e e e e e ees 204
CALCUlate<n>TREN:TIMING:X.....ciitiieeeieieieeieiieieeeeteeeaaaaeae e e e e e e eeeeaeaaeaeeeeeeeeeeneneennnnnnnnnn 205
CALCUIlate<n>TREN:TIMING:Y ....eciiieeeieieeeeeeeieieieteete s asse e e e e e e eeeaaaaaeaeseeeeeeeeeeneenensnnnnnn 206

CALCulate<n>:TRENd:DSTYle <Type>

Suffix:
<n> 1..n
Window
Parameters:
<Type> AUTO | DOTS | LINes | DLINes
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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 191)

CALCulate<n>:TRENd:EMODel:Y <YAxis> (see CALCulate<n>:TRENd:
EMODel : Y on page 192)

Suffix:
<n> 1..n
Window

Setting parameters:

<YAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
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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

<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 16.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 268). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: PNUMber
Usage: Setting only
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CALCulate<n>:TRENd:EMODel:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CAL.Culate<n>:TRENd:<GroupName>:Y com-
mands.

Suffix:
<n> 1..n
Window

Setting parameters:

<XAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level
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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
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
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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 205)

CALCulate<n>:TRENd:FREQuency:Y <YAxis> (see CALCulate<n>:TRENd:
FREQuency:Y on page 195)

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 23.

POINt

Frequency at measurement point

PPFRequency

Pulse-Pulse Frequency Difference

RERRor

Frequency Error (RMS)

PERRor

Frequency Error (Peak)

DEViation
Frequency Deviation
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CRATe
Chirp Rate
*RST: POINt
<XAxis> PNUMber | TSTamp | SETTIling | RISE | FALL | PWIDth | OFF |

DRATio | DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.1, "Timing parame-
ters", on page 16.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 268). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: PNUMber
Usage: Setting only

Manual operation: See "Y-Axis" on page 96
See "X-Axis" on page 97

CALCulate<n>:TRENd:FREQuency:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CALCulate<n>:TRENd:<GroupName>:Y com-
mands.
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Suffix:
<n> 1..n
Window

Setting parameters:
<XAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.3, "Frequency
parameters”, on page 23.

POINt
Frequency at measurement point

PPFRequency

Pulse-Pulse Frequency Difference
RERRor

Frequency Error (RMS)

PERRor
Frequency Error (Peak)

DEViation
Frequency Deviation

CRATe
Chirp Rate

*RST: POINt
Example: CALC2:TREN:FREQ:X PERR
Usage: Setting only

Manual operation: See "X-Axis" on page 97

CALCulate<n>:TRENd:FREQuency:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CAL.Culate<n>:TRENd:<GroupName>:X com-
mands.

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 23.

POINt
Frequency at measurement point

PPFRequency
Pulse-Pulse Frequency Difference
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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 205)

CALCulate<n>:TRENd:PHASe:Y <YAxis> (see CALCulate<n>:TRENd:PHASe:Y
on page 198)
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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 24.

POINt

Pulse phase at measurement point

PPPHase

Pulse-Pulse Phase Difference

RERRor

Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt

<XAxis> PNUMber | TSTamp | SETTling | RISE | FALL | PWIDth | OFF |
DRATio | DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.1, "Timing parame-
ters", on page 16.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 268). 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
Usage: Setting only

CALCulate<n>:TRENd:PHASe:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CALCulate<n>:TRENd:<GroupName>:Y com-
mands.

Suffix:
<n> 1..n
Window

Setting parameters:
<XAxis> POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.4, "Phase parame-
ters", on page 24.

POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt
Example: CALC2:TREN:PHAS:X PERR

Usage: Setting only

CALCulate<n>:TRENd:PHASe:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>: TRENd:<GroupName>:X 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 24.

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 205)

CALCulate<n>:TRENd:POWer:Y <YAxis> (see CALCulate<n>:TRENd:POWer:Y
on page 202)

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 19.

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

<XAxis> PNUMber | TSTamp | SETTIing | RISE | FALL | PWIDth | OFF |
DRATIo | DCYCle | PRI | PRF
Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.1, "Timing parame-
ters", on page 16.
TSTamp
Timestamp
PNUMber
The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 268). 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

Usage: Setting only

CALCulate<n>:TRENd:POWer:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CALCulate<n>: TRENd:<GroupName>:Y com-
mands.

Suffix:
<> 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 3.1.2, "Power/ampli-
tude parameters", on page 19.

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 19.

TOP

Top Power

BASE

Base Power
AMPLitude

Pulse Amplitude
ON

Average ON Power
AVG

Average Tx Power
MIN

Minimum Power
MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG
Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB
RPERcent

Ripple in %

RDB

Ripple in dB
OPERcent
Overshoot in %
oDB

Overshoot in dB

POINt
Pulse power measured at measurement point
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PPRatio
Pulse-to-Pulse Power Difference

*RST: TOP
Usage: Setting only

CALCulate<n>:TRENd:TIMing <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent
commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd: TIMing:X on page 205)

CALCulate<n>:TRENd:TIMing:Y <YAxis> (see CALCulate<n>:TRENd:
TIMing:Y on page 206)

Suffix:
<n> 1..n
Window

Setting parameters:
<YAxis> TSTamp | SETTling | RISE | FALL | PWIDth | OFF | DRATio |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see Chapter 3.1.1, "Timing parame-
ters", on page 16.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)
OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF
Pulse Repetition Frequency (Hz)

User Manual 1179.4505.02 — 03 204



R&SPFSMR3-K6 Remote commands for pulse measurements

Configuring the results

*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 16.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 268). 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 16.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 268). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: PNUMber
Example: CALC2:TREN:TIM:X DCYCle

Usage: Setting only

CALCulate<n>:TRENd:TIMing:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CAL.Culate<n>:TRENd:<GroupName>:X com-
mands.

Suffix:
<n> Window

Setting parameters:
<YAXxis> TSTamp | SETTIling | RISE | FALL | PWIDth | OFF | DRATio |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see Chapter 3.1.1, "Timing parame-
ters", on page 16.
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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

9.12.7 Configuring a result range spectrum

The following commands determine the FFT parameters for spectrum calculation.

CALCulate<n>:RRSPECHUM:VWINDOW. ......ccuuniiietniiieeeeeeteeeeieeeeaeeestessenessssneessreesrsnnnas 207
CALCuUlate<n>:RRSPECIUMIAUTO. ...ttt e et e e et e e ea e s s s e e ransesnsaeanas 208
CALCuUlate<n>:RRSPECIIUMIRBW . .....uciiuiiiiii et e e e e e e e b e e s s e e eaneranaas 208

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 47).

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 15.

CALCulate<n>:TABLE:EMODEl: ALL:STATE] i uuitiii ettt 210
CALCulate<n>:TABLE:EMODEI:FBPTIME.....iciiiiiieiieeii et e e e e e e s eaenaens 210
CALCulate<n>:TABLE:EMODEI:FHPLEVEL........iuiieei et ees 210
CALCulate<n>:TABLE:EMODEIFHPTIME. .....cciieeieeeeeeieeeeeeee ettt e e e e e e e 211
CALCulate<n>:TABLE:EMODEIFLPLEVEL.......cuuiieeeeeeeieeeeee e e e e eaae 211
CALCulate<n>:TABLE:EMODEI:FLPTIME....cutuiiiieieiiiiieieeeeeetieeeeeeeeetae e e e e eeraaeeeeeeesnnseeaeees 211
CALCulate<n>:TABLE:EMODELFMPLEVEL........uuceeieeiiiiiieieeeeeeiie e et e e eetaee e e e e ee s 211
CALCulate<n>:TABLE:EMODEI:FMPTIME.....iiiiiiiiiieiieieei et e e e et ee e e ree e enennes 212
CALCulate<n>:TABLE:EMODEI:FTPLEVEL......cciuiiiieiieieie ettt ee e 212
CALCulate<n>:TABLE: EMOD I F TP TIME....iuuiuiiieei ettt e e e e e enas 212
CALCulate<n>:TABLE:EMODEIRBPTIME......cuueeiireeeeieee et ee et e e e e e e eae e e e e e enneeeenn 212
CALCulate<n>:TABLE:EMODEIRHPLEVEL.....ccccccieeeeieeeeeeieieieeeeeeeeeeratte e e e e e e e 213
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CALCulate<n>:TABLE:EMODEI:RHPTIME.....iiiiiiiiiiiieieii ettt e e e 213
CALCulate<n>:TABLE:EMODEI:RLPLEVEL. ......ccuiuiiieiieeeeee e e 213
CALCulate<n>:TABLE:EMODEIRLPTIME. . c.uiiiiieiieieeieeie et e e e e e et e e e 213
CALCulate<n>:TABLE:EMODEIRMPLEVEL......ccuuiiiiieeeiieeeeeee et e e 214
CALCulate<n>:TABLE:EMODEIRMPTIME. .....cevuuiieeeeeiiiiieieeeeettiieeeeseerieeeeeeeeann s eeeeesrnnanns 214
CALCulate<n>:TABLE:EMODEIIRTPLEVEL.....ccccevtuieieeieeiiiiieeeeeetee e eeeeeetee e e e e eeaaneeeeeeeesanns 214
CALCulate<n>:TABLE:EMODEIRTPTIME. .....ceieeereeeieeeeeeieeeeeeeeeeeeeeeeeeeraaeeeeeeestaaeeeseneanns 215
CALCulate<n>:TABLE:FREQUENCY:ALL:STATE]..etuuuieeeeeiinaeieeeeeeteieeeeeeieieeeeeeeeinaeeeeeeeens 215
CALCulate<n>:TABLE:FREQUENCY:CRATE. ....eetueututaaaaaaa e e e e eeeaaaeeeeeeeeeeeeeeeeenennneeaae e ens 215
CALCulate<n>:TABLe:FREQUENCY:DEVIatioN.......u.uueuuuuaaaaaaieeeeeeeeeeeeeieeeeeeeeeeeeeeenennnns 215
CALCulate<n>:TABLE:FREQUENCY:PERRON..........ccceteieieeeeereriiritiiisseaeieseeeeeeeaeeeseeeeeeeeens 216
CALCulate<n>:TABLe:FREQUENCY:POINL......ccuuuiiiiiiiiiiiieiieeeiiie et ee s 216
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY......ccettiiiiiirininiiiaeae e e e e e e e e e e aeeeeeeeeeeees 216
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 216
CALCulate<n>:TABLE:PHASE: ALL :STATE . uceuiiiei e e e e e eanas 217
CALCulate<n>:TABLE:PHASE:DEVIAtON........cuueeiiieeeeee et e e eeea 217
CALCulate<n>:TABLE:PHASEIPERRON........uiiieeeieieeeee et ettt e e e e e eeeannas 217
CALCuUlate<n>:TABLE:PHASE:IPOINL......uuuutuieieieieieieeeeeeeeeeeeeeeeeeeeeeeererer e aeeeeeeeens 217
CALCulate<n>:TABLE:PHASE:IPPPHASE. ......ccoeeiiiiiiiieieeeeeieee et eee et e e e e e eaae e e e e eees 218
CALCulate<n>:TABLE:PHASE:IRERRON........ciiiiiieiiiiieeeeeetieeeeeeeeetee e e e e eeaaee e e e e e eebaaeeeeeeenes 218
CALCulate<n>:TABLE:POWErADROOP:DB........ciiiiiiiiiieiieeietiiie e e e e eeeien e e e ee e e e e s enanne s 218
CALCulate<n>:TABLe:POWer:ADROOP[:PERCEN].....ccciieiieriieieeieeiiiiie e eeeeeiie e e e e eeeennn e eeeeens 219
CALCulate<n>:TABLE:POWE ALL :STATE] .. ittt ettt et e e e e e e eaaas 219
CALCulate<n>:TABLE:POWErAMPLITUAE. ......ceevveeeeeeeeee e eeeeeee et e e e e e e e e eanaes 219
CALCulate<n>:TABLE:POWEIrAMPLItUAE:|.......ucieieeeiiiiieiieeeeeicee ettt e e 219
CALCulate<n>:TABLe:POWer:AMPLItUdE:Q........eieeeieiiieeeie et e e eeeaa s 220
CALCUIate<n>:TABLE:POWEIAVG........uciieeieeeiiieeeeeeeeteeeeeeeeeeaae s e e s eeebaaeeeeeeesraeeesenrananns 220
CALCulate<n>:TABLE:IPOWEIBASE.......c.oiiiieieieee ettt e e e eneas 220
CALCulate<n>:TABLE:POWEIMAX. ...t 220
CALCulate<n>:TABLE:POWEIMIN. .......uoeeiiieeeee e et e eee e e e e e e e e e e e eennnas 221
CALCuUlate<n>:TABLEIPOWEION........cuururruriiiiiiieieiereseeeeeeeeeeeeeerereressssrsrarnneaeens 221
CALCulate<n>:TABLe:POWer:OVERSHOOt:DB........ccciieiiiiiiieeeeeiiiiieeeeeeetreeeeeeeeenteseeeeenenes 221
CALCulate<n>:TABLe:POWer:OVERShOOI[:PERCENt]........cevvrueeieeiiiiiiieeeeeeeeieeeeeeeeeiae s 221
CALCulate<n>:TABLE:IPOWEIPAVG......cuieiiiiiieie ettt e e e et e e aensenenns 222
CALCulate<n>:TABLE:IPOWEIPMIN. ..ottt ettt e e e e enenaenas 222
CALCulate<n>:TABLE:POWEIPOINL. ... ..ot e e e e e e e e e e e e eaeen 222
CALCulate<n>:TABLE:POWEIPON. ......coeuuiiieeeeeeeteeeeee et e et e e e e e e e e e e e e e e eaaneeees 222
CALCulate<n>:TABLE:POWEIPPRALO. ... ..uuuuceeieieieieeeeeeeeeieeeeeeeeeeeererererar e aeaeeeeeens 223
CALCulate<n>:TABLE:POWERIPPIE:DB.......ccccevvuiieieeiieiiiieeeeeetieeeeeeeeeteeeeeeeeebaaeeeeeeenes 223
CALCulate<n>:TABLe:POWer:RIPPIE[:PERCEN]........cuueiiieiiiiiieeeeeieeiiee e eear e 223
CALCUIate<n>:TABLE:POWETOP......cuuiieeieeeeeeeeeee ettt eeeeeeeee e e e e e eetaeeeeeeesanaeeeseernnanns 224
CALCulate<n>:TABLE: TIMING:ALL:STATE]. c.u ettt ettt ettt e e e eaas 224
CALCulate<n>:TABLE:TIMING:DCY CIE. ...ttt ettt e e e e e e e eanas 224
CALCuUlate<n>:TABLE:TIMING:DRATIOM ...cetteeeeeeeeeeeieeeeeeeeeeeeeeentntanaaaaaaaeseeeeeaaaaaaeeeeeeeeeenees 224
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 225
CALCuUlate<n>:TABLE:TIMING:OFF........cetiiieeeeieittieeeeeeettiee e e e e eeebee e e e s eetaaeeeeeessaeseeeeesnnns 225
CALCuUlate<n>:TABLE:TIMING:PRF ......ccotiiiiiiiieieiiiieeeieaeeeeeeeeeaaaaeeeeeeeeeeeeeeeesaesrnnnnanaaaans 225
CALCulate<n>:TABLE:TIMING:PRI. ...ttt 225
CALCulate<n>:TABLE:TIMING:PWIDTh. ... e 226
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CALCulate<n>:TABLE:TIMING:RISE...... . ittt e e e 226
CALCulate<n>:TABLE:TIMING:SETTING. . ettteteeeeeeeieeeieieiieieieeeeeaaas e e e e e e e e eeeaaeeeeeeeeeeennenens 226
CALCulate<n>:TABLE:TIMING:TSTaMP....ccieteeeeeieiiieienuunaaaaaaaeaeeeeeeeaaaeeeeeeeeeeeeeeeeenennnnnnnnnn 226

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 28

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 29
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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 28

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 29

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 28

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

User Manual 1179.4505.02 — 03 211



R&SPFSMR3-K6 Remote commands for pulse measurements

Configuring the results
Manual operation: See "Fall Mid Point Level" on page 29

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 28

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 29

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 28

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 26

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 28

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 27

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 27

CALCulate<n>:TABLe:EMODel:RLPTime <State>

If enabled, the Rise Low Point Time is included in the result tables.

User Manual 1179.4505.02 — 03 213



R&SPFSMR3-K6 Remote commands for pulse measurements

Configuring the results

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise Low Point Time" on page 27

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 27

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 27

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 28
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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 27

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 24

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 24

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 23

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 23

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 23

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 23

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 25

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 25

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 24

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 24

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 25

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 21
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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 21

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 20

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 20
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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 20

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 20

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 19

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 21

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 20

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 20

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 22

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 22

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 21

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 21

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 22

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 21

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 22

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 22

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 22

User Manual 1179.4505.02 — 03 223



R&SPFSMR3-K6 Remote commands for pulse measurements

Configuring the results

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 19

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 18

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

User Manual 1179.4505.02 — 03 yyZ



R&SPFSMR3-K6 Remote commands for pulse measurements

Configuring the results
Manual operation: See "Duty Ratio" on page 18

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 17

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 18

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 19

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 18

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 18

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 17

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 17

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 17

9.12.9 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 37.

Useful commands for configuring limit checks described elsewhere:
® (CALCulate<n>:DISTribution:LLINes|[:STATe] on page 175
® CALCulate<n>:TRENd:LLINes[:STATe] on page 196

For commands required to retrieve the results of the limit check for individual parame-
ters see Chapter 9.16.4, "Retrieving limit results", on page 319.

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 229.

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 99

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 15.
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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

9.12.10 Configuring the Y-Axis scaling and units
The scaling for the vertical axis is highly configurable, using either absolute or relative
values. These commands are described here.

Useful commands for configuring scaling described elsewhere:

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

Remote commands exclusive to scaling the y-axis

CALCUIate<n>:UNIT:FREQUENCY...ceieeeeeeeeeeeeeeeeeeeeeeeeeeeeeetnnennaaaaaaeseaeeeseaaaeaeaeseeeeeennnnnes 231
DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALEL:UNIT 2. cccceeieiccciiiieieeeee e e e e e e e e e e e 231
DISPlay[:WINDow<n>][:SUBWindow<n>]:-TRACe<t>:Y[:SCALE[:AUTO..........ccevrrrrrrrrrrrrrnrns 232
DISPlay[:WINDow<n>]:-TRACE<t>:Y[:SCALE]:MAXIMUM. c...eeeeereeereeeeresereerereseseeresesesenen. 232
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:MINIMUM.....ccceiiiiiiiiiiiieii e 232
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE]:PDIVISION........rrvererrerernn. 233
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSition.............ccceere... 233
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEJ:RVALUE.......uceeaiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeinennnens 234
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEL:UNIT?...ouuiiiieiieiieee ettt 234
CALCUIAtESNZIUNIT:ANGLE. ...ttt e e e ettt e e e e e e e e e e e e e e e s e eeeeeeeeas 234
UNIT AN G ettt et e e et et e et e et e ea e ea e e e e ea e eeaeeeneennaeennaen 234

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 102

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>][:SUBWindow<n>]: TRACe<t>:Y[:SCALe]:AUTO <State>

If enabled, the Y-axis is scaled automatically according to the current measurement.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> irrelevant

Parameters for setting and query:

<State> OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once
*RST: ON

Manual operation: See "Auto Scale Continuous (All)" on page 86
See "Auto Scale Once (All)" on page 86
See "Automatic Grid Scaling" on page 100
See "Auto Scale Once" on page 100

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MAXimum <Value>

Defines the maximum value on the y-axis in the specified window.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Max> numeric value

Example: DISP:WIND2:TRAC:Y:SCAL:MAX 10

Manual operation: See "Absolute Scaling (Min/Max Values)" on page 101

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MINimum <Value>

Defines the minimum value on the y-axis in the specified window.
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Suffix:

<n> Window

<t> irrelevant

Parameters:

<Min> numeric value

Example: DISP:WIND2:TRAC:Y:SCAL:MIN -90

Manual operation: See "Absolute Scaling (Min/Max Values)" on page 101

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:PDIVision
<Value>

This remote command determines the grid spacing on the Y-axis for all diagrams,
where possible.

In spectrum displays, for example, this command is not available.

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT (unit according to the result dis-
play)
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display
Default unit: DBM

Example: DISP:TRAC:Y:PDIV 10

Sets the grid spacing to 10 units (e.g. dB) per division

Manual operation: See "Per Division" on page 101

DISPlay[:WINDow<n>][:SUBWindow<w>]: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 FSMR3 adjusts the scaling of the y-axis accordingly.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> irrelevant
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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 101

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RVALue <Value>

This command defines the reference value assigned to the reference position in the
specified window. Separate reference values are maintained for the various displays.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT

Default unit: dBm

Manual operation: See "Ref Value" on page 101

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 101
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9.13 Configuring the result display

9.13.1

The following commands are required to configure the screen display in a remote envi-
ronment. The tasks for manual operation are described in Chapter 3, "Measurements
and result displays", on page 15.

o  General WiNAOW COMMEANGS. ... ccuuuiiiieeeeieee e e et eee e et e e e e e e eaere st e e e e rereaeeenras 235
e Working with windows in the diSplay...........uuuieiciiciiiiii e 236

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 134).

DISPIAY:FORMAL.......cetutieieeieirieee e e ettt ee e e e e e ettt eeeeeeeettteeeesesstasaeesestannsaesrestaneeesensnnanns 235
DISPIay[:WINDOWSN>]:SIZE.... .ottt ettt ettt et e e e e e e e e e e e e eeas 235

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 239).

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.
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*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 134).

LAYOUL ADD:WWIND OW] 2. sttt ettt et et e et e e e e e e e e e s e e et e e s e e et e e e e e e s en e eaeen e e eeneen 236
LAYOUt: CATaIOG[:WINDOW]?.. .. ettt ettt ettt e e et e et e e e et e e e e e a e e e e e e e ena e eeans 238
[N o T | = AN Y7 RTATA 1NN o 1 238
LAYOUt:REMOVE[:WINDOW]....cvettetuueaaaaeseeeeeeeeeaeeeeeeeeeeeeeeeesnsnsnnnnsnnaanaeseseaeaaaeeeseeseeenmnnnes 238
LAYOUt:REPLACE[IWINDOW]....cettueieeiieiiiiieeeeeettieeeeeeeeetaeseeeeestnseeesestanneeeeseenraneaesensnnnnnns 239
[N o T RS nd 11 (=] SRR 239
LAYOULWINDOWSNZ I ADD 2. et etie et e et e e e e e e s s e a et st s e e e e a e e aeans 241
LAYOUt:WINDOWSNZ:IIDENLfY 2. ..ottt et e e e e e e e e 241
LAYOUL:WINDOWSN>:REMOVE.......ccceeeeeieieiieeeeeeieieitt e e e e e e e e eeeaaaeaeeeeeeeeeeeesssssssnsnnnnnnanns 242
LAYOUt:WINDOWSNZREPLACE. ......ccvvtuieeieeeeiieeeeeieeteeeeeerestaeeeesersaaaeseesesasseeseeessnnseees 242
LAYOUE:WINDOWSNZTYPE . ... . cciiieeei et e et e et e et e e e e e e e e e s et e e saa e e eeaneeseaneeeenns 243

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.
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Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? 'l',LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

Manual operation: See "Magnitude Capture" on page 30
See "Marker Table" on page 31
See "Parameter Distribution” on page 31
See "Parameter Spectrum" on page 32
See "Parameter Trend" on page 32
See "Pulse Frequency" on page 34
See "Pulse | and Q" on page 35
See "Pulse Magnitude" on page 35
See "Pulse Phase" on page 36
See "Pulse Phase (Wrapped)" on page 36
See "Pulse Results" on page 37
See "Pulse-Pulse Spectrum" on page 38
See "Pulse Statistics" on page 39
See "Result Range Spectrum” on page 40

For a detailed example, see Chapter 9.19, "Programming example: pulse measure-
ment", on page 327.

Table 9-3: <WindowType> parameter values for Pulse application

Parameter value Window type

MCAPture "Magnitude Capture Buffer"
MTABle "Marker Table"
PDIStribution "Parameter Distribution"
PFRequency "Pulse Frequency"
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"
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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>,<WindowlIndex_1>..<WindowName_n>,<WindowIndex_n>

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<Windowlndex> 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 LAYout : WINDow<n>:
IDENtify? query.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:IDEN:WIND? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout: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'.
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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.

To add a new window, use the LAYout : ADD [ : WINDow] ? command.

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] 2 query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 236 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>] : STZE on page 235 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 does not
work, but does not return an error.

User Manual 1179.4505.02 — 03 239



R&S®FSMR3-K6 Remote commands for pulse measurements

Configuring the result display

x=100 x=100, y=100

1 Frequency Sweep P 7 'mﬁtr[r » P Clr z ‘|-

CF 18 G TN s F0% GHef Span M5 e | OF TR25 GHe 1001 plsSpan 6.5 G rame # 0

A Presaloctos

x=0, y=0 y=100
Figure 9-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).

The point of origin (x =0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 9-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100
Example: LAY:SPL 1,3,50
Moves the splitter between window 1 ('Frequency Sweep') and 3

("Marker Table™) to the center (50%) of the screen, i.e. in the
figure above, to the left.
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Example: LAY:SPL 1,4,70
Moves the splitter between window 1 (‘Frequency Sweep') and 3
("Marker Peak List™) towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

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. Unlike L.AYout : ADD [ : WINDow] ?, for which the existing window is defined by
a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout :ADD[ :WINDow] ? on page 236 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A} 2 A}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

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.
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Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove

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

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 236 for a list of availa-
ble window types.

Example: LAY:WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only
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Configuring standard traces

LAYout:WINDow<n>:TYPE <WindowType>

Queries or defines the window type of the window specified by the index <n>. The win-
dow type determines which results are displayed. For a list of possible window types,
see LAYout :ADD[ :WINDow] ? on page 236.

Note that this command is not available in all applications and measurements.

Suffix:
<n> 1..n
Window
Parameters:
<WindowType>
Example: LAY :WIND2:TYPE?

Configuring standard traces

Useful commands for configuring traces described elsewhere:
® [SENSe:]SWEep:COUNt on page 168

Remote commands exclusive to configuring traces

CALCulate<n>TRACe<t>[:VALUE]:PIAQ.......cciiereiiteiie e e e eeitiee e e e et e e e e e e e e e e e e enneeeeeeees 243
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE.........ccceeeirriereeeereeeeeeeeerereeeeeens 244
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtiNUOUS.............eeerennn. 245
DISPlay[:WINDow<n>]:-TRACe<t>:NORMalize:MODE........cccceeterereerereeeeeieiereeeeeeeeeieaenennnnas 245
DISPlay[:WINDow<n>]:-TRACe<t>:NORMalize:PHASE........cccceuiiiireiieeeeeeeee e 246
DISPlay[:WINDow<n>][:SUBWINdow<w>]: TRACE<IS[:STATE]..eveeereeeereereereeeesesesseseeseeens 246
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].......c.eteeerierrreeeeeeeeeteeeeeeeeeree e e e s eeeanaeeaes 247
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON:AUTO.....cciiiieeieeeeeeeeeeeeeeeeeee e e e eeevananns 247
[SENSE:[STATISHCSN>TYPE.....tittitiuutuiaaaaaaeieseeeeeeeeeeeeeeeeeeeteeeeaeentnnnnanaaaaaaeaeeeeaaaaaaeaeees 248
[SENSE:ISWEEP:POINLS....ccutuieieeiiiiiiieeee ettt e e e e e ettt ae e e e e seetaeeeeeeeataeeesesssnaaaeaesenrannaaaeens 248

CALCulate<n>:TRACe<t>[:VALue]:PIAQ <Detector>

Defines which signal component (1/Q) is evaluated in which trace for the Pulse | and Q
result display. By default, the | component is displayed by trace 1, while the Q compo-
nent is displayed by trace 4.

This setting is not available for any other results displays.

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<Detector> ITIMe | QTIMe
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ITIMe
The | component is evaluated by the selected trace.

QTIMe
The Q component is evaluated by the selected trace.

Example: CALC2:TRAC2 QTIM
Trace 2 in window 2 evaluates the Q component of the signal.

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE <Mode>

This command selects the trace mode. If necessary, the selected trace is also activa-

ted.
Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<Mode> WRITe
(default:) Overwrite mode: the trace is overwritten by each
sweep.
AVERage

The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.

MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S FSMR3 saves the sweep result in the trace
memory only if the new value is greater than the previous one.

MINHold

The minimum value is determined from several measurements
and displayed. The R&S FSMR3 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 110

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 111

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 51.

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 163 and [SENSe: ] TRACe:MEASurement : DEFine:
PULSe:REFerence on page 163.

*RST: OFF
Example: DISP:WINDZ2:TRAC:NORM:MODE MEAS

Manual operation: See "Normalization" on page 112

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 54.

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 102

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> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DISP:TRAC3 ON

Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 110
See "Trace 1/ Trace 2/ Trace 3/ Trace 4 (Softkeys)" on page 113

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>

Defines the trace detector to be used for trace analysis.

Suffix:

<n> Window
<t> Trace
Example: DET POS

Sets the detector to "positive peak”.

Manual operation: See "Detector” on page 111

[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 111
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9.15.1

Working with markers

[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 170.

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 112

[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 112

Working with markers

o Individual marker SEtINGS.......uuuuciiiiieie e 248
o General marker SettiNgsS......oo oo 253
o Positioning the Marker..........ooo oo 256

Individual marker settings

CALCulate<n>:MARKEIr<mM>:IAOFF ......ou ittt e e et e e e e e eeennn s 249
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEr<mMA>........cccervrieieieeiireeeeeeeeeeneee e eeeennes 249
CALCUIate<n> MARKEIr<MS[:STATE] cttuueteetiettiieeeeetttteeeeeeeeetaaeeeesreataaeeeseesntaeeeesesrnnnnnns 249
CALCUIate<n>:MARKEIr<M>:TRACE........cieieeeittteeeeeeeeiieeeeeeeeetaeeeeseettaaeeeeseartaaeeeeeerananns 250
CALCUIAtE<N>IMARKEISIMS X et iittiiieeeeiitteeeeeeeetteeeeeeeeestaaeeeeseetasaeeeerastanasaesersannaeeeerenes 250
CALCulate<n>:DELTamarker<m>:AOFF...... ..o 251
CALCulate<n>:DELTamarker<m>:LINK...........oooiiiiiiii e 251
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<md>...........cceeeerruieeerreeeeeneeeeeneeennnn. 251
CALCulate<n>:DELTamarker<m>:MREFEIENCE.............eevrrrrrermrniiiiiaieieseeeeeeeeeseesereeeeeeesenns 252
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CALCulate<n>:DELTamarker<m>[:STATE]......ccuuuttreeeriurieieeeeeeriiaeeeereerinseeeereeennseeeeeernnnns 252
CALCulate<n>:DELTamarker<m>:TRACE. ......ccuuiiiteiei e e e e s e e e e s s e e e e eeas 253
CALCUIate<n>:DELTAMArKEr<M> X . cuuiieeieiiiieiete et et e s e et e s eeasssaeseassansesnsesnseansranss 253

CALCulate<n>:MARKer<m>:AOFF

This command turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOQOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 105

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <State>

This command links the normal source marker <ms> to any active destination marker
<md> (normal or delta marker).

If you change the horizontal position of marker <md>, marker <ms> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF|0]1

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:MARK4 : LINK:TO:MARK2 ON

Links marker 4 to marker 2.

Manual operation: See "Linking to Another Marker" on page 104

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> Window
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<m> Marker

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Example: CALC:MARK3 ON
Switches on marker 3.

Manual operation: See "Marker State" on page 103
See "Marker Type" on page 104
See "Select Marker" on page 105

CALCulate<n>:MARKer<m>:TRACe <Trace>
This command selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace>

Example: //Assign marker to trace 1

CALC:MARK3:TRAC 2

Manual operation: See "Assigning the Marker to a Trace" on page 105

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
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Example: CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 31
See "X-value" on page 103

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
<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 104

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <State>

This command links the delta source marker <ms> to any active destination marker
<md> (normal or delta marker).

Suffix:

<n> Window

<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:

<State> ON|OFF |01
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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 104

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.
D1
Selects the deltamarker 1 as the reference.
Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Manual operation: See "Reference Marker" on page 104

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
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Example: CALC:DELT2 ON
Turns on delta marker 2.

Manual operation: See "Marker State" on page 103
See "Marker Type" on page 104
See "Select Marker" on page 105

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.

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 "X-value" on page 103

General marker settings

CALCuUlate<n>MARKEI<MZ:LINK . ...ttt et e e e e e e s e s e s s es s s s s ranesansaes 254
CALCulate<n>:DELTamarker<m>:LINK:TRENG.......cccuitiiuiiieieiieieeee et e e et e e e e eans 254
CALCulate<n>MARKer<m>:LINK:TRENG........ucttuiiiiieiiiieieeie e ers e sesseeesennerasessasnnns 254
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CALCulate<n>MARKEIr<mM>:PEXCUISION......uiieiiiieeeeieeiaeei e e e e e e e e s e raeeasesneesnerans 254
DISPIay[:WINDOWSNS:MINFOLSTATE] v veeeeeeeeeseseseseeseseseseeeesesesesesesesseseseseeseseseseseseses 255
DISPIay[:WINDOWSNSIMTABIE. ....ccceetiee ettt ettt e e e e e eeae e e e eeenaaeeees 255

CALCulate<n>:MARKer<m>:LINK <State>

This command defines whether the markers in all diagrams with the same x-axis are
linked. If enabled, and you move one marker along the x-axis, all other markers are
moved to the same x-axis position.

Suffix:

<m> irrelevant

<n> irrelevant

Parameters:

<State> ON|OFF|1]0
*RST: 0

Example: CALC2:MARK:LINK ON
Links all markers across all diagrams. The window selection 2 is
irrelevant.

Manual operation: See "Linked Markers Across Windows" on page 107

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 CALCulate<n>:MARKer<m>:LINK 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 107

CALCulate<n>:MARKer<m>:PEXCursion <Excursion>

This command defines the peak excursion (for all markers in all windows).
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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 108

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

Example: DISP:MINF OFF

Hides the marker information.

Manual operation: See "Marker Info" on page 106

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 106
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9.15.3 Positioning the marker

This chapter contains remote commands necessary to position the marker on a trace.

e Positioning NOrmMal Markers..........eeceeiiiiiccciiiiiieece e e e e s 256
e Positioning delta Markers.........oueuiieiiiiiiiiccirce e 258

9.15.3.1 Positioning normal markers

The following commands position markers on the trace.

CALCulate<n>:MARKer<m>:MAXIMUM:LEFT.......couiiiiii e 256
CALCulate<n>:MARKer<m>:MAXIMUMINEXT .......ooiiiieiiieeeeeeie e e e e e e e e e e eees 256
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....ceiiiieiieie ettt e e 256
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHTL..........ccooiiiiiiiiiiieiiceicce e 257
CALCulate<n>:MARKer<m=>:MINIMUM:LEFT......ccciiiiiiiieieei et eeer e 257
CALCulate<n>:MARKer<m>:MINIiMUMINEXT ........oouiiiiiiiieeiie et eea s 257
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]......ccttreiiiiee e e e eeens 257
CALCulate<n>:MARKer<m>:MINIimUmM:RIGHTL...........cccoouiiiiiiiii e 257

CALCulate<n>:MARKer<m>:MAXimum:LEFT
This command moves a marker to the next positive peak.

The search includes only measurement values to the left of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:MAXimum:NEXT

This command moves a marker to the next positive peak.

Suffix:
<n> Window
<m> Marker

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 109
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CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command moves a marker to the next positive peak.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:MINimum:LEFT
This command moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:MINimum:NEXT

This command moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

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 109

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
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<m> Marker

Positioning delta markers

The following commands position delta markers on the trace.

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......ccoiiiiiiiiiiiiieeirice e 258
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ......ccceiiiiiiieieeeiiiiiieeee e eeeeeriae s 258
CALCulate<n>:DELTamarker<m>:MAXimMUM[:PEAK].........ccieeiimmruiiereeeieeieeeee e eeeeenvaans 258
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHTt...............cociiiiiiiiiiii e, 259
CALCulate<n>:DELTamarker<m>:MINIMUM:LEFT.........couiiiiiiiiiiee e 259
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT .......couieiimririiieeeeereeeeee e eeeeee e e e e ees 259
CALCulate<n>:DELTamarker<m>:MINimMUM[:PEAK].....ccceeieiereieieeeieieieeeeeeeeeeeerereeee s 259
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL............ccoorriiiiiiiiiiiie e, 259

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command moves a delta marker to the next positive peak value.

The search includes only measurement values to the left of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

This command moves a marker to the next positive peak value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

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 109
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CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next positive peak value on the trace.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

This command moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

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 109

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
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9.16.1

Retrieving results

<m> Marker

Retrieving results

The following commands are required to retrieve the calculated pulse parameters.

Note that for each pulse result query you can specify for which pulse(s) you require
results:

® ALL: for all pulses detected in the entire measurement

® CURRent: for all pulses in the current capture buffer

® SELected: only for the currently selected pulse

For each pulse result, you can query either the current value (default) or the following
statistical values for the pulses detected in the capture buffer or the entire measure-
ment:

® AVER: average of the results

®  MIN: minimum of the results

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 268.

e Retrieving and storing trace data..............uuuiiiiiiiiiii s 260
e Retrieving information on detected pulSes.............uuuiiiiicciiiiiiiiee e, 264
o Retrieving parameter reSUltS.........ooo i 269
o  Retrieving lIMit reSUIS.......eeiiiiiie e 319
o Exporting trace results to an ASCII file.........ooiiiiiiiii e 321
e Exporting table results to an ASCIIfile.........uuueeeeieiieiiiiiceee e 323

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
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Query parameters:
<Trace> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES5 | TRACE®6

The trace number whose values are to be returned.
Usage: Query only

Manual operation: See "Magnitude Capture" on page 30
See "Parameter Distribution" on page 31
See "Parameter Spectrum" on page 32
See "Pulse Frequency" on page 34
See "Pulse Magnitude" on page 35
See "Pulse Phase" on page 36
See "Pulse Phase (Wrapped)" on page 36
See "Pulse-Pulse Spectrum" on page 38
See "Result Range Spectrum” on page 40

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 9.19, "Programming example: pulse measure-
ment", on page 327.

Usage: Query only

TRACe:IQ:DATA?

This command initiates a measurement with the current settings and returns the cap-
tured data from 1/Q measurements.

This command corresponds to:
INIT:IMM; *WAI; : TRACe:IQ:DATA:MEMory?

However, the TRACe: IQ: DATA? command is quicker in comparison.
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Return values:
<Results> Measured voltage for | and Q component for each sample that
has been captured during the measurement.

Default unit: V

Example: TRAC:IQ:STAT ON
Enables acquisition of 1/Q data
TRAC:IQ:SET NORM, 10MHz, 32MHz, EXT, POS,0,4096
Measurement configuration:
Sample Rate = 32 MHz
Trigger Source = External
Trigger Slope = Positive
Pretrigger Samples =0
Number of Samples = 4096
FORMat REAL, 32

Selects format of response data
TRAC:IQ:DATA?
Starts measurement and reads results

Usage: Query only

TRACe:IQ:DATA:MEMory? [<OffsetSamples>,<NoOfSamples>]

This command queries the 1/Q data currently stored in the capture buffer of the
R&S FSMR3.

By default, the command returns all I/Q data in the memory. You can, however, narrow
down the amount of data that the command returns using the optional parameters.

If no parameters are specified with the command, the entire trace data is retrieved.

In this case, the command returns the same results as TRACe : 10 : DATA?. (Note, how-
ever, that the TRAC: IQ: DATA? command initiates a new measurement before return-
ing the captured values, rather than returning the existing data in the memory.)

The command returns a comma-separated list of the measured values in floating point
format (comma-separated values = CSV). The number of values returned is 2 * the
number of complex samples.

The total number of complex samples is displayed in the channel bar in manual opera-
tion and can be calculated as:

<SampleRate> * <CaptureTime>

Query parameters:

<OffsetSamples> Selects an offset at which the output of data should start in rela-
tion to the first data. If omitted, all captured samples are output,
starting with the first sample.

Range: 0 to <# of samples> — 1, with <# of samples> being
the maximum number of captured values
*RST: 0
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<NoOfSamples> Number of samples you want to query, beginning at the offset
you have defined. If omitted, all captured samples (starting at
offset) are output.

Range: 1 to <# of samples> - <offset samples> with <# of
samples> maximum number of captured values

*RST: <# of samples>

Return values:

<lQData> 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 321.

Default unit: V

Example: I/l 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

Usage: Query only

TRACe:IQ:DATA:RRANge?

This command queries the 1/Q data currently stored in the memory of the R&S FSMR3
for the defined result range (seeChapter 9.12.2, "Defining the result range",
on page 171).

Return values:

<lQData> Measured value pair (1,Q) for each sample that has been recor-
ded.
The data format depends on FORMat [ : DATA].

Default unit: V

Example: TRAC:IQ:DATA:RRAN?

Usage: Query only

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command exports trace data from the specified window to an ASCII file.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 335.

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 FSMR3000 base unit user manual.

Suffix:
<n> Window
Parameters:
<Trace> Number of the trace to be stored
<FileName> String containing the path and name of the target file.
Example: MMEM: STOR1:TRAC 1, 'C:\TEST.ASC'
Stores trace 1 from window 1 in the file TEST.ASC.
Example: See Chapter 9.19, "Programming example: pulse measure-

ment", on page 327.

Manual operation: See "Export Trace to ASCII File" on page 115

Retrieving information on detected pulses

The following commands return general information on the currently selected or all
detected pulses.

[SENSE:IPULSEICOUNL?. ... eeeeeeeeeeee e e ettt ae e s e e e e e e e e e e eeeaeeeeeeeeeeeeeensnnennnnnnnnnn 266
[SENSe:]PULSe:EMODEl:FBPTIMEICOUNL?. . ..iieieieieeeeeeeeeeeeeeeeeeeeeeeerere s e e 266
[SENSe:]PULSe:EMODEl:FHPLEVEL:COUNL?......cccieiiiieieeeeeeiiie e eee ettt e e e et e e e e eebe e e e e 266
[SENSe:]IPULSe:EMODEl:FHPTIME:COUNL?.....iiiiei et 266
[SENSe:]IPULSe:EMODEl:FLPLEVEL:COUNL?. ...t e eas 266
[SENSe:]IPULSe:EMODEl:FLPTIME:COUNL?....cuiii e e e e 266
[SENSe:]PULSe:EMODEl:FMPLEVELCOUNL?.....ccceieieeeeeeeiice e e eeeeeee e e ee e e e e e e e e e eeees 266
[SENSe:]PULSe:EMODEl:FMPTIME:COUNL?....cuviiieiiiieaaaaaaeee e e e eeeeeeeeeeeeeeeceeeeeeenennnnnnannns 266
[SENSe:]PULSe:EMODEl:FTPLEVEI:COUNL?.....cceiiiiieieeeeeeiiee e ee ettt e e e eetee e e e e eeae e e e eees 266
[SENSe:]IPULSe:EMODEl:FTPTIME:COUNL . ..cuiiiii et 266
[SENSe:]IPULSe:EMODEl:RBPTIME:COUNL?. ...ttt eas 266
[SENSe:]IPULSe:EMODEel:RHPLEVEL:COUNL?... ...t e e e 266
[SENSe:]IPULSe:EMODEel:RHPTIME:COUNL?... e 266
[SENSe:]PULSe:EMODEI:RLPLEVEICOUNL?. ...t e et e e 266
[SENSe:]PULSe:EMODEl:RLPTIMEICOUNL?. ...ciiiieieee e e eeeeeeeeeeee e e e 266
[SENSe:]PULSe:EMODEl:RMPLEVEICOUNL?......ccvviieieieeieice e ee ettt e e et e e e e e eaaae e e e e eees 266
[SENSe:]IPULSe:EMODEel:RMPTIME:COUNL?....cuiiiiiii i 266
[SENSe:]IPULSe:EMODEl:RTPLEVEL:COUNL?. ...t e 266
[SENSe:]IPULSe:EMODEl:RTPTIMEICOUNL?. ...t e e e 266
[SENSe:]PULSe:FREQUeNCY:CRATEICOUNL?. ...ttt 266
[SENSe:]PULSe:FREQuency:DEViation:COUNL?........ceeeeiiiiieeeeeeeeeeeeiiie e e e 266
[SENSe:]PULSe:FREQUENCY:PERROFECOUNL?.....vuvuiiriciieieieeeeeeeeeeeeeeeeeeeeeeeeeeeesssssrasnnanes 266
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[SENSe:]PULSe:FREQUENCY:POINE:COUNL?. ...t eae 266
[SENSe:]PULSe:FREQuency:PPFRequency:COUNL?. ... ..o eeee e 266
[SENSe:]PULSe:FREQUENCY:RERROFECOUNL?. ... sees s eeeeseseeseseesneeseseeseeeen 266
[SENSe:]PULSe:PHASE:DEVIation:COUNL?. ....ciieieee e e eeeeeeeee et e e 267
[SENSe:]PULSE:PHASE:PERROMCOUNL?.....iiiiiiiiiieeeeeetiteee e e et e e e e et e e e e ee e e e eeeees 267
[SENSe:]PULSEe:PHASE:POINECOUNL?. . .cie ettt et e e e e e eaaas 267
[SENSe:]PULSEe:PHASE:PPPHAaSE:COUNL?.......ueiieeieeiee e eeeeeeeeee et e et e e e 267
[SENSe:]PULSe:PHASE:RERROICOUNL?. . et et e e e e e eans 267
[SENSe:]PULSe:POWer:ADROOP:DB:COUNL?. ....uiee ettt 267
[SENSe:]PULSe:POWer:ADRoOP[:PERCEN:COUNL?.....ccoiiieiiieeeeeeieieere e 267
[SENSe:]PULSE:POWErAMPLIECOUNL?....covvtiiiiiiciceieeieieeeeeeeeeeeeeeeeeeeeesesesssresanann e es 267
[SENSe:]PULSe:POWer: AMPLIQ:COUNL?....uuiiiiiiiiieeteee ettt e e eeeere e e e e eeiene s s e s eenian e e e aees 267
[SENSe:]PULSe:POWer:AMPLItUAE:COUNL?......ceeiiiiiiee ettt 267
[SENSe:]PULSE:POWErAVG:COUNL .. .ceiii it e e s e e e e e e 267
[SENSe:]IPULSe:POWeErBASE:COUNL ... e e e e e e 267
[SENSe:]PULSE:POWErMAX:COUNL?. ...ttt ettt e e e et s e e e e eeas 267
[SENSe:]PULSE:POWENMIN:COUNI?....cceieeeeeieeeieiieieieieeeeasae e e e e e e e e eeeaeaeeeeeeeeeeeeeennnnennnnns 267
[SENSEe:]PULSE:POWErON:COUNL?.....ciiiiiiiiieeeeeeeetieee e e ettt e e e ee e e e e e e eeae s e e e eeernneaaes 267
[SENSe:]PULSe:POWer:OVERShOOt:DB:COUNL?.....cuuieiiiiiiice e eeeeetieee e e eeeee e e e eere e 267
[SENSe:]PULSe:POWer:OVERShoOt[:PERCENt:COUNL?......cceeiiiiiieeeeeeeeicee e e e 267
[SENSe:]PULSe:POWErPAVG:COUNL . ..ttt e it e e e e 267
[SENSe:]IPULSE:POWErPMIN:COUNTL?... ..ttt e e e e e e a e e 267
[SENSe:]PULSe:POWEr:POINECOUNL?. ...ttt e e e e e e e e enes 267
[SENSe:]PULSE:POWENRPON:COUNL?....ceviiieiiteaaaeaeee e e e e eeeeeaeaeeereeeeeeeaeaneenennnnnnaaaeaeens 267
[SENSe:]PULSe:POWer:PPRatio:COUNL?.......ciiieiiiiiieieeeeeeiee e eee et e et e e e s eeana e e e 267
[SENSe:]PULSe:POWer:RIPPIE:DB:COUNL?.....ciiiiiiitiieeeeeeeeetceeee e et e e e e e eeetee e e e s eeanaaeeaes 267
[SENSe:]PULSe:POWer:RIPPIe[:PERCENt:COUNL?.......cceevueeeeeieiiiiieeeeeeeetieeeeeeeeereeeeeeees 267
[SENSe:]PULSE:POWErTOPR:COUNL?....ccuieiieeeee et e e e e e e e e e e e e e e e e 267
[SENSe:]PULSe:STABIlity: AMPLitude:COUNL?.....eeeee ettt 267
[SENSe:]PULSe:STABIlity:BURSECOUNL?.....ceiiei ettt e e e e e e e e 267
[SENSE:]PULSE:STABIlity:PHASE:COUNL?. .. .veeeeeeeeeeeeeeeeeeeeeseseseeeseeseseseseseseseseeeseseseaenes 267
[SENSe:]PULSe:STABIlity:PIBUrSt:COUNL?.....cceiiiiiiieeeeeeiiee e e ettt e e e eetee e e e e ee e e e e eeenes 267
[SENSe:]PULSe:STABIlity: TOTal:COUNL?..... .ottt e e e 267
[SENSe:]PULSe:TIMING:DCYCIE:COUNL?. ...t ettt ettt e e e 267
[SENSe:]PULSe:TIMING:DRATIO:COUNL?. ...ttt ettt e e e e e e e e 267
[SENSe:]PULSE:TIMING:FALL:COUNIL?....eiieieiie ettt e e e e e e e e e 267
[SENSe:]PULSE:TIMING:OFF:COUNL?....ceiiieiieeeeeeeeeeeece ettt s se e e e e e e e e e eaeaeeeeeeeennnnees 267
[SENSe:]PULSE:TIMING:PRF:COUNL?....cciiiiiieeeeeeieeeeeeeeeeetver et eeeaese s e e e e e eeaaaeeeeeeeeeeeeenens 267
[SENSe:]PULSE:TIMING:PRIECOUNL?....oviiieieeeeieieieeeeeeteee et e e e e e e eebe e e e e e e enae e e e e eeeanns 267
[SENSe:]PULSe:TIMING:PWIDth:COUNL?......eeee ettt e e e 267
[SENSe:]PULSe:TIMING:RISE:COUNL?... ...ttt ettt e e e e e e 267
[SENSe:]PULSe:TIMING:SETTING:COUNL?. ..t 267
[SENSe:JPULSE: TIMING: TSTAMP:COUNE?. ...t eeeeseeees e eeeseeneseseese s en e eeeen. 267
[SENSe:]PULSe:TSIDelobe:AMPOWEr:COUNL?........cceveeeceeeeeeeiiiieieese s e e e e e e e e e e e e eeereeeees 267
[SENSe:]PULSe:TSIDelobe:CRATIO:COUNL?....covuieie et eee et e e eeete e e e e e e eeaae e e e eeeena 267
[SENSe:]PULSe:TSIDelobe:IMPOWE:COUNL?.......ccuveeieeeiiiiiieeeeeeeeteeeeeeeeeriee e e e e eesae e eeeens 267
[SENSe:]PULSe:TSIDelobe:ISLeVEI:COUNL?.....cceieeietie et eeee et e e e e e eeeraae e 267
[SENSe:]PULSe: TSIDelobe:MFRequency:COUNL?.......ccuvuiieieeeeeeicee e e e e e e eeeenee e e eeeanas 267
[SENSe:]PULSe:TSIDelobe:MPHase:COUNL?......c.iieiiiieeeee ettt 267
[SENSe:]PULSe:TSIDelobe:MWIDth:COUNI?......cieieiiieii ettt eaes 267
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[SENSe:]PULSe:TSIDelobe:PCORrelation:COUNL?......cciiiiiiie e 267
[SENSe:]JPULSe:TSIDelobe:PSLeVel:COUNL?......cou e e e 267
[SENSe:]PULSe:TSIDelobe:SDELaY:COUNL?......uuueaaaaaaae e e e e e eeeeeeeeee e ee e e s 268
[SENSe:]PULSe:<ParameterGroup>:<Parameter>:COUNLI?..........cccceeeiiriiriiniieeeeereiiieeeeees 268
[E] S N S T=H [ €1 Y= | 0 PRt 268
[SENSE:JPULSEINUNMBEI?.....ceieiititieieeeeettiaeeeee ettt eaeeeseetttaseeesestanaeeeseestaeessersnsnaeaesenes 268
LR Y @7 [ B I o 1S 7= T o] 1 L 269

[SENSe:]PULSe:COUNt? <QueryRange>

Queries the number of detected pulses in the current capture buffer or the entire mea-
surement.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Example: PULS:COUN?
Usage: Query only

Manual operation: See "Pulse Resulis" on page 37

[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>
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[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>
[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>
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[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

Manual operation: See "Pulse Statistics" on page 39

[SENSe:]PULSe:ID? <QueryRange>

Queries the ids of the detected pulses, i.e the unique index within the entire measure-
ment (as opposed to [SENSe: ] PULSe:NUMBer?).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:NUMBer? <QueryRange>

Queries the detected pulse numbers, i.e. the index within the capture buffer (as
opposed to [SENSe: ] PULSe:ID?).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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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 FSMR3 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
L
sample trigger
start event

This value can only be determined in triggered measurements using external or
IFPower triggers, otherwise the value is 0.

Return values:
<TPIS> numeric value

Default unit: s

Example: TRAC:IQ:TPIS?
Result for a sample rate of 1 MHz: between 0 and 1/1 MHz, i.e.
between 0 and 1 ps (the duration of 1 sample).

Usage: Query only

Retrieving parameter results

The following commands return the calculated pulse parameters.

For details on the individual parameters see Chapter 3.1.2, "Power/amplitude parame-
ters", on page 19.

To determine how many pulses were considered for statistical evaluation, see
[SENSe: ] PULSe:<ParameterGroup>:<Parameter>:COUNt? on page 268.

e Retrieving power / amplitude parameters...........cccuiiiiii e 270
e Retrieving timing parameters........ oo 287
o Retrieving frequenCy Parameters. ..........coii i 296
o Retrieving phase parameters........ooooeiiiiiiiiiie e 301
e Retrieving envelope model parameters.........cooovvivieieieieeieieierrerr e 305
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9.16.3.1

Retrieving results

Retrieving power / amplitude parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see Chapter 3.1.2, "Power/amplitude parame-
ters", on page 19.

[SENSe:]PULSE:POWENADROODP:DB?....ceeeeeeieieiitininrnnaaaaaaaaeeeeeesasaaaaaeeeereeeeeeeennessnnnnnnnnnn 272
[SENSe:]PULSe:POWer:ADROOP:DB:AVERAQGE?.....ccuuuieieeieitiiieeeeeeenee s e e e eeetae e e e e eenr s 272
[SENSe:]PULSe:POWer:ADROOP:DB:MAXIMUM?.....ccevriieeeeeieiiiieeeeeeerieeeeeeeeanneseeeeeernnanns 272
[SENSe:]PULSe:POWer:ADROOP:DB:MINIMUM?.....cccceveiieieeeieeieeeee e e e e e eeeaaens 272
[SENSe:]PULSe:POWer:ADROOP:DB:SDEVIAtiON?.......ccevveieeeeeevieeeeeeeeeveeeeeeeeeeveeeeeeeeena 272
[SENSe:]PULSE:POWErADROOP[PERCEN?. .....e.veeeeeeeeseeeeeseseeseeeseeseseseseesseseeneseeeneenens 272
[SENSe:]PULSe:POWer:ADRoOP[:PERCEN]:AVERAGE?....cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 273
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt]:MAXIMUM?....uuuuiieieieiereeeeeeeeeeeeeeeeeeeeeeeesenanes 273
[SENSe:]PULSe:POWer:ADRoOP[:PERCEeNt]:MINIMUM?......ccuuiiieiiiiiiiieeeeeeeiceieee e 273
[SENSe:]PULSe:POWer:ADRoOP[:PERCEeNt]:SDEVIAtion?.......ceieeiieiieieeeeieiieeeeeeeeereeeeeees 273
[SENSe:IPULSE:POWErAMPLItUAE?. . .e ettt e e e et e e e e e e e eaas 273
[SENSe:]PULSe:POWer:AMPLItUAE:AVERAGE? ... ... et 274
[SENSe:]PULSe:POWer: AMPLItUde:MAXIMUM?....ouuieeieie et ee e 274
[SENSe:]PULSe:POWer:AMPLItUAE:MINIMUM?....uuiieiieaaeie e e e e e e e e e eeeeeeeeeeeeeeeeeeneennn s 274
[SENSe:]PULSe:POWer:AMPLitUde:SDEVIAtioN?.....uuciiiiiieiiieeeeeeeitee e eeeeeetee e e e e eeere e e eeeens 274
[SENSE:]PULSE:POWErAMPLItUAE:I?....ceviiee et eee et e ettt e e e eetee e e e e eebe e e e e eeeee 274
[SENSe:]PULSe:POWer:AMPLItUdE::AVERAQGE?......cvvvviiiieieiiiiieieieeeeeeeeeaaaeeaeeeeeesesssenennns 274
[SENSe:]PULSe:POWer:AMPLIitude::MAXIMUM 2. ...t e e 274
[SENSe:]IPULSe:POWer:AMPLitude::MINIMUM?....cuniece e e e 274
[SENSe:]PULSe:POWer:AMPLitude:l:SDEVIation?.......vcuieiiiiee e eee e 274
[SENSe:]PULSe:POWErAMPLItUAEIQ?...ceieeeeeeeeeeeeeeieieietteeeeese s e s e e e e e e e aeaeaeeeeeeeeeeeennnnnnnes 275
[SENSe:]PULSe:POWer:AMPLIitude:Q:AVERAQGE?......ccvueiieeiieiiieeeeeeeeteeee et eeaa s 275
[SENSe:]PULSe:POWer:AMPLitude: Q:MAXIMUM?....cveiiieieieeeeeriiie e eeeeeeies e e seernnne e eeeenanns 275
[SENSe:]PULSe:POWer:AMPLIitude:Q:MINIMUM?.....ccieiuiiiieieeeiiee s eeeeeeiee e e s ee e e eeeeeaaans 275
[SENSe:]IPULSe:POWer:AMPLitude:Q:SDEVIation?......cccveiiiiii e e 275
[SENSE:IPULSEIPOWEIAVG?.. . ettt ettt et e e e e e e et e e e e e n e e ee e e aeanas 275
[SENSe:]PULSE:POWENAVG:AVERAGE?. .. .ceiiieeeeeeeeeeeeeeeeeeeeeieeeeeaaaeae e e e e e e eaaaaaaaeeeeeeeeenes 276
[SENSe:]PULSE:POWENAVG:MAXIMUM?. . .ciiieieieeeeeeeeeeeeeeeeeeeeeeeessrarassanneaseseseseeaeaaesess 276
[SENSe:]PULSE:POWErAVG:MINIMUM?....uiiiiiiiiiieeeeeeetteeieeeeeetieeseeeeeateseeeseesnnaeeeeseeranns 276
[SENSe:]PULSE:POWEr:AVG:SDEVIAtION?.....ccciviiieieeieeeieiee et ee e et e e e e e eenae e e e e e eevanes 276
[SENSE:IPULSEIPOWEIBASE . ... ettt e e e e e e e eas 276
[SENSe:]PULSe:POWErBASE:AVERAQGE?. ... ittt ettt 276
[SENSe:]PULSe:POWeEr:BASE:MAXIMUM?...uniiiiiiiieiie et e e e e eee e e eeas 276
[SENSe:]PULSe:POWer:BASE:MINIMUM?...ccciiitiiee ettt e e 277
[SENSe:]PULSE:POWErBASE:SDEVIAtON?. . .uuieieieieeeeeeeeeeeeeeeeeeeeeeevesrsrarannneaneaeeeeeeaeas 277
[SENSE:JPULSE:POWEIIMAX?...ccetiieeeeeeeeteeieeeeeetee e e e et eetaeeeeeeaaba e eeseesaneeaeseetannaaeeerenes 277
[SENSe:]PULSe:POWErMAX:AVERAGE?......cceeeeeeeeieiiitiiiiesieeseeeeeeeaaaaaeeeseeeeesesssesennnnananas 277
[SENSe:]PULSe:POWeEr:MAX:MAXIMUM?. ..t e et e eae et e e ee e e neenas 277
[SENSe:]IPULSe:POWer:MAX:MINIMUM?... et e e e e e e e ee e e a e e 277
[SENSe:]PULSe:POWeEr:-MAX:SDEVIation?.....ccuieeiiiieeiieeee ettt e e e e e 277
[SENSE:]PULSEIPOWEIMIN?.....cceeeeeeeieeeeeeeeeeeieitsesa e s e s e e e e e e e e e aeaeeeeeeeeeaeeeeensnnnnnnnnns 278
[SENSEe:]PULSE:POWEIrMIN:AVERAQGE?....cccvviieieeieiitiiieeeeeetttieeeeeeeeteeeeeeeastaeeeeseesnnaeeaees 278
[SENSe:]PULSE:POWEr:MINIMAXIMUM?....ccieeiiiieeeeeeeetieeieeeeeetaeeeeeeeeate s eeeeeeraneeeeeeesrannnnns 278
[SENSe:]PULSE:POWEr:MIN:MINIMUM?...uuuiieiiiiiiieeeeeeeeieeeeeeeetaeeeeeeeeetaaeeeeeeenbaeeeesensanns 278
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[SENSe:]IPULSe:POWer:MIN:SDEVIAtioN?....cuieieiie e ea e e e e e e e 278
[SENSE:IPULSEIPOWEION?. ...ttt ettt e e et e e e e e e e e e e eeaaas 278
[SENSe:]PULSE:POWErON:AVERGQGE?. . ..ttt ettt ee e e eas 279
[SENSe:]PULSE:POWErON:IMAXIMUM?...eitieeeeteriuaaaaaieeeeeeeeeaaaaeaesereeeeeeeeeeeennnnnnnnnnnaaanans 279
[SENSe:]PULSE:POWEr:ON:MINIMUM?...cevuueieeeeiiiiieeeeeeettieeeeeeesnnaeeeesessaneeeessesnnasassenes 279
[SENSe:]PULSE:POWEr:ON:SDEVIAtON?..cuuuiieeiieiiiieeeeeieeiieeeeeeereteeeeeseeraneeeeessssnneaeeaeens 279
[SENSe:]PULSE:POWEr:OVERSNOOEDB?.....ccvveieeeeieriee e eeeeeeteee e e e et e e e e et e e e e e enaan s 279
[SENSe:]PULSe:POWer:OVERShOOt:DB:AVERAQGE?....c.uuuiiieeieeice e eeeeetie e eeee e e e e ee s 280
[SENSe:]PULSe:POWer:OVERShoot:DB:MAXIMUM?.....ouiiiiiiiei e 280
[SENSe:]PULSe:POWer:OVERShoOt:DB:MINIMUM?....evuiiiiiieeaaaaaaeae e e e e e e e eeeeeeeeeeeeeeeeeeenens 280
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:SDEVIAtioN?......uuueeieeieieieeeeeeeeeeeeeeeeeeeeeresssresannne 280
[SENSe:]PULSe:POWer:OVERShOO[:PERCEN]?.....cciiiiiiiiieieeeeeiceeeeeeeetee e e eeene 280
[SENSe:]PULSe:POWer:OVERShoot[:PERCEN:AVERAGE?.....uuuueieieieeeeieeeeeeeeeeeeeeeeeeeaeennns 280
[SENSe:]IPULSe:POWer:OVERshoot[:PERCent]:MAXIMUM?. ..o 280
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MINIiMmumM?........ccoeviiiiiiieiiiieeceee e, 280
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEViation?.........cccoeeeeeeeieeeriiinieaaaennnn 280
[SENSE:IPULSEIPOWEPAVG?... . ciieie e e e e e e eeeeeeee ettt ettt asan e e s e e e asaaaaeaeeeeeeeeeenennnnes 281
[SENSe:]PULSE:POWENPAVG:AVERAGE?. .. uuiieieieieieeeeeeeeeeeeeeeeeeeeeeraveberne e n e s e e e e aeaans 281
[SENSe:]PULSE:POWEr:PAVG:IMAXIMUM?....cceeiiiieeeeeieiieeieeeeeetiee e e e e eeete e e e e e eeannaeeeeeeeeranns 281
[SENSe:]PULSE:POWEr:PAVG:MINIMUM?...uuiieiieeiieeeeeeeetteeeeeeeeeteeeeeeeeetee e e e s eesaaaeeeeeeens 281
[SENSe:]IPULSe:POWer:PAVG:SDEVIAtioN?. ... et e e e 281
[SENSE:IPULSE:POWEPMIN?. ...t e e et e e e e e e e e e eans 281
[SENSe:]PULSe:POWErPMIN:AVERAQGE?....ccuieiieteeiie ettt e e e e e e e e e e e e e 282
[SENSe:]PULSe:POWEr:PMIN:MAXIMUM?....ceviirieieennnnnaaaaaaaeeeeeeeeeaaeeeeeeseeeeeeeeessnnnnnnnnnnnnns 282
[SENSe:]PULSE:POWEr:PMIN:MINIMUM?..ccvtueieeeieiiiiieeeeeeitieeeeeseetneseeeeeesnnaesaeseesnanaeaaeens 282
[SENSe:]PULSE:POWEr:PMIN:SDEVIGtON?..ccuuueiieeiieiiieeieeeeeetieeeeeeeeatee e e e e eetaaeeeeeeeerana e 282
[SENSE:IPULSE:POWEPOINTL?. ...t e e e e e e e neans 282
[SENSe:]PULSe:POWer:POINEAVERAGE?. ...c.u ettt et 283
[SENSe:]PULSe:POWer:POINEMAXIMUM .. ..ttt e e e e e e 283
[SENSe:]PULSe:POWer:POINEMINIMUM?...cceiiiiiiiiiiiiaeaaaaeae e e e e e eeeeeeeeeeeeeeeeeeeeneenennnnannan 283
[SENSe:]PULSe:POWEr:POINt:SDEVIAtION?......cccieeeeeeevererereiiiiieeeseeeieseeeeeeeaeseseeseeeeeeeees 283
[SENSE:JPULSE:POWEIPON?...cotuieieeeeiiiee i et e eeetee e e e e eee e e e e e e etaba s e eeseetanaeeeesestanaeeeeeenes 283
[SENSe:]PULSe:POWErPON:AVERAGE?......cceeeeieieieietiiiiiiiieeieseeesaaaaeeeeeseeeeeeeeessssnnnnnnnnes 283
[SENSe:]IPULSe:POWeEr:PON:MAXIMUM?. ..t e e et ea et e e e e e e a e e 283
[SENSe:]IPULSe:POWer:PON:MINIMUM?... e e e et e e e e e e e e e e n e e 283
[SENSe:]PULSe:POWer:PON:SDEVIAtioN?.....ccuiieiiiiieeiieiee et ee et e e e e e 283
[SENSE:]PULSE:POWEPPRALIO?.....ciiieeeeeeeeeeeeeceeeieeeieieesess e s s s e e e e e e e eaaeaeeeeeeeeeeneesenennnnan 284
[SENSe:]PULSe:POWer:PPRatio:AVERAGE?....cccieeeeeeeeeeeeeeeeeeeeeeeeeetevet e e e e e e e e e e 284
[SENSe:]PULSe:POWer:PPRatio:MAXIMUM?....cuuiiieiieiiiiieeeeeeeteeeeeeeeereeeeeeeeetaaeeeeeeannanns 284
[SENSe:]PULSe:POWer:PPRatio:MINIMUM?.......ccuuiieeiiiiiiieeeeeeeeeiieeeeeeeeeieeeeeeeeetae e e e e eeeees 284
[SENSe:]IPULSe:POWer:PPRatio:SDEVIation?.....c.ccuiiiiiiiiieie et eee e e 284
[SENSe:IPULSE:POWErRIPPIEIDB?....cu it e et e e e e e eaas 285
[SENSe:]PULSe:POWer:RIPPIE:DB:AVERAGE?.....cuuieeeeeeeieeei ettt e e e e e eas 285
[SENSe:]PULSe:POWer:RIPPIE:DB:IMAXIMUM?....uuuueueaaaaaaeeeeeeeeeaeeaeeeeeeeeeeeeeeenesnnsnnnnnnnnns 285
[SENSe:]PULSe:POWer:RIPPIe:DB:MINIMUM?.....ccuvueieeeiiiiiieeeeeeeetieeeeeeeeenneeeeeeeeernneeaeees 285
[SENSe:]PULSe:POWer:RIPPIe:DB:SDEVIAtioN?......cuuceieeiiiiiiieeeeeeeeriiieeeeeernieseeeeesrnneeaens 285
[SENSe:]PULSE:POWEr:RIPPIE[:PERCEN]?....ccieeetiiieeeeeetiiieeeeeeeetee e e e eeaetee e e e s eeraaeeaeeeens 285
[SENSe:]PULSe:POWer:RIPPIe[:PERCEeNt]:AVERAQE?.....ceuiiieeieeei et 286
[SENSe:]PULSe:POWer:RIPPIe[:PERCent]:MAXIMUM?.....coiiiiiieiaiiie e ee e e 286
[SENSe:]PULSe:POWer:RIPPI[:PERCENt]:MINIMUM?........c.eeeeerereeeeeeeeerereseseeeeeeseseseeenns 286
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[SENSe:]PULSe:POWer:RIPPle[:PERCent]:SDEVIation?........cccuieiiiiiiieiieiiiee e 286
[SENSE:IPULSEIPOWEITOP 2. . ..ttt et e e e et e e e e e e e e e e e e e eaaas 286
[SENSe:]PULSE:POWENTOP:AVERAGE?. .. .cieieeeeeieeeeeeeeeeeieeeeieteeaeaaeae e e e e e e eaaaaaaeaeeeeeeeenes 286
[SENSe:]PULSE:POWErTOP:MAXIMUM?....ieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeetenessns s s e e e s e e e e aaaaaaeees 286
[SENSe:]PULSE:POWEr:TOP:MINIMUM .. .uiieiiiiiiieeeeeeetiieieeeeeetntaeseeeeestaseeeeeesnnaeeeesensnnns 286
[SENSe:]PULSE:POWEr:-TOP:SDEVIAtION?....cccivviiieieeieeeieieeeeeetiee s eeeeeeteeeeeeeeaneeeeeeenranes 286

[SENSe:]PULSe:POWer:ADRoop:DB? <QueryRange>
Returns the amplitude droop in dB for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Droop" on page 21

[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
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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 "Droop" on page 21

[SENSe:]PULSe:POWer:ADRoop[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:SDEViation? <QueryRange>

Returns the statistical value for the amplitude droop in percent over the specified pul-
ses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

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
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Retrieving results
Manual operation: See "Pulse Amplitude" on page 20

[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.

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 20
See "Pulse | and Q" on page 35

[SENSe:]PULSe:POWer:AMPLitude:l:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:l: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
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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

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "In-Phase Amplitude/Quadrature Amplitude" on page 20
See "Pulse | and Q" on page 35

[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
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See " Average Tx Power" on page 20

[SENSe:]PULSe:POWer:AVG:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AVG:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:AVG:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AVG:SDEViation? <QueryRange>

Returns the statistical value for the average transmission power over the specified pul-
ses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:BASE? <QueryRange>
Returns the base power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Base Power" on page 19

[SENSe:]PULSe:POWer:BASE:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:BASE:MAXimum? <QueryRange>
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[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.

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 21

[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.
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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

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 20

[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
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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 " Average ON Power" on page 20

[SENSe:]PULSe:POWer:ON:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ON:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:ON:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:ON:SDEViation? <QueryRange>

Returns the statistical value for the average ON power over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

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 22
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[SENSe:]PULSe:POWer:OVERshoot:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:SDEViation? <QueryRange>

Returns the statistical value for the overshoot in dB over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

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 22

[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.
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Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:PAVG? <QueryRange>

Returns the Peak-to-Average Tx Power Ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>
Usage: Query only

Manual operation: See "Peak-to-Average Tx Power Ratio" on page 21

[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
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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 " Peak-to-Min Power Ratio" on page 21

[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 22
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[SENSe:]PULSe:POWer:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:POINt:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:POINt:SDEViation? <QueryRange>

Returns the statistical value for the power in the measurement point over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:PON? <QueryRange>

Returns the Peak-to-Avg ON Power Ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See " Peak-to-Avg ON Power Ratio" on page 21

[SENSe:]PULSe:POWer:PON:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PON:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PON:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PON:SDEViation? <QueryRange>

Returns the statistical value for the Peak-to-Avg ON Power Ratio over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent

Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:PPRatio? <QueryRange>

Returns the Pulse-to-Pulse Power Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse-to-Pulse Power Ratio" on page 22

[SENSe:]PULSe:POWer:PPRatio:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-to-Pulse Power Difference over the specified
pulses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

User Manual 1179.4505.02 — 03 284



R&SPFSMR3-K6 Remote commands for pulse measurements

Retrieving results

[SENSe:]PULSe:POWer:RIPPle:DB? <QueryRange>
Returns the ripple in dB for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Ripple" on page 22

[SENSe:]PULSe:POWer:RIPPle:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:SDEViation? <QueryRange>

Returns the statistical value for the ripple in dB over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:RIPPle[:PERCent]? <QueryRange>
Returns the ripple in percent for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>
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Usage: Query only

Manual operation: See "Ripple" on page 22

[SENSe:]PULSe:POWer:RIPPle[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:SDEViation? <QueryRange>

Returns the statistical value for the ripple in percent over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:TOP? <QueryRange>
Returns the Top power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Top Power" on page 19

[SENSe:]PULSe:POWer:TOP:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:TOP:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:TOP:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:TOP:SDEViation? <QueryRange>

Returns the statistical value for the Top power over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL
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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

Retrieving timing parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see Chapter 3.1.1, "Timing parameters”,
on page 16.

[SENSEe:IPULSE:TIMING:DCY CIE ...ttt ettt e e e e e e 288
[SENSE:JPULSE: TIMING:DCYCIEIAVERAGE?. .....eeeeeeeeseeeeseeeeseeeeseseereseereseeseseenesseneseenenean 288
[SENSe:]PULSe:TIMINg:DCY CIe:MAXIMUM?....cieeeeeeeieeeiieinranaaaaaeseseeseeeeaaaeeeeeeeeeeeeneensnnes 288
[SENSe:]PULSe:TIMING:DCYCIEIMINIMUM?.ceetuieeeeieiiiieeeeeeeeteeeeeeeeernaeeeesersaaseeeeeesnnaaaes 288
[SENSe:]PULSe:TIMIng:DCYCIe:SDEVIAtioN?......ccceeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e 288
[SENSE:]PULSE:TIMING:DRATIO?...cccieteeeeeeeeeeettntntunnnaaaaseeeeseeaaaaaaasesesereeeeessssnsnrnsnnnnnnnnns 289
[SENSe:]PULSe:TIMING:DRATIO:AVERAGE?....ceeee ettt ettt e e 289
[SENSe:]PULSe:TIMINg:DRATIO:MAXIMUM?. ..ttt ettt et e e e 289
[SENSe:]PULSe:TIMINg:DRATIO:MINIMUM?....iieieieee e e e e eeeee e e e e e e e e e e 289
[SENSe:]PULSe:TIMINg:DRATIO:SDEVIAtON?...uuucieeieieieeeeeeeeeieeeeeeeeeeeeerrerararean e sen s 289
[SENSE:JPULSE:TIMINGIFALL?. .. .cceiiiiie e ettt eee et e e ettt e e e e e et e e e e s eeraaeeeaeseeranaaaaees 289
[SENSe:]PULSE:TIMING:FALLIAVERAQJE?. ... ciieieieeeeeeeeeeeee ettt e e e e e e e e e e e e 290
[SENSe:]PULSe:TIMING:FALL:MAXIMUM?. . ettt ettt e e e e e e e e 290
[SENSe:]PULSe:TIMING:FALL:MINIMUM?....niieiee ettt e e e e e e 290
[SENSe:]PULSe:TIMING:FALL:SDEVIAtiON?...c.uiiiieieei ettt 290
[SENSE:IPULSE:TIMING:OFF 2. .. etueeiaeaeeee e e e e e e e e e e eee et e eeeeeeeeeeeesansasaanaeaeeeesesaaaaaaeeeeeeeenens 290
[SENSe:]PULSE:TIMING:OFF:AVERAQGE? ... i eeiieeiiieeeeeettee i e e e eeetee e e e e e eate e e e e e e eaane e e e e eensanns 291
[SENSe:]PULSE:TIMING:OFF:IMAXIMUM?..0uuiiiieeiiieeeeeeeetieeeeeeeeetie s e e e eeetaeeeeesersraneeeeeeenes 291
[SENSe:]PULSe:TIMING:OFF:MINIMUM?....ccciiiiiiieiiiiiiiiieieaeseseeeeeseeeeeeeeeeesesesssesssennnnnnnnas 291
[SENSe:]PULSe:TIMING:OFF:SDEVIation?.....ccuieeieeeee ettt e e e 291
[SENSE:IPULSE:TIMING:PREZ......ceeeeeeeeeeeeseeeeeeeseeeeeeeeesse s eeesese s st seseeseseesesneseeneneenenes 291
[SENSE:IPULSE: TIMING:PRF:AVERAGE?. ... veeeeeeseeeeseeseeeeseeseseeseseeseseeseseeseseeseseesessesesean. 291
[SENSe:]PULSe:TIMING:PRF:IMAXIMUM?..c..ceiiiiiiirintnnnaaaaaeaeeeeeeeesaaaeeseeesereeeenenennsnsnnnnnnnnnn 291
[SENSe:]PULSE:TIMING:PRE:MINIMUM?...ccvttiiieeeeieiieeieeeeetiieeeeeeeeateeeeeeeernneeeesesnsnnneeaeees 291
[SENSe:]PULSE:TIMING:PRF:SDEVIAtION?.ccuvuuiiieeiiiiiieieeeeeeiieeeeeeeeetee e e e e eevnteeeeeseeraneeaaees 291
[SENSE:IPULSE:TIMING:PRI?. ..ttt e e e e e e e e enas 292
[SENSe:]PULSe:TIMING:PREAVERAGE?. ...ttt e e e e 292
[SENSe:]PULSe:TIMING:PREMAXIMUM?. ..ttt ettt e e e e e e 292
[SENSe:]PULSe:TIMING:PREMINIMUM?...cceiiieeeeeieeeeeeeeeeeeeeeeve e se e e e e e e e e e e eeeeeeeeeeennnnes 292
[SENSe:]PULSEe:TIMING:PRI:SSDEVIAtON?.....cceeeeeeieieeeeeeeeeveerereteeseeeseeeeeeeaeaesasseseeeeeeenns 292
[SENSE:JPULSE:TIMING:PWIDIN?....cceitiie ettt ettt e et e e e e et e e e e e eeba s 293
[SENSe:]PULSe:TIMING:PWIDth:AVERAQGE?.....uuieieieieeeeeeeeeeeeeeeeeeeeeeeeee e e e e e 293
[SENSe:]PULSe:TIMIng:PWIDth:MAXIMUM?.....oeii ettt et e e e e e e e 293
[SENSe:]PULSe:TIMIng:PWIDth:MINIMUM?...ceniiee ettt e e eae 293

User Manual 1179.4505.02 — 03 287



R&SPFSMR3-K6 Remote commands for pulse measurements

Retrieving results

[SENSe:]PULSe:TIMIng:PWIDth:SDEVIAtion?.....ceeiiiieeiee ettt 293
[SENSE:IPULSE:TIMING:RISE?. ...ttt ettt et e e e e e e e e e e e e 293
[SENSe:]PULSE:TIMING:RISE:AVERAQJE?. .. ciieie e e e e e eeeeee ettt e e e e e e e e e e 294
[SENSe:]PULSE:TIMING:RISE:MAXIMUM?....uuiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeetennnnnsessaeaaeeeeeeeeas 294
[SENSe:]PULSE:TIMING:RISE:MINIMUM?...uuuiiiiiiiiiee e eeeeetieeeeee e et s e e e eeeree s e e eeenba s eeeeeeenan 294
[SENSe:]PULSE:TIMING:RISE:SDEVIAtION?.....ciiieerieiieeeeeiieeeeeeeetee i eeeeeeteeeeeeeeeeb e eeeeeenns 294
[SENSe:IPULSE: TIMING:SETTING 2. ettt ettt et et e e e e e e e e een 294
[SENSe:]PULSe:TIMING:SETTING:AVERAQGE?... . .ceiieieeeee ettt et et e e 294
[SENSe:]PULSe:TIMIng:SETTING:MAXIMUM?....eieiiieieeeeeieieiieeeeeae e e e e e e e e e e e e aeeeeeeeeeeeeees 294
[SENSe:]PULSe:TIMINg:SETTING:MINIMUM? ..ottt e e e e 295
[SENSe:]PULSe:TIMINg:SETTING:SDEVIAtON?....cciiieeeeeeeeeeeeeeeeeeeeeeeerertee e 295
[SENSE:IPULSE: TIMING:TSTAMP 2. e eiietiuieeeeeettieieeeeeetiaeeeeeeesteeeesestanaeeeerentaaeaesersnnnnnns 295
[SENSe:]PULSe:TIMING:TSTAMP:AVERAGE?.....ceeeeieieee et eeee et e e e e eevee e e e e eetaeeeeaeeeens 295
[SENSe:]PULSe:TIMINg: TSTamp:MAXIMUM?.....ccoeeeiiieeieieinininieeaaaaeseeeeeseaaaaaesessesseeeeseees 295
[SENSe:]PULSe:TIMINg:TSTamp:MINIMUM 2. cceuueieieeeeiiiee e eeeeeiee e e e e eeeres e e e e e e e e e e eenanae s 295
[SENSe:]PULSe:TIMIng:TSTamp:SDEVIAtioN?.....ccceieiiiie e e e e ee e 295

[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 18

[SENSe:]PULSe:TIMing:DCYCle:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:SDEViation? <QueryRange>

Returns the statistical value for the duty cycle (in %) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
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Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:DRATio? <QueryRange>
Returns the duty ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Duty Ratio" on page 18

[SENSe:]PULSe:TIMing:DRATio:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:SDEViation? <QueryRange>

Returns the statistical value for the duty ratio over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:FALL? <QueryRange>
Returns the fall time for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Fall Time" on page 17

[SENSe:]PULSe:TIMing:FALL:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:SDEViation? <QueryRange>

Returns the statistical value for the fall time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

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 18
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[SENSe:]PULSe:TIMing:OFF:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:SDEViation? <QueryRange>

Returns the statistical value for the Off time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

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 19

[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

User Manual 1179.4505.02 — 03 291



R&SPFSMR3-K6 Remote commands for pulse measurements

Retrieving results

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:PRI? <QueryRange>

Returns the Pulse Repetition Interval for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse Repetition Interval" on page 18

[SENSe:]PULSe:TIMing:PRI:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:SDEViation? <QueryRange>

Returns the statistical value for the Pulse Repetition Interval over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only
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[SENSe:]PULSe:TIMing:PWIDth? <QueryRange>
Returns the pulse width for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only
Manual operation: See "Pulse Width (ON Time)" on page 18

[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.

User Manual 1179.4505.02 — 03 293



R&SPFSMR3-K6 Remote commands for pulse measurements

Retrieving results

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Rise Time" on page 17

[SENSe:]PULSe:TIMing:RISE:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:SDEViation? <QueryRange>

Returns the statistical value for the rise time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

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 17

[SENSe:]PULSe:TIMing:SETTIling:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling:MAXimum? <QueryRange>
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[SENSe:]PULSe:TIMing:SETTIling:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling:SDEViation? <QueryRange>

Returns the statistical value for the settling time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:TIMing:TSTamp? <QueryRange>
Returns the timestamp for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Timestamp" on page 17

[SENSe:]PULSe:TIMing:TSTamp:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:SDEViation? <QueryRange>

Returns the timestamp for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>
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Usage: Query only

Retrieving frequency parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see Chapter 3.1.3, "Frequency parameters”,
on page 23.

[SENSe:]PULSE:FREQUENCY:CRATE?.cutuuii i ittt et et ettieie s e e eeeaie e s e e e et s e e e eeb s e e e eeeenans 296
[SENSe:]PULSe:FREQUENCY:CRATE:AVERAJE?...uuu it iiiieeiiiie e eeeeeties e e e seeianan s e e s seein e s aeeenns 297
[SENSe:]PULSe:FREQUeNCY:CRATE:MAXIMUM?...cuuueieieeriirieieeeeeeinneseeeseernnaesaeseennanaeaaeees 297
[SENSe:]PULSe:FREQuency:CRATE:MINIMUM? ...ttt et ee e 297
[SENSe:]PULSe:FREQuency:CRATe:SDEVIation?. . ... 297
[SENSe:]PULSe:FREQUENCY:DEVIAtON?. .. .ciieie e ee e e eeee e et e e e e e e e e e 297
[SENSe:]PULSe:FREQuency:DEViation:AVERAGE?.....uuuucieieieiieeeieeeeeeeieeeeeeeeeeevssssranennnnnns 297
[SENSe:]PULSe:FREQuency:DEViation:MAXIMUM?.....ccoiiiiuiieeieeiiiin e reeiineeeeeeesne e e aeees 297
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?....uuueiiriieiiiieeeeeeeeieeseeseeeinee e e eeeeenanee s 298
[SENSe:]PULSe:FREQuency:DEViation:SDEVIation?........cceuvueiiiiiiiiiie e e eeeeeicen e eeeeeiee e 298
[SENSe:]PULSE:FREQUENCY:PERROI?....cctuuiiiieeieeieeeeeeeeitiaeseaesettaaeessesaetnnsesseeannnneaaeenes 298
[SENSe:]PULSe:FREQuUeNncy:PERRONAVERAGE?......ccviiiiiieiiiiiiaaaaaaaaeeeeeeeeeaeaaeeeeeeeeeeeeeens 298
[SENSe:]PULSe:FREQuency:PERROEMAXIMUM?.....cciiieieieeeeeeeeeeieieisnene e e e e e e e e aaaaeaeens 298
[SENSe:]PULSe:FREQuency:PERROIIMINIMUM?.......ccuvuieieeiiiiiieieeeeeetiee e e e eeete e e e e e eennaans 298
[SENSe:]PULSe:FREQuency:PERROINSDEVIGON?....cccuvuiiieieeiiiieeeeeeeiie e e eeeinne e e e eeeiaens 298
[SENSe:]PULSE:FREQUENCY:POIN?. .. iiiiiiitiieeeeeeietee e e e ettt e e e e et e e e s e e e e e e e e eernaaeeaees 299
[SENSe:]PULSe:FREQUeNCY:POINEAVERAGE?. ...ttt 299
[SENSe:]PULSe:FREQuUeNcy:POINEMAXIMUM . ..eui ettt e 299
[SENSe:]PULSe:FREQUENCY:POINEMINIMUM?. ...t eeeseeseeeseseeseseseeneeeseensesees 299
[SENSe:]PULSe:FREQUeNCcY:POINE:SDEVIAtON?.....uuueeaaaieeeeeeeeeeeeeeeeeeveeeeeeeeeeeeeeennnnnnnnns 299
[SENSe:]PULSe:FREQUENCY:PPFREGUENCY?.....ccvvtuieeeeeetiieeeeeeeetiieeeeeeeetaeeeseeeannneeaeeenes 299
[SENSe:]PULSe:FREQuency:PPFRequency:AVERAQGE?.......uuuieiiiiiiiiiieieeeeiiee e eeeeeiinenaaens 300
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?......cuuuieiieieeiinieeeereesieseeeeeennnneaes 300
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?........ccceureiiieeeeice e ee e e e eeennan 300
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIation?.........cceeieveiiiiieiiieieiaeae e 300
[SENSe:]PULSe:FREQUENCY:IRERROI?. .. .ciiiieieeeeieeeeeee ettt ae e e e e e e e e e e e e eaeeeeeeeeeees 300
[SENSe:]PULSe:FREQUeNcY:RERRONMAVERAGE?....cccieieieeeeeieeeeeeeeeeeeeeeevaretann e 300
[SENSe:]PULSe:FREQuency:RERROFMAXIMUM?...uuiiiiiiiiiiieeeeeeeeiine s eeecaies s e s seein e s aeeeens 300
[SENSe:]PULSe:FREQuency:RERROFMINIMUM?..ccuutuieiieieeieiieeeeereeiie s e e eeeeenee s e e s eeennaneeaens 301
[SENSe:]PULSe:FREQuency:RERROMSDEVIAtON?....uuiiiiieiiiieeeerceiieie e e e eetvee e e e eeeaan e 301

[SENSe:]PULSe:FREQuency:CRATe? <QueryRange>
Returns the chirp rate (per us) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Chirp Rate" on page 24

[SENSe:]PULSe:FREQuency:CRATe:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate (per ps) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:DEViation? <QueryRange>

Returns the frequency at the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See " Frequency Deviation" on page 24

[SENSe:]PULSe:FREQuency:DEViation:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:MAXimum? <QueryRange>
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[SENSe:]PULSe:FREQuency:DEViation:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate (per ys) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:PERRor? <QueryRange>
Returns the peak frequency error for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency Error (Peak)" on page 23

[SENSe:]PULSe:FREQuency:PERRor:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:SDEViation? <QueryRange>

Returns the statistical value for the peak frequency error over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>
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Usage: Query only

[SENSe:]PULSe:FREQuency:POINt? <QueryRange>

Returns the frequency at the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency" on page 23

[SENSe:]PULSe:FREQuency:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:PPFRequency? <QueryRange>
Returns the Pulse-Pulse Frequency Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse-Pulse Frequency Difference" on page 23

[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 23

[SENSe:]PULSe:FREQuency:RERRor:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:MAXimum? <QueryRange>
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[SENSe:]PULSe:FREQuency:RERRor:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:SDEViation? <QueryRange>

Returns the statistical value for the Frequency Error (RMS) over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only
9.16.3.4 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 24.

[SENSe:]PULSE:PHASE:DEVIAtiON?.. ..t 302
[SENSe:]PULSe:PHASe:DEViation:AVERAGE?.......cuuiiiiieee et 302
[SENSe:]PULSe:PHASE:DEViation:MAXIMUM?....ccvuriieieeieeiiiieeeeeeenie s e e e eeeanneeeeeeeennnneeeeens 302
[SENSe:]PULSe:PHASe:DEViation:MINIMUM?.......coeeeiiieiiiiiieieieeeaeaeeeeeeeeeeeaaeeeeeseeeeeeeenees 302
[SENSe:]PULSe:PHASEe:DEViation:SDEVIation?.......c.uuieiiiiiiiiieiieeeeeiceeeeeeeetee e e s eeenae e 302
[SENSE:IPULSE:PHASEPERROI?. ... i i iiietttieeeeeeeetee e e e e e e ettee e e e eeeetaaeeaeseesaaeeeeeessnasaaaeens 302
[SENSe:]PULSe:PHASE:PERROINIAVERAQGE?. . ...ttt 303
[SENSe:]IPULSe:PHASE:PERROIMAXIMUM?. ...t ee e e st eae et e e e ee e e aeeaas 303
[SENSe:]IPULSe:PHASE:PERROIMINIMUM?. . .enieii et e e e e e e e a e e 303
[SENSe:]PULSe:PHASE:PERROIISDEVIAtON?. ....uueaeaeae e ee e e ee e e eeeee e s 303
[SENSE:|PULSEIPHASEIPOINL?....ciii i e e eee e ettt s s e s s e e e e e e e e e e e e e eeeeeeeeeeneenensnnnnan 303
[SENSe:]PULSE:PHASE:POINEAVERAQGE?....ccvtuieieeiietieiee e ettt eeeeettee e e e e e et e e e e e ee s 303
[SENSe:]PULSE:PHASE:POINEMAXIMUM?....cciiirieieeieeeiiieeeee et e eeeeeeraee e e e s eestaaeeeeeesnnanns 303
[SENSe:]IPULSe:PHASE:POINGMINIMUM?. ..t e e e e 304
[SENSe:]IPULSe:PHASE:POINt:SDEVIAtioN?....ce et e e e e e 304
[SENSE:IPULSE:PHASEPPPHEASE?. ... ittt ettt e e e e e e eans 304
[SENSe:]PULSe:PHASE:PPPHASEAVERAGE?....uuueuiueueaaaaaaeaeeeeeeeeeaaeaeeeeeeeeeeeeeeeeneennnnnnnnns 304
[SENSe:]PULSe:PHASE:PPPHAaSE:MAXIMUM?....uutiirurieiiieieieieeeeeeeeeeereeeeeeeeeesssssernnnnnnnnnnns 304
[SENSe:]PULSe:PHASE:PPPHase:MINIMUM?.......cccuuiieeeiiiiiieeeeeeettee e e e eeeaneeeeeseennaeeeeeens 304
[SENSe:]PULSe:PHASE:PPPHase:SDEVIAtiON?.......ccuuieieeiiiiiiieeeeeeeecee et eeer e 304
[SENSE:]IPULSE:PHASE:RERROI? ... cuiiii ettt e e e e eaas 305
[SENSe:]PULSe:PHASE:RERROIMAVERAGE?. . ...t ieeeete ettt e e 305
[SENSe:]PULSe:PHASE:RERRONMAXIMUM?....cciiiiiee e e eeeieiee e e e ceeinee s e e s eetn e e s e e e ennnneeaeeens 305
[SENSe:]PULSe:PHASE:RERROIMINIMUM?....ciiieeeeeieeeieiieieieeaeasseae e e e e eeaeaeaeeeeeeeeeeeennennes 305
[SENSe:]PULSe:PHASE:RERROMNSDEVIAtiON?......ccciviiieeieeeeeiici et 305
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[SENSe:]PULSe:PHASe:DEViation? <QueryRange>
Returns the phase deviation for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See " Phase Deviation" on page 25

[SENSe:]PULSe:PHASe:DEViation:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:PHASe:PERRor? <QueryRange>
Returns the peak phase error for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
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Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See " Phase Error (Peak)" on page 25

[SENSe:]PULSe:PHASe:PERRor:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:SDEViation? <QueryRange>

Returns the statistical value for the peak phase error over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:PHASe:POINt? <QueryRange>

Returns the phase at the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Phase" on page 24

[SENSe:]PULSe:PHASe:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:MAXimum? <QueryRange>

User Manual 1179.4505.02 — 03 303



R&SPFSMR3-K6 Remote commands for pulse measurements

Retrieving results

[SENSe:]PULSe:PHASe:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:SDEViation? <QueryRange>

Returns the statistical value for the phase at the measurement point over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:PHASe:PPPHase? <QueryRange>

Returns the Pulse-Pulse Phase Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse-Pulse Phase Difference" on page 24

[SENSe:]PULSe:PHASe:PPPHase:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-Pulse Phase Difference over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.
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Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:PHASe:RERRor? <QueryRange>
Returns the phase error (RMS) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See " Phase Error (RMS)" on page 25

[SENSe:]PULSe:PHASe:RERRor:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:SDEViation? <QueryRange>

Returns the statistical value for the phase error (RMS) over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only
9.16.3.5 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 25.
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[SENSE:IPULSE:EMODELFBPTIME 2. ittt e e e e e e e e eas 307
[SENSe:]PULSe:EMODel:FBPTIME:AVERAQGE?. . ... it 308
[SENSe:]PULSe:EMODel:FBPTIMe:MAXIMUM?.....iiiiiiiiieeeie e e e e e e e e 308
[SENSe:]PULSe:EMODel:FBPTIME:MINIMUM?.....cceiiieeeeeceeeieievieieieeaeeasae e e e e e e eeaeeeeeeeeeeees 308
[SENSe:]PULSe:EMODel:FBPTIME:SDEVIatioN?......cccvvviiieeieeiiceieee et eee e 308
[SENSE:]PULSE:EMODEIFHPLEVEI?. ... .ceeeeeteieeeeeeieeeeeeeeetee e e e e e eebee e e e e eeaate e e e e s eeranaeeeees 308
[SENSe:]PULSe:EMODEl:FHPLEVELAVERAGE?. ......ccceeeeeeeeeeeeeeeeeeene e e e e e e e e e 308
[SENSe:]IPULSe:EMODel:FHPLeVEl:MAXIMUM?....cun e et e e e e e e e e eaas 308
[SENSe:]PULSe:EMODel:FHPLevVel:MINIMUM?.... .ot 308
[SENSe:]PULSe:EMODel:FHPLEVEI:SDEVIAtioN?.......uuuaaaeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennennnnas 308
[SENSE:]PULSE:EMODEIFHPTIME?....cciieeeeeeeeeeeeeeeeeeeeveteterr e seeseseseeeeeaeaesesesseeeeeneeenes 309
[SENSe:]PULSe:EMODEl:FHPTIME:AVERAQGE?.....ceeeieeiiieeeeeeeiee e e et e et eeeeeraanes 309
[SENSe:]PULSe:EMODel:FHPTIME:MAXIMUM?...uuuieeeiiiitieeeeeeeteeeeeeeeeteeeeeeeeeneeeeeeeeaaas 309
[SENSe:]IPULSe:EMODel:FHPTIME:MINIMUM?....cuiiie et 309
[SENSe:]IPULSe:EMODel:FHPTIME:SDEVIatioN?....c..ceiiii e eeee e 309
[SENSE:]PULSE:EMODEI:FLPLEVEI?. ...ttt e e eeas 309
[SENSe:]PULSe:EMODEI:FLPLEVEIAVERAGE?....ccceveeeeieieieeeaaaaaaeaeseeeeeeeaaaeaeeeeeeeeeennnnnes 310
[SENSe:]PULSe:EMODel:FLPLEVEI:MAXIMUM?....cceiiiieeeeeeiiiiee e e ceetee e e e e e eere e e e e eeeanae e 310
[SENSe:]PULSe:EMODEl:FLPLEVEIMINIMUM?.....coiiiiiiiiieeeeeeeiee et e e e eeernaanes 310
[SENSe:]PULSe:EMODel:FLPLEVEl:SDEVIAtiON?.......ccvveieeeieeiiee et eev e 310
[SENSE:IPULSE:EMODElFLPTIME 2. .t i e e eaeeas 310
[SENSe:]PULSe:EMODEel:FLPTIME:AVERAGE?. ...cn ittt ettt 310
[SENSe:]PULSe:EMODel:FLPTIME:MAXIMUM?...cuuiiiieiieeee et e et e e e e e e 310
[SENSe:]PULSe:EMODel:FLPTIME:MINIMUM?...cciiieeeeieieeeeeeeeeeeeieieieese e s e e e e e e e e e aaaeeeeeeees 310
[SENSe:]PULSe:EMODel:FLPTIME:SDEVIatioN?.....cccceviieeieeeeeiiiiee et eevaan 310
[SENSE:]PULSE:EMODEIFMPLEVEI?. .....ceviteieeeieetiieee e eeteee e e e et e e e e eeetaee e e e e eeat s eeeeeesans 311
[SENSe:]PULSe:EMODEl:FMPLEVELAVERAQE?......cccceieeeeeeeeeeeiettitteeeeese s e e e e e aaaaaaaaeaaeeens 311
[SENSe:]IPULSe:EMODel:FMPLEVEL:MAXIMUM?....cu e e et e e e e e e e e 311
[SENSe:]PULSe:EMODel:FMPLeVEl:MINIMUM?... .o 311
[SENSe:]PULSe:EMODEel:FMPLEVEI:SDEVIAtioN?. ... .ucaeaeaeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeenennenees 311
[SENSE:]PULSE:EMODEI:FMPTIME?....ccieiieeeeeeierriririiieaeieieseeeeeaseeseseeeeeeressssssrarnsnnnnnnnns 311
[SENSe:]PULSe:EMODEl:FMPTIMEAVERAGE?. .. .ccieeeitiieeeeieetiieeeeeeeeriie e e e e eeeanae e e e e eeeananns 312
[SENSe:]PULSe:EMODel:FMPTIME:MAXIMUM?.....ccceviieieeeeieeiieeeeeeeeeiee e e e e e e e e e e eeban s 312
[SENSe:]IPULSe:EMODel:FMPTIMe:MINIMUM?.. .. e e e e 312
[SENSe:]lPULSe:EMODel:FMPTIMe:SDEVIation?......cvuieiei et 312
[SENSE:]PULSEEMODEIFTPLEVEI?. ...ttt ettt ee e e en e 312
[SENSe:]PULSe:EMODEI:FTPLEVELAVERAGE?....cieeeeeeeeeeeeeeeeeeeeeeeeetetenens e e e e e e e aaaas 312
[SENSe:]PULSe:EMODEl:FTPLEVEMAXIMUM?....ciiiieieieeieeeeeeeeeeeeeeeeeeeeeve e e 312
[SENSe:]PULSe:EMODel:FTPLEVELMINIMUM?...cvvueieeeeeitieeeeeeeeeteeeeeeeeveteeeeeeeebaeeeeeeeens 312
[SENSe:]PULSe:EMODel:FTPLEVEI:SDEVIAtioN?...c.uuuieeeeiieiieeieeeeeeriieeeeeeeetieeeeeeeenneeeeeeens 312
[SENSE: IPULSE:EMOD L F TP TIME 2. i et r e e e e e e eanas 313
[SENSe:]PULSe:EMODEl:FTPTIMEIAVERAGE? ... .cei ettt ettt 313
[SENSe:]PULSe:EMODEel:FTPTIME:MAXIMUM? ...ttt e e e e ea e eeas 313
[SENSe:]PULSe:EMODEl:FTPTIME:MINIMUM?...eeviiiererieaaaaaeaeeeeeeeeeeeeeeeeeeeeeeeeeeeneennnnnnnnns 313
[SENSe:]PULSe:EMODel:FTPTIME:SDEVIAtioN?....uuieiiiieeiiceeeeeeeetiee e e e e eeve e e e eeeens 313
[SENSE:]PULSE:EMODEIRBPTIME?...ctuuieeeeiiitiieeeeeeetieieeeeeestteeseeesestaaeeeeersataeeeeeenrannns 313
[SENSe:]PULSe:EMODEl:RBPTIMEAVERAQGE?....uuuiuiuruneiiaieieeeeeeeeeeaeeeeeeereeeeeeeesssssnnnnnnnnns 314
[SENSe:]PULSe:EMODel:RBPTIME:MAXIMUM?.. et e e e e ee e e e e 314
[SENSe:]PULSe:EMODel:RBPTIMe:MINIMUM?. . .cnnieeeee ettt 314
[SENSe:]PULSe:EMODel:RBPTIME:SDEVIation?.....ccuoiiiiiiieiieeie e et ee e e e 314
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[SENSe:]IPULSE:EMODELRHPLEVEI?. ... e et aas 314
[SENSe:]PULSe:EMODel:RHPLEVEI:AVERAQGE?..... et 314
[SENSe:]PULSe:EMODel:RHPLEVE:MAXIMUM?...cuuiieieiieee et e e e e eees 314
[SENSe:]PULSe:EMODel:RHPLEVEI:MINIMUM?.....uuiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 314
[SENSe:]PULSe:EMODel:RHPLEVEl:SDEVIatioN?.....ceciieiiicieeeeeeeiee et e e e eeeeeena 314
[SENSE:]PULSE:EMODEIRHPTIME?. .. ccieiiitiieeeeeeiitieeeeeeettieeeeeeeeatnaeeeeeeestnnaeeeesessnnsaaaeees 315
[SENSe:]PULSe:EMODEel:RHPTIME:AVERAGE?......cccieeeeeeeeeeeeinintiiiciee e ee e e e e e e aeaeaeeeeeeeeeeens 315
[SENSe:]IPULSe:EMODel:RHPTIME:MAXIMUM?... et e e e e 315
[SENSe:]PULSe:EMODel:RHPTIMe:MINIMUM?.....oieieiee ettt ee e 315
[SENSe:]PULSe:EMODel:RHPTIME:SDEVIAtioN?. ... .cceieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 315
[SENSE:]PULSE:EMODEIIRLPLEVEI?....cvvviiiiiiiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeessararara e s e s eeeeas 315
[SENSe:]PULSe:EMODEl:RLPLEVEIAVERAQGE?.....cvvueieeeieetieeeeeeettiee e e ee et e e e e e e eaae e e e e e 316
[SENSe:]PULSe:EMODEel:RLPLEVEI:MAXIMUM?....ccveriieeeiieiieeeeeeeeetee e eeeeeeaiee e e e e eeaaaeeaeas 316
[SENSe:]IPULSe:EMODel:RLPLEVELMINIMUM?.....iniieiiieieee et eaes 316
[SENSe:]IPULSe:EMODel:RLPLEVEL:SDEVIation?.....ccviiieie e eas 316
[SENSe:]PULSE:EMODEIRLPTIME . . ceieeieie ettt ettt e e e e e e e e e e e e e eaaeees 316
[SENSe:]PULSe:EMODEl:RLPTIMEAVERAGE?....uuvueeeeiaiaaiaieeeeeeeeeaeeeeeeeeeeeaeeeeenennnnnnnnns 316
[SENSe:]PULSe:EMODel:RLPTIME:MAXIMUM?.....coviiiieeeeiieiicee e eeeeete e e e e e eeenee e e e e eeennaeeaes 316
[SENSe:]PULSe:EMODEel:RLPTIME:MINIMUM?......coevtiiieieeeiiiiieeeee et e e e e eeetee e e e eeraaaeeaeas 316
[SENSe:]PULSe:EMODel:RLPTIME:SDEVIAtiON?......ccevvieieeeeeeiiiieeeeeeeeteee e eeeeevaaaees 316
[SENSe:]IPULSE:EMODELRMPLEVEI?. ... ... e e e e e e e 317
[SENSe:]PULSe:EMODEel:RMPLEVEI:AVERAQGE?......ieieiieeeee ettt 317
[SENSe:]PULSe:EMODEel:RMPLEVEL:MAXIMUM?....uniiiiiiiieieeee et eee e e e e eeas 317
[SENSe:]PULSe:EMODEel:RMPLEVELI:MINIMUM?....iiiieieeeeeeeeeeeeeeeeeeeceeeeeeeee e 317
[SENSe:]PULSe:EMODel:RMPLEVEI:SDEVIAtioN?.....ccieieeiieeeeeeeiiice et eeeees 317
[SENSE:]PULSE:EMODEIRMPTIME?. .. cciiitiieeieeeieetieeeeeeeteteeeeeseetaneeeeeseetanaeseessssnnaaaeseens 317
[SENSe:]PULSe:EMODEl:RMPTIME:AVERAGE?......ccceeeeeeeeiiiitiiiiicciseieseseeeeeaaaeeeeeeeeeeeeeeens 318
[SENSe:]IPULSe:EMODEel:RMPTIME:MAXIMUM?.. e ceiee e e e e e e e e e e eenas 318
[SENSe:]PULSe:EMODel:RMPTIime:MINIMUM?....ouieeeee e ee e e 318
[SENSe:]PULSe:EMODEel:RMPTImMe:SDEVIation?. .. .ccceeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 318
[SENSE:]PULSE:EMODEIRTPLEVEI?....cciiiieeeeeeeeieeeeeeeeeeetett b seeeie s e e e e e e e aeaeeeeeeeeeeeeeeenens 318
[SENSe:]PULSe:EMODEl:RTPLEVEIIAVERAGE?....uu i ieieeiiiieeeeeeeete e eeeeettiee e e e e eente s e e e e eeannanns 318
[SENSe:]PULSe:EMODEl:RTPLEVEIMAXIMUM?...uvuieeeiieiiieeeeeeeeeieeeeeeeevieeeeeeeeetaeeeeeeeennas 318
[SENSe:]IPULSe:EMODel:RTPLeVELMINIMUM?.. et e e e e 318
[SENSe:]lPULSe:EMODEel:RTPLeVEL:SDEVIAtioN?....cc.iiuiiiieieiiieeie e e e e 318
[SENSE:]PULSEEMODEIRTPTIME?. e ittt ettt ettt e e e e e e e e eans 319
[SENSe:]PULSe:EMODEl:RTPTIMEIAVERAGE? ... ie i e e e e e e e eeeeeeee ettt e e e e 319
[SENSe:]PULSe:EMODEl:RTPTIMEMAXIMUM?...uuueieieieeeeeeeeeeeeeeeeieeeeeeeeeeereresrarannn s 319
[SENSe:]PULSe:EMODEel:RTPTIME:MINIMUM?.....ccvriiiiiieiiiiieieeeeeetiee e eeeeeeteeeeeeeeebeeeeeees 319
[SENSe:]PULSe:EMODel:RTPTIME:SDEVIAtoN?....cuuueieeeiieieeeeeeeeeieeeeee et e e e e eeebeeeea e 319

[SENSe:]PULSe:EMODel:FBPTime? <QueryRange>
Returns the Fall Base Point Time for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall Base Point Time" on page 28

[SENSe:]PULSe:EMODel:FBPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Base Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FHPLevel? <QueryRange>
Returns the Fall High Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Fall High Point Level" on page 29

[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
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FHPTime? <QueryRange>
Returns the Fall High Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall High Point Time" on page 28

[SENSe:]PULSe:EMODel:FHPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall High Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FLPLevel? <QueryRange>
Returns the Fall Low Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Fall Low Point Level" on page 29

[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 28

[SENSe:]PULSe:EMODel:FLPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Low Point Time over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FMPLevel? <QueryRange>
Returns the Fall Mid Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall Mid Point Level" on page 29

[SENSe:]PULSe:EMODel:FMPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall Mid Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FMPTime? <QueryRange>
Returns the Fall Mid Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
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Usage: Query only

Manual operation:  See "Fall Mid Point Time" on page 28

[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 29

[SENSe:]PULSe:EMODel:FTPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall Top Point Level over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
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[SENSe:]PULSe:EMODel:FTPTime? <QueryRange>
Returns the Fall Top Point Time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall Top Point Time" on page 28

[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 26
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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 28

[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 27

[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 27
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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 27

[SENSe:]PULSe:EMODel:RLPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Low Point Time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:EMODel:RMPLevel? <QueryRange>
Returns the Rise Mid Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Rise Mid Point Level" on page 27

[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 27

User Manual 1179.4505.02 — 03 317



R&SPFSMR3-K6 Remote commands for pulse measurements

Retrieving results

[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 28

[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 27

[SENSe:]PULSe:EMODel:RTPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Top Point Time over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

9.16.4 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 15.

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 17

9.16.5 Exporting trace results to an ASCII file

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

applications.

FORMEIDATA et eeeeeeeeeeeeeeeeeeeeee et et ee e eeseseseseseeeeeseeeee et eeeseseseseseseseeeseseeeseeeesesnenenenesen 321
FORMat:DEXPOI:DSEPAIatOr. ... .c..ccevueeeeeeeeeteeeeeeeeteeee e e e e et e e e e e e eeaae e e e s eeeaaaeeeeeeenaanenns 322
FORMat:DEXPOIMHEADET........eeeeeeeeee et e et e e e e et e e e e e e een s 322
FORMAt:DEXPOM:TRACES. .....ueeeeieeeeeeeeetee e e e e e e ee e e e e e e e e e e e e e e e e e e e eaneersnaeeennnees 323
@R = T ] = e N IS - 3 o 323

FORMat[:DATA] <Format>[, <BitLength>]

This command selects the data format that is used for transmission of trace data from
the R&S FSMR3 to the controlling computer.

Note that the command has no effect for data that you send to the R&S FSMR3. The
R&S FSMR3 automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats can be.
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REAL

Floating-point numbers (according to IEEE 754) in the "definite
length block format".

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 114

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 114
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FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 263).

Parameters:
<Selection> SINGle | ALL

SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASCII file.

The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.

*RST: SINGle

Manual operation: See "Export all Traces and all Table Results" on page 114

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 117

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 322
® Chapter 9.12.8, "Configuring the statistics and parameter tables", on page 208

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 323
MMEMOory:STORE<N>:TABLEILIMit...ceeriteueenunaeaaaaaae e e e e e e e e e e e e ee e e 324

MMEMory:STORe<n>:TABLe <Columns>, <FileName>

This command exports result table data from the specified window to an ASCii file
(.DAT).
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For details on the file format see Chapter A, "Reference: ASCII file export format",
on page 335.

Suffix:
<n> Window

Setting parameters:
<Columns> Columns to be stored in file

SELected

Export only the selected (visible) table columns

ALL

Export all table columns (all possible measured parameters)

*RST: SEL
<FileName> String containing the path and name of the target file.

Example: MMEM:STOR1 : TABL SEL, 'TEST.DAT'
Stores the selected columns from the result table in window 1 in
the file TEST . DAT.

Example: See Chapter 9.19, "Programming example: pulse measure-
ment", on page 327.

Usage: Setting only

Manual operation: See "Export table to ASCII File" on page 115
See "Columns to Export" on page 116

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> 1..n
Window
Setting parameters:
<Columns> SELected | ALL
SELected
Only the currently visible columns in the result display are expor-
ted.
ALL

All columns, including currently hidden ones, for the result dis-
play are exported.

<Filename> String containing the path and name of the file.
Usage: Setting only

Manual operation: See "Export Limits" on page 116
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9.17 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 253

® (CALCulate<n>:MARKer<m>:X on page 250

Remote commands exclusive to retrieving marker results:

CALCulate<n>:DELTamarker<m>:X:RELAtIVE?.......cciuuiiiiiiiiieiiiieeee et e e e e 325
CALCUIate<N>:DELTamMarker<m>:Y 2. e i eiieeee e eee e e e et e s e et s e e s s s ran s et arnseansrans 325
(07 I 0101 P2 (=8 ¢ D Y 1 R S C=Y £ 1 0 B 27 325

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

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.

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

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.
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9.18

Deprecated commands

Suffix:
<n> 1..n
<m> 1..n

Return values:
<Result> Default unit: DBM

Usage: Query only

Manual operation: See "Marker Table" on page 31

Deprecated commands

CALCUIate<n>TRACESIZ[IVALUEL......ce et eeeeeeeeeeeiiieeteteeaaaaae s e e e e e e e e e aaaeaeeeeeeeeeeeeeeeneenennnnnnnn 326
DISPIay[:WINDOWSNZ]TYPE.....cieiiiiieiiieiietiieaaaaase s e e e e e eeaeaeeeeeeeeeeeeeeeesnsnnnnnnnnnaaaaaeaeeeeeens 327
[SENSe:]TRACE:MEASUrement:POWENAVG?.......covuuieieeeieiiieeeeeeeentee e e e e eetneeeeeeeeetaeeaaees 327
[SENSe:]TRACE:MEASUremMent:POWENIMAX?.....uuueieeeieerieeeeeeeeeteeeeeeeetaeeeeeeeeeraeeeeeeeeanas 327
[SENSe:]TRACe:MEASUrement:POWENMIN?......covvueiiieeieeiee e et ee e et ae e e e e eeae e eeeeens 327
[SENSe:]TRACe:MEASuUrement:POWer:PULSE:BASE?. ... 327
[SENSe:]TRACe:MEASuUrement:POWeEr:PULSE:TOP?.....uuci i eeeeeee e e e eeeeee e e e e 327
[SENSe:]TRACe:MEASUrement:PULSEIDCYCIE?....ciie e e e e eeeeeeeeeeeeeeeeeee e 327
[SENSe:]TRACe:MEASuUrement:PULSE:DURALION?..........cceeeeiiiieeeeeeeereiereeee e e 327
[SENSe:]TRACe:MEASUrement:PULSE:IPERIOU?........ccevvuiieieeeiiiiieieeeeeeiee e e e e eentee e e e eenann 327
[SENSe:]TRACe:MEASuUrement:PULSE:SEPAration?.......ccceeeeevvueeeeeieeiiieeeeeeeereeeeeeeeennnnnns 327
[SENSe:]TRACe:MEASurement: TRANSsition:NEGative:DURAION?.......cceeevevveeieeeeeieiiieeeens 327
[SENSe:]TRACe:MEASurement: TRANsition:POSitive:DURation?..........ccooiiuiiiiiiiiiiiiiieinee. 327
[SENSe:]TRACe:MEASurement: TRANSsition:POSitive:OVERShOOt?.........cceveereeiieciieeeeennnnnn. 327

CALCulate<n>:TRACe<t>[:VALue] <Detector>

Defines which signal component (I/Q) is evaluated in which trace for the Pulse | and Q
result display. This setting is not available for any other result displays. By default, the |
component is displayed by trace 1, while the Q component is displayed by trace 4.

Suffix:
<n> Window
<t> Trace
Parameters:
<Detector> ITIMe | QTIMe
ITIMe
The | component is evaluated by the selected trace.
QTIMe
The Q component is evaluated by the selected trace.
Example: CALC2:TRAC2 QTIM

Trace 2 in window 2 evaluates the Q component of the signal.

Manual operation: See "Evaluation" on page 111
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Programming example: pulse measurement

DISPlay[:WINDow<n>]:TYPE <ResultType>

Note that this command is maintained for compatibility reasons only. Use the LAYout
commands for new remote control programs (see Chapter 9.13.2, "Working with win-
dows in the display", on page 236).

Suffix:
<n> 1..n
Window
Parameters:
<ResultType> MCAPture | PDIStrib | PRESults | PSTatistics | PTRend |

PSPectrum | PPSPectrum | RRSPectrum | PMAGnitude |
PPHase | PPWRapped | PFRequency | MTABIe | CMCapture |
CPMagnitude | PPERror | PFERror | PIAQ | STABIlity |
SWATerfall

[SENSe:]TRACe:MEASurement:POWer:AVG?
[SENSe:]TRACe:MEASurement:POWer:MAX?
[SENSe:]TRACe:MEASurement:POWer:MIN?
[SENSe:]TRACe:MEASurement:POWer:PULSe:BASE?
[SENSe:]TRACe:MEASurement:POWer:PULSe:TOP?
[SENSe:]TRACe:MEASurement:PULSe:DCYCle?
[SENSe:]TRACe:MEASurement:PULSe:DURation?
[SENSe:]TRACe:MEASurement:PULSe:PERiod?
[SENSe:]TRACe:MEASurement:PULSe:SEParation?
[SENSe:]TRACe:MEASurement:TRANsition:NEGative:DURation?
[SENSe:]TRACe:MEASurement:TRANsition:POSitive:DURation?
[SENSe:]TRACe:MEASurement:TRANsition:POSitive:OVERshoot?

The SENS:TRAC:MEAS:... commands are maintained for compatibility reasons only.
For new remote control programs, use the corresponding [SENS: ] PULS:... com-
mands instead.

Usage: Query only

9.19 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.

e Preparing the measurement ------------
//Reset the instrument

*RST

//Activate the pulse measurement application

INST:SEL 'PULSE'
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Programming example: pulse measurement

e 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

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.b5ms

//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
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Programming example: pulse measurement

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:
//0.1ms from top center, window 1ms
SENS:TRAC:MEAS:DEF:PULS: INST:REF CENT

SENS:TRAC:MEAS:DEF:PULS:INST 0O.1lms
SENS:TRAC:MEAS:DEF:PULS:INST:AWIN 1lms

//Configure the range used for estimation: 0.lms from either edge
SENS:TRAC:MEAS:DEF:PULS:EST:REF EDGE
SENS:TRAC:MEAS:DEF:PULS:EST:OFFS:LEFT 0.1lms
SENS:TRAC:MEAS:DEF:PULS:EST:OFFS:RIGH 0.1lms

//Configure the range for which individual pulse results are displayed:
//300us starting from left edge of pulse top
SENS:TRAC:MEAS:DEF:RRAN:REF RISE

SENS:TRAC:MEAS:DEF:RRAN:ALIG LEFT

SENS:TRAC:MEAS:DEF:RRAN:LENG 300us

//Configure data acquisition for 10ms

SWE:TIME 10ms

[/ == 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
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Programming example: pulse measurement

//Configure parameters in pulse results table:

//Freq.: freq. at meas point, pulse-pulse difference, freqg.dev., freq. err peak
CALC2:TABL:FREQ:POIN ON

CALC2:TABL:FREQ:PPFR ON

CALC2:TABL:FREQ:DEV ON

CALC2:TABL:FREQ:PERR ON

//Phase: phase deviation

CALC2:TABL:PHAS:DEV ON

//Power: average ON, droop, pulse-pulse difference, amplitude
CALC2:TABL:POW:ON ON

CALC2:TABL:POW:ADR ON

CALC2:TABL:POW:PPR ON

CALC2:TABL:POW:AMPL ON

//Limit check for average ON power: lower limit -10 dBm, upper: 1 dBm
CALC2:TABL:POW:ON:LIM:STAT ON

CALC2:TABL:POW:ON:LIM -10DBM, 1DBM

//Timing: settling time, pulse width
CALC2:TABL:TIM:SETT ON
CALC2:TABL:TIM:PWID ON

//Configure pulse statistics table - same par. as results table
CALC3:TABL:FREQ:POIN ON
CALC3:TABL:FREQ:PPFR ON
CALC3:TABL:FREQ:DEV ON
CALC3:TABL:FREQ:PERR ON
CALC3:TABL:PHAS:DEV ON
CALC3:TABL:POW:0ON ON
CALC3:TABL:POW:ADR ON
CALC3:TABL:POW:PPR ON
CALC3:TABL:POW:AMPL ON
CALC3:TABL:TIM:SETT ON
CALC3:TABL:TIM:PWID ON

//Configure pulse magnitude:

//scaling is 25 dBm above and below pulse mid level
DISP:WIND4:TRAC:Y:SCAL:AUTO OFF
DISP:WIND4:TRAC:Y:SCAL:RPOS 50
DISP:WIND4:TRAC:Y:SCAL:RVAL O
DISP:WIND4:TRAC:Y:SCAL:PDIV 2

INIT:CONT OFF
//Selects single sweep mode.

INIT; *WAT
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Programming example: pulse measurement

//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:0ON? SEL
SENS:PULS:POW:ADR? SEL
SENS:PULS:POW: PPR? SEL
SENS:PULS:POW:AMPL? SEL
SENS:PULS:TIM:SETT? SEL
SENS:PULS:TIM:PWID? SEL

//Retrieve limit check result for average ON power in pulses in current meas

SENS:PULS:POW:ON:LIM? CURR

//Retrieve pulse statistics (aver., min., max) for all pulses in entire meas
SENS:PULS:FREQ:POIN:AVER? ALL
SENS:PULS:FREQ:POIN:MIN? ALL
SENS:PULS:FREQ:POIN:MAX? ALL

SENS:PULS:FREQ:PPFR:AVER? ALL
SENS:PULS:FREQ:PPFR:MIN? ALL
SENS:PULS:FREQ:PPFR:MAX? ALL

SENS:PULS:FREQ:DEV:AVER? ALL
SENS:PULS:FREQ:DEV:MIN? ALL
SENS:PULS:FREQ:DEV:MAX? ALL

SENS:PULS:FREQ: PERR:AVER? ALL
SENS:PULS:FREQ:PERR:MIN? ALL
SENS:PULS:FREQ:PERR:MAX? ALL

SENS:PULS: PHAS:DEV:AVER? ALL
SENS:PULS:PHAS:DEV:MIN? ALL

SENS:PULS:PHAS:DEV:MAX? ALL

SENS:PULS:POW:ON:AVER? ALL
SENS:PULS:POW:ON:MIN? ALL
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Programming example: pulse measurement

SENS:PULS:POW:ON:MAX? ALL

SENS:PULS: POW:ADR:AVER? ALL
SENS:PULS:POW:ADR:MIN? ALL
SENS:PULS: POW:ADR:MAX? ALL

SENS:PULS:POW: PPR:AVER? ALL
SENS:PULS:POW:PPR:MIN? ALL
SENS:PULS: POW: PPR:MAX? ALL

SENS:PULS:POW:AMPL:AVER? ALL
SENS:PULS: POW:AMPL:MIN? ALL
SENS:PULS:POW:AMPL:MAX? ALL

SENS:PULS:TIM:SETT:AVER? ALL
SENS:PULS:TIM:SETT:MIN? ALL
SENS:PULS:TIM:SETT:MAX? ALL

SENS:PULS:TIM:PWID:AVER? ALL
SENS:PULS:TIM:PWID:MIN? ALL
SENS:PULS:TIM:PWID:MAX? ALL

//Retrieve trace data for pulse magnitude (pulse 1)
//TRAC4 :DATA? TRACel
//TRAC4 :DATA:X? TRACel

//Export entire result table (all params) to an ASCII file
//MMEM:STOR2:TABL ALL, 'C:\R_S\Instr\user\AllResults.dat'

//Store I/Q data for result range to an ig-tar file
//MMEM:STOR:IQ:COMM 'I/Q data for result range'
//MMEM: STOR: IQ:RANG RRAN

//MMEM:STOR:IQ:STAT 1,'C:\R _S\Instr\user\RRTestdata.iqg.tar'
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A

Reference: ASCII file export format

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 114).

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 FSMR3;

Instrument model

Version;5.00;

Firmware version

Date;01.0ct 2006;

Date of data set storage

Mode;PULSE;

Application

Center Freq;55000;Hz

Center frequency

Freq Offset;0;Hz

Frequency offset

Meas BW;10000000,Hz

Measurement Bandwidth

Filter Type;GAUS;

Measurement filter type can be Gaussian (GAUS) or flat
(FLAT)

Ref Level;-30;dBm

Reference level

Level Offset;0;dB

Level offset

Rf Att;20;dB Input attenuation
El Att;2.0;dB Electrical attenuation
SWT;0.005;s Sweep time (measurement time)

Sweep Count;20;

Number of sweeps set

Preamplifier;OFF

Preamplifier status

Top Pos.;CENT;

Top (100%) level position can be Edge (EDGE) or Center
(CENT)

Top Alg.;MEDI

Top level measurement algorithm can be Median (MEDI) or
Mean (MEAN)

Ripple Portion;50;%

Portion of pulse top where ripple is measured
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Reference: ASCII file export format

File contents

Description

High Level;90;%V

High (distal) threshold level

Mid Level;50;%V

Mid (mesial) threshold level

Low Level;10;%V

Low (proximal) threshold level

Boundary;3;%V

The (top +/-) boundary level

Point Ref,CENT;

Measurement point reference can be Rise (RISE), Center
(CENT) or Fall (FALL)

Point Offset;0;s

Measurement point offset

Range Ref;CENT;

Measurement range reference can be Center (CENT) or Edge
(EDGE)

Range Length;75;%

Measurement range length (only valid for “Range Ref:;CENT”")

Range Offset Rise;0;s

Measurement range offset from rising edge (only valid for
“Range Ref:;;EDGE”)

Range Offset Fall;0;s

Measurement range offset from falling edge (only valid for
“Range Ref:;;EDGE”")

Data section

Values; 1001;

Number of rows of measured values in the table

ID:;Pulse No.:;Rise Time:;...

Pulse parameter names

Unit;;s;... Unit of pulse parameters

1;1;10.0e-9;... Measured values: <ID>, <Pulse No.>, <Param 1>, ... , <Param
2:2:10.1€-9;... N>

1;3;9.9e-9;...

gy
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B Effects of large gauss filters

As an alternative to the nearly rectangular "flat" measurement filters, the R&S FSMR3
also provides Gaussian filters. Gaussian filters have an optimized settling behavior,
which avoids overshoot distortions in time domain data.

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

Gaussian filters with large -3dB bandwidths (<10 MHz)

(HIT)| &

0 dBj

The equalized IF filler amplitude
response, Limits the available
maximum bandwidth.

— 3 dB
™ deal Gaussian

filter shape for a

i VT larger -3 dB BW
-7 ."I / ' T
f '- \ The actual filter shape
f \ | fora larger -3 dB BW.
|I r.'r [ filter L . I| ldeal Gaussian shape
| " e 10 M | | Ill'rf | only at the top
Wt M . leal Gaussian Ehaps . Mol
Ahout \ |
I e 100 dE e | g U Y-
| i | | | | | | I | Frequency
| ] [ I I | | | I | [MHz]
=40 =4 =30 =20 =10 0 +10 +20 +30 +40 +50

Table B-1: Gauss filters with large -3 dB bandwidths

-3dB BW Max. freq. with | Attenuation at max. freq. Attenuation at 1/Q range edge (140
Gaussian shape MHz)

40 MHz +/-24 MHz 4dB >60dB

28 MHz +/-22 MHz 7 dB >65dB

18 MHz +/-28 MHz 29 dB >100 dB

10 MHz +/-25 MHz 75dB > 100 dB
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C 1/Q data file format (ig-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. Files in . tar
format can be unpacked using standard archive tools (see http://en.wikipedia.org/wiki/
Comparison_of file_archivers) available for most operating systems. The advantage
of . tar files is that the archived files inside the . tar file are not changed (not com-
pressed) and thus it is possible to read the I/Q data directly within the archive without
the need to unpack (untar) the . tar file first.

Sample ig-tar files

aQ)

Some sample ig-tar files are provided in the C:\R _S\INSTR\USER/Demo/ direc-
tory on the R&S FSMR3.

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

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

aQ)

Contained files

An ig-tar file must contain the following files:

e 1/Q parameter XML file, e.g. xyz.xml
Contains meta information about the I/Q data (e.g. sample rate). The filename can
be defined freely, but there must be only one single I/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:

® 1/Q preview XSLT file, e.g. open IqTar 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_lqgTar_xml_file_in_web_browser.xslt.

e |/Q parameter XML file specification............uuuuceeeiiiiiiii e 339
o 1/Q data binary fille........ueeeeeeeeeeeee e 343
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I/Q parameter XML file specification

C.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"?>
<RS_IQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemalocation="RsIgTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<Name>R&S FSMR3</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>

C.1.1 Minimum data elements

The following data elements are the minimum required for a valid ig-tar file. They
are always provided by an ig-tar file export from a Rohde & Schwarz product. If not
specified otherwise, it must be available in all ig-tar files used to import data to a
Rohde & Schwarz product.
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I/Q parameter XML file specification

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 application 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).

<Samples>

integer

Contains the number of samples of the 1/Q data. For multi-chan-

nel signals all channels 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

®  Areal number represented as a single real value

See also <Format> element.

<Clock>

double

Contains the clock frequency in Hz, i.e. the sample rate of the 1/Q
data. A signal generator typically outputs the 1/Q data at a rate
that equals the clock frequency. If the I/Q data was captured with
a signal analyzer, the signal analyzer used the clock frequency as
the sample rate. The attribute unit must be set to "Hz".

<Format>

complex | real | polar

Specifies how the binary data is saved in the I/Q data binary file
(see <DataFilename> element). Every sample must be in the
same format. The format can be one of the following:
® complex: Complex number in cartesian format, i.e. | and Q
values interleaved. | and Q are unitless
real: Real number (unitless)
polar: Complex number in polar format, i.e. magnitude
(unitless) and phase (rad) values interleaved. Requires
DataType = float32 or float64

<DataType>

int8 | int16 | int32 | float32 |
float64

Specifies the binary format used for samples in the 1/Q data
binary file (see <DataFilename> element and Chapter C.2, "l/Q
data binary file", on page 343). The following data types are
allowed:

® int8: 8 bit signed integer data

intl6: 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 I/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 1 V is assumed.
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R&SPFSMR3-K6 1/Q data file format (ig-tar)

I/Q parameter XML file specification

Element Possible Values Description

<NumberOfChannels> integer Optional: specifies the number of channels, e.g. of a MIMO sig-
nal, contained in the 1/Q data binary file. For multi-channels, the
I/Q samples of the channels are expected to be interleaved within
the 1/Q data file (see Chapter C.2, "I/Q data binary file",
on page 343). If the <NumberOfChannels> element is not
defined, one channel is assumed.

<DataFilename> Contains the filename of the I/Q data binary file that is part of the
ig-tar file.
It is recommended that the filename uses the following conven-
tion:
<xyz>.<Format>.<Channels>ch.<Type>
®  <xyz> = a valid Windows file name
® <Format> = complex, polar or real (see Format element)
®  <Channels> = Number of channels (see

NumberOfChannels element)
® <Type> = float32, float64, int8, int16, int32 or int64 (see
DataType element)

Examples:
®  xyz.complex.1ch.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 i g-tar specification. This element can
be used to store additional information, e.g. the hardware configu-
ration. User data must be valid XML content.

<PreviewData> xml Optional: contains further XML elements that provide a preview of
the 1/Q data. The preview data is determined by the routine that
saves an ig-tar file (e.g. R&S FSMR3). For the definition of this
element refer to the RsTgTar.xsd schema. Note that the pre-
view can be only displayed by current web browsers that have
JavaScript enabled and if the XSLT stylesheet
open IgTar xml file in web browser.xslt is available.

C.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.

File Edit View Actions Tools

M. 9

28

New  Open Favarites Add Delete Encrypt CheckOut
JFoIders =2 j‘ | g-
MName Type Modified Size  Ratio Packed Path
|| iFile.complex1ch.float32 FLOAT32 File 19.02.201517:24 10408  00% 10.752
| maxxml XML Document 19.02.201517:24 38541 00% 38912
_;'J] open_lqTar_xml_file_in_web_browser.xslt HSLT Styleshest 19.02.201517:24 121956 0% 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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R&S®FSMR3-K6 I/Q data file format (ig-tar)

I/Q parameter XML file specification

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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R&SPFSMR3-K6 1/Q data file format (ig-tar)

I/Q data binary file

<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

C.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 1/Q data, all data is interleaved, i.e. complex values are inter-
leaved pairs of | and Q values and multi-channel signals contain interleaved (complex)
samples for channel 0, channel 1, channel 2 etc. If the <NumberOfChannels> ele-
ment is not defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[o1, // Real sample 0
I[11, // Real sample 1
I[21, // Real sample 2
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R&SPFSMR3-K6 1/Q data file format (ig-tar)

I/Q data binary file

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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R&SPFSMR3-K6 1/Q data file format (ig-tar)

I/Q data binary file

<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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List of Commands (Pulse)

[SENSe:][WINDow<n>:IDETector<t>[:FUNCHON].........cooiieiiiiiieiieeie ettt 247
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHONJ:AUTO.......cc.eiiiiiiieiiiiiieree et 247
[SENSE:JADJUSELEVEL ... et e e e et e e e e e e et e e e esaee e eseeeesaneeas 143
[SENSE:IBANDWIAth:DEMOU. ......c.eiiiiiiitiiiiie ettt ettt ettt e e bt e e seeeeseeesteeeseeanneesnnaeneeenns 153
[SENSe:IBANDWIAth:DEMOG: TYPE.........oiiiiiitieeiie ettt ettt ettt et e e se e enseeeseeanaeenes 153
[SENSE:IBWIDLh:DEMOU. ......couiiiiieiiiietie ittt ettt eae e et et e bt e e he e e bt e eabe e beeanbeesneeebeeanne 153
[SENSE:IBWIDth:DEMOG:TYPE..... ..ottt ettt ettt et et e st e ete e st e e seesneaenseeenseeseeaneeenns 153
[SENSE:IDEMOA:FMVFITYPE.... ... ittt ettt ettt ettt e et e et e e te et e e beesseeenseeenseeseesneaens 154
[SENSE: IDETECHHY STEIESIS. .. cciiuiiieeiieie ettt ettt e et e e et e e e st e e e e aae e e e enbeeeeasbeeeesreeesannas 157
[SENSEIDETECELIMIL.......eiieiiiie ettt ettt ettt ete e et eeaeeeseeese e e beeeneeeeseeenseeeseeenseesnneeneeanns 156
[SENSE:IDETECELIMItICOUNEL.......ooiiieitieeiie ettt ettt ettt est e e beesate e s e et e e beeenseesseesnnaenees 156
[SENSE:IDETECERANGE. ... ..eeeeieieeeceeee ettt e e e e e e et e e e st e e e eaae e e e esaeeesasaeeeesaeeesnsseeesaseeas 157
[SENSe:IDETECERANGELENGN. ......eiiiiiiiieiee ettt st e e eneeebeeenee e 157
[SENSE:IDETECERANGEISTARL. ...ttt ettt ettt ettt ettt e et e e st e e steesaaeesaeenteessaeanseesseeensaeeneas 157
[SENSE:IDETECHREFEIENCE. .....ccceiiieeeeee ettt ettt e e e et e e e et e e et e e etaeeesaseeessnneeeannes 158
[SENSE:IDETECETHRESNONA. ...ttt ettt e et et e e ste et e et e e sneeenseeeneeeseeeneeas 158
[SENSE: JFREQUENCY:CENTET. ...ttt ettt ekttt et beeaeee e 142
[SENSe:JFREQUENCY:CENTEISTEP......oiiiiiiiiieitie et ettt ettt e sb et e e s 142
[SENSe:JFREQUENCY:CENTENSTEP:AUTO.......iiiiiiiii ettt ettt et sne e ee e eenaeeaneeeas 142
[SENSE: JFREQUENCY:OFFSEL......ciiiiiieiiiiiei ettt ettt 143
[SENSe:]PULSe:<ParameterGroup>:<Parameter>:COUNL?...........cc.cccoiiiiiiiii et 268
[SENSe:]PULSe:<Parametertype>:<Parameter>:LIMit?...........cccooiiiiiiiii e 319
[SENSEIPULSEICOUNL?......cooiiiiiietie ettt ettt ettt ettt e st e et e st e e beeesteesbeeesseeseeeateenseeenseesneesnsaennees 266
[SENSe:]PULSe:EMODel:FBPTime:AVERage?.. ...308
[SENSe:]PULSe:EMODEI:FBPTIME:ICOUNL?.....cuiiiiiiiieeie ettt 266
[SENSe:]PULSE:EMODEI:FBPTIMELIMIt?.......ccuiiiiieitieiie ettt nea s 319
[SENSe:]PULSe:EMODEl:FBPTIME:MAXIMUM ...ttt ettt e et e et e s eaae e e s eaneeeannes 308
[SENSe:]PULSe:EMODEel:FBPTIME:MINIMUM?......oiiiiiiiiiiie ettt e e e s 308
[SENSe:]PULSe:EMODEel:FBPTIME:SDEVIAtON?.......ciiiiiiiiaiieiee ettt 308
[SENSE:JPULSEEMODEIFBPTIME?.....oeiieitiie ettt et st e e s e e et a e e st e e e saseeesasaeeeannnaeeaes 307
[SENSe:]PULSe:EMODEI:FHPLEVELAVERAGE?.......coiiiiieiieiie ettt 308
[SENSe:]PULSEe:EMODEI:FHPLEVEICOUNL?.......ooiiieiieeetie ettt e e 266
[SENSe:]PULSE:EMODELFHPLEVELLIMI?.....ccciiiee et et e e e eraea e 319
[SENSe:]PULSe:EMODEel:FHPLEVEIMAXIMUM?......iiiiiiitiiiii ettt 308
[SENSe:]PULSe:EMODel:FHPLevel:MINimum?..... ...308
[SENSe:]PULSe:EMODEl:FHPLEVEI:SDEVIAtON?......ccciiiieeeiee ettt ettt 308
[SENSE:JPULSEEMODEIFHPLEVEI?.......ciiiiieeiie ettt ettt e eneeebeeenee e 308
[SENSe:]PULSe:EMODEL:FHPTIMEIAVERAGE?.... ..ot 309
[SENSe:]PULSe:EMODEL:FHPTIMEICOUNL?.....coiiie ettt ettt e e e aa e e eaeea s 266
[SENSe:]PULSe:EMODEL:FHPTIMEILIMIE?....cciiiiiieie ettt 319
[SENSe:]PULSe:EMODel:FHPTIMEIMAXIMUM?......iiiiiiiiiiiiiie ettt 309
[SENSe:]PULSe:EMODel:FHPTime:MINimum?...... ...309
[SENSe:]PULSe:EMODEel:FHPTIME:SDEVIAtION?......cciiiiiiiiiiece et 309
[SENSE:]JPULSEEMODEIFHPTIME?......iiiiiieitieeie ettt ettt ettt et eesaeenaeeaeesnneenns 309
[SENSe:]PULSe:EMODEL:FLPLEVELAVERAQJE?. ... ..iiiieiiie ettt ettt 310
[SENSe:]PULSe:EMODEI:FLPLEVEI:COUNL?. .. ..ottt 266
[SENSe:]PULSE:EMODEI:FLPLEVELLIMIt?.......ccvieiiiieitie ettt 319
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[SENSe:]PULSe:EMODEl:FLPLEVEL:MAXIMUM?......uviiiiiiii ettt ettt et e et e e e e e e e e e ennes 310

[SENSe:]PULSe:EMODEel:FLPLEVELI:MINIMUM?......oiiiiiiiiiieeie ettt as 310
[SENSe:]PULSe:EMODEL:FLPLEVEL:SDEVIAtONT?.......coiiiiitiiiiieiee ettt 310
[SENSE:JPULSEEMODEIFLPLEVEI?.......coeeeeeeeeeee ettt e e et e e enae e e snnae e e 309
[SENSe:]PULSe:EMODEL:FLPTIMEIAVERAQGE?..... ..ottt 310
[SENSe:]PULSe:EMODEI:FLPTIMEICOUNL?.......oiiiiiiieectie ettt snea s 266
[SENSe:]PULSE:EMODELFLPTIMEILIMIt?......ooiiiiiiiiieiet et 319
[SENSe:]PULSe:EMODEl:FLPTIMEIMAXIMUM?.....iiiiiieitii ettt ettt eeaee e 310
[SENSe:]PULSe:EMODel:FLPTIME:MINIMUM?......oiiiiiiiiiiiiieie e 310
[SENSe:]PULSe:EMODEl:FLPTIME:SDEVIAtION?.......ociiiiie ettt 310
[SENSE:JPULSEEMODEIFLPTIME?. ...ttt ettt ettt ettt e et e e e e eaeeeseeenseesaeesneaenns 310
[SENSe:]PULSe:EMODEL:FMPLEVEIIAVERAGE?.......coitiiiiiiiiiiie ettt 31
[SENSe:]PULSe:EMODel:FMPLevel:COUNt?..... .
[SENSe:]PULSEe:EMODEI:FMPLEVEILIMIt?.......oiiiiiiiieiii ettt
[SENSe:]PULSe:EMODel:FMPLEVEI:MAXIMUM?.......oiiiiiiiiiiieiee ettt 31
[SENSe:]PULSe:EMODEl:FMPLEVELMINIMUM?.....couiiiiiiiie et e eaee e e eaa e e enaeeeenes 31
[SENSe:]PULSe:EMODEel:FMPLEVEI:SDEVIGtION?.......coiiiiiiiiiiiiie ettt 311
[SENSE:JPULSEEMODEIFMPLEVEI?.......ccoiietieeiie ettt ettt ettt et et essee e e enseeseesneaens 311
[SENSe:]PULSe:EMODEl:FMPTIMEIAVERAGE?.......oiitiiiiiiiiie ettt 312
[SENSe:]PULSe:EMODel:FMPTime:COUNt?... .
[SENSe:]PULSE:EMODELI:FMPTIMEILIMIt?......cviiitieiiiecie ettt e e nee s
[SENSe:]PULSe:EMODEl:FMPTIME:MAXIMUM?.....oiiiiiiie ettt ettt e e aeenneas 312
[SENSe:]PULSe:EMODEl:FMPTIMEMINIMUM ...ttt enee e 312
[SENSe:]PULSe:EMODEel:FMPTIME:SDEVIAtION?......ccuiiiiiiiieiii et 312
[SENSE:IPULSEEMODELFMPTIME?.....coiiiiie ettt et e et et e e et e e e e e e et e e e entaeeesnneeesenneeeannes 31
[SENSe:]PULSe:EMODEI:FTPLEVEIAVERAGE?. ...ttt ettt ettt n 312
[SENSe:]PULSe:EMODel:FTPLevel:COUNt?..

[SENSe:IPULSE:EMODEIFTPLEVEILIMIt?.....ccocviieeeiieeee et et e e e e e e 319
[SENSe:]PULSe:EMODEl:FTPLEVEIMAXIMUM?......oiitiiiiiiiie ettt 312
[SENSe:]PULSe:EMODel:FTPLEVEMINIMUM?. ..ottt 312
[SENSe:]PULSe:EMODEl:FTPLEVEI:SDEVIAtION?.....cccuiiieeieie ettt 312
[SENSE:JPULSEEMODEIFTPLEVEI?. .....oiiiiiiii ettt ettt e e e ene e e e 312
[SENSe:]PULSe:EMODEL:FTPTIMEIAVERAGE?......cciiiiiieiieeiieie ettt 313
[SENSe:]PULSe:EMODEL:FTPTIMEICOUNL?.....ciiiiiiiiee ettt e e e e s aae e e anaeeas 266
[SENSe:]PULSe:EMODEL:FTPTIMEILIMIE?. ...ttt 319
[SENSe:]PULSe:EMODEl:FTPTIMEIMAXIMUM?.....oiiiiiiiiiiieee ettt 313
[SENSe:]PULSe:EMODEl:FTPTIME:MINIMUM?.......oiiiiiiiieeiiie e e a e 313
[SENSe:]PULSe:EMODel:FTPTime:SDEViation?... .
[SENSE:]PULSEEMODEIFTPTIME?......iiiiieiiieeiie ettt ettt ettt et ea e e be e sseeeseeeseeaseesnseeseesnnaennees 313
[SENSe:]PULSe:EMODEl:RBPTIME:AVERAGE?. ... .oiiiiiiiiieiie ittt 314
[SENSe:]PULSe:EMODEI:RBPTIME:COUNL?. ...ttt nnee e 266
[SENSe:]PULSe:EMODEI:RBPTIMEILIMIt?......ccciiiieiiiieeeiie ettt sttt snae s 319
[SENSe:]PULSe:EMODEL:RBPTIMEIMAXIMUM?...ccciiiiiiiiie et ettt e ettt eare e e sseeeesnseeeeasaaeenns 314
[SENSe:]PULSe:EMODel:RBPTIME:MINIMUM?.......oiiiiiiiiiii ettt 314
[SENSe:]PULSe:EMODel:RBPTime:SDEViation?...

[SENSE:IPULSEEMODEIRBPTIME?......uiiieiiiie ettt ettt e et e et e e et e e e et e e e eessreeesnneeeas 313
[SENSe:]PULSe:EMODEI:RHPLEVEIIAVERAGE?.......ooiiiiiiieiie ettt 314
[SENSe:]PULSe:EMODEI:RHPLEVEI:COUNL?.......ooiiiiieieiieeciee ettt ettt et sree e ebeeenee e 266
[SENSe:]PULSE:EMODEL:RHPLEVELLIMIE?......ooiiieieeeee ettt et 319
[SENSe:]PULSe:EMODEel:RHPLEVEI:MAXIMUM?.......oiiiiiiiiiiieeie ettt 314
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[SENSe:]PULSe:EMODEl:RHPLEVELMINIMUM? ...ttt ee e e e e erae e 314
[SENSe:]PULSe:EMODel:RHPLevel:SDEViation?..

[SENSE:]JPULSEEMODEIRHPLEVEI?.......ccoiiietie ettt ettt et ssee e e enseeseeaneaeas 314
[SENSe:]PULSe:EMODEl:RHPTIMEIAVERAGE?.......coitiiiiiieiie ittt 315
[SENSe:]PULSe:EMODEl:RHPTIMEICOUNL?.... oottt 266
[SENSe:]PULSE:EMODEL:RHPTIMEILIMIt?......ccviiitiiiiieiie ettt ere s s 320
[SENSe:]PULSe:EMODEel:RHPTIME:MAXIMUM?.....ooiiiiiiieetie ettt a e enaeas 315
[SENSe:]PULSe:EMODel:RHPTIMEMINIMUM?......ouiiiiiiiii ittt 315
[SENSe:]PULSe:EMODel:RHPTIME:SDEVIAtION?......ccctiiiiiiiiiiei et 315
[SENSE:IPULSE:EMODELRHPTIME?. ..ottt ettt e et e e et e e et eeeeneeesensaeeannes 315
[SENSe:]PULSe:EMODEI:RLPLEVEIAVERAQGE?. .......eiiiieiiieiie ettt 316
[SENSe:]PULSEe:EMODEI:RLPLEVELCOUNL?. ...ttt et eaaeebeesnee s 266
[SENSe:]PULSe:EMODel:RLPLevel:LIMit?...... ...320
[SENSe:]PULSe:EMODEI:RLPLEVELIMAXIMUM?. ...ttt ettt ettt eene e e ean 316
[SENSe:]PULSe:EMODEI:RLPLEVELMINIMUM?........oiiiieiiiieiieeie ettt ettt ereesnea s 316
[SENSe:]PULSe:EMODEI:RLPLEVEI:SDEVIAtION?........viiiiiiiie ettt 316
[SENSE:JPULSEEMODEIRLPLEVEI?. ..ottt ettt et bee s 315
[SENSe:]PULSe:EMODEL:RLPTIMEAVERAGE?. ......eiiiiiiieii ittt 316
[SENSe:]PULSe:EMODELRLPTIMEICOUNL?......ooiiiiiieecee ettt e et e e e e e eaaeeeannes 266
[SENSe:]PULSe:EMODel:RLPTime:LIMit?..........

[SENSe:]PULSe:EMODel:RLPTIME:MAXIMUM ...ttt 316
[SENSe:]PULSe:EMODEL:RLPTIME:MINIMUM?.....oiiiiiiieeiee ettt e e s e e aaea e 316
[SENSe:]PULSe:EMODEl:RLPTIME:SDEVIAtONT?........ciiiieiiiieiieeie ettt 316
[SENSE:]JPULSEEMODEIRLPTIME?.....ciiiiiiieeiie ettt ettt ettt e ete e s e sbeessaeenaeenseesaeaneeens 316
[SENSe:]PULSe:EMODEI:RMPLEVELAVERAQJE?.......coiiieitii ittt ettt 317
[SENSe:]PULSe:EMODEI:RMPLEVEI:COUNL?. ...ttt ettt 266
[SENSe:]PULSe:EMODel:RMPLevel:LIMit?............ ...320
[SENSe:]PULSe:EMODEl:RMPLEVEL:MAXIMUM?......uviiiiiiiieiiie ettt e e et e et e e snae e e eaae e e snneaeenes 317
[SENSe:]PULSe:EMODEel:RMPLEVEI:MINIMUM?......coiiiiiiiiii ittt 317
[SENSe:]PULSe:EMODEel:RMPLEVEI:SDEVIAtION?.......ciiiiiiiiiieiiie et 317
[SENSE:JPULSE:EMODEIRMPLEVEI?. ...ttt e e ate e e eaae e e enaeaeeesaeaeenes 317
[SENSe:]PULSe:EMODEI:RMPTIMEIAVERAQGE?.......oiiiieiiiiiie ettt 318
[SENSe:]PULSe:EMODEI:RMPTIMEICOUNL?.......oiiiiiiieectieeie ettt e e enseereesnea e 266
[SENSe:]PULSe:EMODEL:RMPTIMEILIMIt?......oiiiiiiiiiieiie et 320
[SENSe:]PULSe:EMODEel:RMPTIMEIMAXIMUM? ..ottt ettt ettt ettt e ee e s e ebeesnea e 318
[SENSe:]PULSe:EMODel:RMPTIME:MINIMUM?......ooiiiiiiiiiei et 318
[SENSe:]PULSe:EMODEel:RMPTIME:SDEVIAtIoN?.......ccoiiieiieeiiee et 318
[SENSe:]PULSe:EMODel:RMPTIime?..........ccccuee..
[SENSe:]PULSe:EMODEL:RTPLEVELAVERAGE?......ccviiiiiiiieeiiee et 318
[SENSe:]PULSe:EMODEL:RTPLEVEICOUNL?.... ..ottt et e e et e e ene e e e enneeas 266
[SENSe:]PULSEe:EMODEL:RTPLEVEILIMIE?.......eiiiiiiie et 320
[SENSe:]PULSe:EMODEel:RTPLEVELMAXIMUM?.....oiiiiiiiii ittt 318
[SENSe:]PULSe:EMODEl:RTPLEVEIMINIMUM?.......iiiiiiiiic ettt et e et e e e aneeeennes 318
[SENSe:]PULSe:EMODEel:RTPLEVEL:SDEVIAtION?.......uiiiiiiiiii it 318
[SENSe:]PULSe:EMODel:RTPLevel?...............

[SENSe:]PULSe:EMODEL:RTPTIMEIAVERAGE?. ...ttt ettt 319
[SENSe:]PULSe:EMODEL:RTPTIMEICOUNL?......ootiiiiie ittt ettt ettt e ee e e enree e s 266
[SENSe:]PULSe:EMODELRTPTIMEILIMIE?....c.viiiiieieieeie ettt ebe e enes 320
[SENSe:]PULSe:EMODEl:RTPTIMEIMAXIMUM?.....coitiiiiiiiie ettt e e e e eaaee e e eaa e e e esaeeeenes 319
[SENSe:]PULSe:EMODEel:RTPTIMEIMINIMUM?. ...ttt 319
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[SENSe:]PULSe:EMODEl:RTPTIME:SDEVIAtION?.....ccciiiieiieie et 319
[SENSe:]PULSe:EMODEel:RTPTIME?.......ccceeuenee

[SENSe:]PULSe:FREQUENCY:CRATEIAVERAGE?.....couiiiiiiiiii ittt 297
[SENSe:]PULSe:FREQUENCY:CRATEICOUNL? ...ttt 266
[SENSe:]PULSe:FREQUENCY:CRATELIMIt?. ... .ottt 320
[SENSe:]PULSe:FREQUENCY:CRATEIMAXIMUM ...ttt 297
[SENSe:]PULSe:FREQUEeNCY:CRATEIMINIMUM?. ...ttt 297
[SENSe:]PULSe:FREQUENCY:CRATEISDEVItION?......cuiiiiiiiiieieiiee et 297
[SENSEe:JPULSE:FREQUENCY:ICRATE?. ...ttt ettt ettt e st e st e nteeneeneeaneeneeenes 296
[SENSe:]PULSe:FREQuency:DEVIation:AVERAGE?..........ccoiiiiiiiiieieieee e 297
[SENSe:]PULSe:FREQuUency:DEVIation:COUNL?........cc.iiiiiiiiiieiieeieste et 266
[SENSe:]PULSe:FREQuUeNCY:DEVIation:LIMIt?.........ooiiiiiiieiii e 320
[SENSe:]PULSe:FREQuency:DEViation:MAXimum?....
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?........c.cooiiiiii e 298
[SENSe:]PULSe:FREQuency:DEViation:SDEVIatioN?...........cooviiiiiiiiiiiiiieeeeee e 298
[SENSe:]PULSe:FREQUENCY:DEVIGONT?........ooiiiiiiiiiiie ittt 297
[SENSe:]PULSe:FREQuenCy:PERROIAVERAQGE?. ... ..ooiiiiii i 298
[SENSe:]PULSe:FREQUeNCY:PERROICOUNI?. ..ottt 266
[SENSe:]PULSe:FREQUENCY:PERROILIMIt?......ooiiiiiiiiiit et 320
[SENSe:]PULSe:FREQuency:PERRor:MAXimum?....
[SENSe:]PULSe:FREQuency:PERROFMINIMUM?.......iiiiiiiiiiieiie et 298
[SENSe:]PULSe:FREQuUeNCY:PERROISDEVIAtON?........coiiiiiiiiit ittt 298
[SENSe:]JPULSE:FREQUENCY:IPERROI? ... ..ottt sttt 298
[SENSe:]PULSe:FREQUENCY:POINEAVERGGE?.......oiiiiiiiiiie et 299
[SENSe:]PULSe:FREQUENCY:POINECOUNL? ... oottt 266
[SENSe:]PULSe:FREQUENCY:POINELIMIt?. ...ttt 320
[SENSe:]PULSe:FREQuency:POINt:MAXimum?.... ...299
[SENSe:]PULSe:FREQUENCY:POINEMINIMUM?.....oiiiiiiiiiiei et 299
[SENSe:]PULSe:FREQUEeNCY:POINt:SDEVIAtION?.......oouiiiiiiiieieiee et 299
[SENSe:]JPULSE:FREQUENCY:IPOINL?.....oeiieieiteeesie ettt ettt e e e e e neeenes 299
[SENSe:]PULSe:FREQuency:PPFRequenCy:AVERAGE?..........ccoociiiiiieiieee et 300
[SENSe:]PULSe:FREQuency:PPFRequency:COUNL? ... 266
[SENSe:]PULSe:FREQuency:PPFReqUENCY:LIMIt?......ccc.iiiiiiiiieiie i 320
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?........oiiiiiiiiiiiieiie ettt 300
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?...........cooiiiiiiiiiiiiiie e 300
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIAtion?..........cooiiiiiiiiieiiieie et 300
[SENSe:]PULSe:FREQUENCY:PPFREGUENCY?. ...ttt ettt ettt 299
[SENSe:]PULSe:FREQuency:RERRor:AVERage?.

[SENSe:]PULSe:FREQUeNCY:RERROICOUNL?.......oiiiiiiiiiie ittt 266
[SENSe:]PULSe:FREQUENCY:RERROFLIMIE?. ..ottt e 320
[SENSe:]PULSe:FREQuUency:RERROIMAXIMUM?.......oiuiiiiiiiiiieie ettt 300
[SENSe:]PULSe:FREQuency:RERROFMINIMUM?.....cc.uiiiiiiiiiiiiieiie et 301
[SENSe:]PULSe:FREQuency:RERROMSDEVIAtION?......cc.uiiiiiiii i 301
[SENSe:]JPULSE:FREQUENCY:IRERROI?.......oiiiiiiiitieiieiteee sttt 300
[SENSe:]PULSe:ID?...........

[SENSE:JPULSEINUMBEI?.......ctiieeitieeeieie ettt e ettt ettt et e e et e e e e b e e e et e e e e eabeeessteeeenaeeeeassaeeeanseeesanseeesnsaeens 268
[SENSe:]PULSEe:PHASEDEVIatioN:AVERAQJE?. ... ccueiiiiiiiieieieiieii ettt see et ene s 302
[SENSe:]PULSe:PHASE:DEVIAtion:COUNL?.......ooiiiiiieeieeieeie ettt 267
[SENSe:IPULSE:PHASE:DEVIAtioN:LIMIt?.......cciiiiiie ettt 320
[SENSe:]PULSe:PHASE:DEVIation:MAXIMUM?........oiiiiiiiieiiieieiei ettt 302
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[SENSe:]PULSe:PHASE:DEVIation:MINIMUM?.....ccoiuiiiiiiie ettt ane e e e e nnes 302
[SENSe:]PULSe:PHASE:DEViation:SDEVIAtON?........coiiiiiiiiie ettt ettt enee e 302
[SENSE:]PULSE:IPHASEDEVIGtONT. ....cviiiiieieie ettt ettt et aa et e easeesaeenseesseesnnaenns 302
[SENSe:]PULSe:PHASE:PERROIMAVERAGE?.... .ottt ettt 303
[SENSe:]PULSE:PHASE:PERROICOUNL?. ... ..ottt ettt saeeeneaeneas 267
[SENSe:]JPULSE:PHASE:PERROILIMIE?.......oiiitieiieeceie ettt ettt ense s e anna s 320
[SENSe:]PULSe:PHASE:PERROIMAXIMUM? ...ttt ettt e e et e e etae e e enre e e enseaeennee s 303
[SENSe:]PULSe:PHASE:PERROIMINIMUM?. ...ttt ettt e e ebe e 303
[SENSe:]PULSe:PHASE:PERROISDEVIAtIONT. ...ttt 303
[SENSE:JPULSEIPHASEIPERROI?.......eiiiiiiie ettt ettt ettt e et e et e e s e e e e e e e sbaaeeanbaeeanreeeannnes 302
[SENSe:]PULSE:PHASE:POINEAVERAQGE?. ... ittt ettt ettt et et e s e sbeaeneeean 303
[SENSe:]JPULSE:PHASE:POINECOUNL?. ...ttt e e e ene s 267
[SENSe:]PULSe:PHASe:POINt:LIMIt?.......

[SENSe:]PULSE:PHASE:POINEMAXIMUM?. ...ttt ettt ettt et e et e e e e sbeeeneeeeneeenreeaneeas 303
[SENSe:]PULSE:PHASE:POINEMINIMUM?. .....oiiiiiiiiiieeeiie ettt e s e sseeennaennes 304
[SENSe:]PULSE:PHASE:POINL:SDEVIAtION?.....cciiiieeciee ettt et erae e e e e enneeas 304
[SENSE:JPULSEIPHASEIPOINL?. ...ttt ettt b e ettt e et e et e nn e e eaeeenneeaneas 303
[SENSe:]PULSe:PHASE:PPPHASE:AVERAGE?.....c..eiiiiiiii et 304
[SENSe:IPULSE:PHASE:PPPHASE:COUNL? ..ottt enre e e 267
[SENSe:]PULSe:PHASe:PPPHase:LIMit?...........
[SENSe:]PULSe:PHASE:PPPHaSE:MAXIMUM Y.ttt 304
[SENSe:IPULSe:PHASE:PPPHASE:MINIMUM?.....ooiiiiieiiie ettt enr e e e e e e ennaaeenns 304
[SENSe:]PULSe:PHASE:PPPHaSe:SDEVIAtIONT?........ooiiiiiiaiii ittt ettt 304
[SENSE:]JPULSEIPHASEIPPPHASE?. ...ttt ettt 304
[SENSe:]PULSe:PHASE:RERROINAVERAQGE?. ...ttt ettt 305
[SENSe:]PULSe:PHASE:RERROICOUNLE?. ...ttt ettt ene e 267
[SENSe:]PULSe:PHASe:RERRor:LIMit?.......... ...320
[SENSe:]PULSe:PHASE:RERRONIMAXIMUM?.....oiiiiiiiieeieee ettt ettt a e e ntee e enae e e snaeeeennnaeanns 305
[SENSe:]PULSe:PHASE:RERROIIMINIMUM?.....ooiiiiiiiiiiit ettt 305
[SENSe:]PULSe:PHASE:RERRONSDEVIAtONT?.......iiiiiiiiiiiieetee ettt 305
[SENSE:JPULSE:IPHASEIRERROI? ...ttt ettt ettt ettt e e e e et e e e nte e e saaeeesnseaeeasaeeeenes 305
[SENSe:]PULSe:POWer:ADROOP:DBIAVERAQGE?. ... .ciiiiaiieaiieitie ettt 272
[SENSe:]PULSe:POWer:ADROOP:DBICOUNI?.....c..iiiiiiiit ittt 267
[SENSe:]PULSe:POWer:ADROOP:DB:LIMIt?........eiiiieiieciie ettt e s 320
[SENSe:]PULSe:POWer:ADROOP:DB:MAXIMUM?.....uiiiiiieiie ettt e e e e e 272
[SENSe:]PULSe:POWer:ADROOP:DB:MINIMUM?......oiiiiiiiiiiieiie ittt 272
[SENSe:]PULSe:POWer:ADROOP:DB:SDEVIAtION?........cviiiiiiieceiie e 272
[SENSe:]PULSe:POWer:ADRoop:DB~....................
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:AVERAGE?..........oiiiiiiiiiiiiiiesie et 273
[SENSe:]PULSe:POWer:ADROOP[:PERCEN:COUNL?........viiiiiie ettt 267
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:LIMIt?........oiiiiiieiii e 320
[SENSe:]PULSe:POWer:ADRooOpP[:PERCeNt]:MAXIMUM?......ccuiiiiiiiiiiiii et 273
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt]:MINIMUM?.......ooiiiiiieiiiiie ettt 273
[SENSe:]PULSe:POWer:ADRoop[:PERCeNt]:SDEVIatioN?.........ccoiiiiiiiiiiiiee et 273
[SENSe:]PULSe:POWer:ADRoop[:PERCent]?.

[SENSe:IPULSE:POWENAMPLIECOUNL?. ..ottt e et e e et e e e e s rae e e e reeeannnes 267
[SENSe:]PULSe:POWErAMPLIQICOUNL?..... .ottt ettt ettt e e e eeneaeneas 267
[SENSe:]PULSe:POWer:AMPLItUAEIAVERAGE?.......c.uiiiiiiiieeiie et 274
[SENSe:IPULSe:POWer: AMPLItUAEICOUNL?......c.eiiie ettt e etae e enaeeeennee s 267
[SENSe:]PULSe:POWer:AMPLItUdE::AVERAQGE?. ... .oiiiieiie ettt 274
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[SENSe:]PULSe:POWer: AMPLItUAE: LLIMIt?........eieieie e 320

[SENSe:]PULSe:POWer:AMPLItUdE: lIMAXIMUM ...ttt 274
[SENSe:]PULSe:POWer:AMPLitude: l:MINIMUM?.......ooiiiiiiiiiie e 274
[SENSe:]PULSe:POWer:AMPLitUde:l:SDEVIAtioN?.........oiiiiiieecie e 274
[SENSe:]JPULSE:POWEIAMPLIEUAE:I?. ...ttt 274
[SENSe:]JPULSEe:POWErAMPLIUAEILIMIL?......eeieiiieieee et 320
[SENSe:]PULSe:POWer:AMPLItUAE:MAXIMUM?.....oooiiiie ettt et a e et e e e s e e e snneeas 274
[SENSe:]PULSe:POWer:AMPLItUAEIMINIMUM?.....oiiiiiiii et 274
[SENSe:]PULSe:POWer:AMPLitUde:Q:AVERAQJE?........oiiiiiiii it 275
[SENSe:]PULSe:POWer: AMPLItUAEIQILIMIt?......ooiiiiiiii it 320
[SENSe:]PULSe:POWer:AMPLIitUde:Q:MAXIMUM?.......uiiiiiiiie ittt ettt saee et e e 275
[SENSe:]PULSe:POWer:AMPLitude:Q:MINIMUM?......ooiiiiiiiieie e 275
[SENSe:]PULSe:POWer:AMPLitude:Q:SDEViation?..

[SENSe:]PULSe:POWErAMPLIEUAEIQ?. ...ttt ettt e et e e e e e e sbeaeneeean 275
[SENSe:]PULSe:POWer:AMPLitude:SDEVIAtION?.........ciiiiiiiiiii e 274
[SENSE:IPULSE:POWENAMPLIUAE? ...ttt ettt e et e e et e e st e e ssaeeeennnaeeaneeas 273
[SENSE:]PULSE:POWEIAVG:AVERAQJE?.......eiiiieiieeetie ettt ettt ettt et e et e et e nee e eneeennaeeneas 276
[SENSE:]JPULSE:POWENAVGICOUNL? ...ttt ettt eneenneeneeneeenees 267
[SENSE:JPULSE:IPOWENAVG:LIMIL?. ...ttt e et e e e e e e eesnreeeannaeeas 320
[SENSe:]PULSe:POWer:AVG:MAXimum?....

[SENSe:]PULSe:POWErAVG:MINIMUM?......oiiiiiiiiiiiiiti ettt et 276
[SENSe:IPULSE:POWENAVG:SDEVIAtONT........iiiiiiiie ettt e et e et e e enr e e s nneeeannes 276
[SENSE:JPULSEIPOWETIAVG? ... etttk e et eae e et e e st e e beeeaeeenseeenseebeeanseeaaeeenneanns 275
[SENSe:]PULSe:POWErBASE:AVERAGE?......ctiiiiiiiiii ittt et 276
[SENSe:IPULSE:POWENBASE:COUNL?.....coitiieitee ettt e e et e e e eta e e e snseeeesnneeas 267
[SENSE:]JPULSEIPOWETIBASE:LIMIt?.......iiiiiiieii ittt ettt ettt et e et e et e e eneeesbeaanneean 320
[SENSe:]PULSe:POWErBASE:MAXIMUM ...ttt sttt st 276
[SENSe:]PULSe:POWErBASE:MINIMUM? ...ttt ettt ettt staee e et e e e et e e e sasaeesnnneeeennes 277
[SENSe:]PULSe:POWEr:BASE:SDEVIAtIONT........iiiiiiiieiii ettt ettt e e e 277
[SENSE:JPULSEIPOWEIBASE?......c.ctiectieeeie ettt ettt ettt e et eat e be e esee e e e enseesaesnteesaeesneeennes 276
[SENSe:]PULSE:POWENMAX:AVEREGE?. ...ttt ittt ettt ettt ettt et 277
[SENSe:JPULSE:POWEIMAX ICOUNL? ...ttt ettt e ettt e et e et e e e saeeeeeeeneeenbeaannaeas 267
[SENSE:]PULSEIPOWETIMAXLIMIt?......iiiiieieie ettt ettt ettt e et eeseeenseeaeesnneenns 320
[SENSe:IPULSE:POWEMAXIMAXIMUM?....oeiiiiieeeiteie et et e e e et a e et a e st e e e et e e s saseeeasaaeeanseaeannnes 277
[SENSe:]PULSE:POWErMAXIMINIMUM?......iiiiiieitie ettt ettt e et e e st e e e e eneeeteeaneeesneeennaeneas 277
[SENSe:]PULSe:POWErMAX:SDEVIGtONT. ...ttt 277
[SENSE:JPULSEIPOWEIIMAXT ...ttt ettt et e e et e e e et e e e et e e e sasaeeeaeaeeebaeeaenseeesnnseeeansneeans 277
[SENSe:]PULSe:POWer:MIN:AVERage?...

[SENSe:]PULSE:POWETMINICOUNL?. ..ottt ettt ssee et e et e e ssaesnaeesseesnnaenneas 267
[SENSE:JPULSE:POWENMIN:LIMIt?......ooiiiiiiie ettt et a e et e e e e e e aneeeebeaeennes 320
[SENSe:]PULSE:POWETMIN:MAXIMUM? ...ttt ettt e et sae e e e ente e teeaneeesneeennaeneas 278
[SENSe:]PULSe:POWErMIN:MINIMUM?.....oiiiiiiiiiiii ittt 278
[SENSe:]PULSE:POWErMIN:SDEVIAtONT........viiiiiiie ettt e e e e e 278
[SENSE:JPULSEIPOWETIMINT ...ttt ettt ettt et ettt et e e e bt e e s e e eaeeeeeeenteebeeeneeenns 278
[SENSe:]PULSe:POWer:ON:AVERage?....

[SENSE:IPULSE:POWEION:ICOUNL?.....ooiitiii ettt ettt e ettt e e e st e e et e e e snsaeeesasaeesesnaeeannes 267
[SENSE:JPULSEIPOWETION:LIMIE?. ...ttt ettt et e et e b e e e e eneeennaeeneas 320
[SENSe:]PULSE:POWErON:IMAXIMUM?......oiiitiiiitiite ettt sttt siee e 279
[SENSe:IPULSE:POWErON:MINIMUM?.....ciiiiiiiiee ettt et ettt e et e et e e et e e st eesenseeessanaeeansnaeens 279
[SENSe:]PULSe:POWEr:ON:SDEVIAtONT.....coiiiiiiiiiie ettt ettt ea e en 279
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[SENSE:JIPULSEIPOWEIIONT. ...ttt ettt ettt e et e e et e e st e e e eaaeeeesseaesasseeesaseeeasnaeeenseeenannes 278
[SENSe:]PULSe:POWer:OVERshoot:DB:AVERage?....
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:COUNI?.......ooiiiiiiiiiii et 267
[SENSe:]PULSe:POWer:OVERShOOt:DB:LIMIt?.......ccviiieiiiee ettt 320
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:MAXIMUM?....cuiiiiiiiiiiiie ettt 280
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:MINIMUM?........ooiiiiiiiiiiiiii et 280
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:SDEVIAtION?.......cccuiiieeiiie ettt 280
[SENSe:]PULSe:POWErOVERSNOOtDB?. ..ottt ettt ebee e 279
[SENSe:]PULSe:POWer:OVERshoOt[:PERCENt:AVERAGE?.......c.coiiiiiiiiiieiei e 280
[SENSe:]PULSe:POWer:OVERShoOt[:PERCENt]:COUNL?.......ccviieiieeeeee e 267
[SENSe:]PULSe:POWer:OVERSh0OOt[:PERCENt:LIMIt?........coiuiiiiiiie e 320
[SENSe:]PULSe:POWer:OVERshoot[:PERCEeNt]:MAXIMUM?.......c.coiiiiiiiiiiiiie i 280
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MINimum?..
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEVIation?..........cccoiiiiiiiii e 280
[SENSe:]PULSe:POWer:OVERShOO[:PERCEN]?......cccuiiiiiiiii et 280
[SENSe:]PULSE:POWENPAVG:AVERGQJE? ... ..ottt ettt ettt ettt nbe e 281
[SENSe:]PULSE:POWETIPAVG:ICOUNL?.......eiitieii ettt ettt ettt e et eae et eeeneeeneeaneaeas 267
[SENSE:JPULSE:IPOWEPAVG:LIMIt?. ..ottt e e ene e e eneennenneenees 320
[SENSe:IPULSE:POWENPAVG:IMAXIMUM?....cciiiiieiiiieeeiiee et ettt e e s aea e e enaeaesnseeesnsaeesnnseeesnnnaeanns 281

[SENSe:]PULSe:POWer:PAVG:MINimum?...
[SENSe:]PULSe:POWer:PAVG:SDEViation?

[SENSE:JPULSEIPOWEIPAVG ...ttt ettt et et e et e e et e e et e e e st e e e s nteeesnaaeeessseeesasseeaanes 281
[SENSe:]PULSE:POWETrPMIN:AVEREGGE?......cciiiiiiieitie ettt ettt ettt ettt e eae e eaee et e e eesaeeeneaeneas 282
[SENSe:]JPULSE:POWETIPMINICOUNL?. .....ooitiiiiieiiieetee ettt ettt et e sneeenseessaeebeenneeennas 267
[SENSE:JPULSE:POWENPMIN:LIMIE?......ooiiiiiie ettt e et e et e s e e e e anaeens 320
[SENSe:]PULSe:POWEr:PMINIMAXIMUM?.....ooiiiiiiiiiie ettt ettt e e e st e eaeesneeennas 282
[SENSe:]PULSe:POWErPMINIMINIMUM?. ..ottt 282
[SENSe:IPULSe:POWErPMIN:SDEVIAtION?.......ooiiiiiie ettt ettt et e e e ennaeeenns 282
[SENSE:JPULSEIPOWETPIMIN?. ... .ottt ettt ettt ettt e e e e et e et e e eseeeseeeeaeeenseeaneeeaseeannaanns 281
[SENSe:]PULSe:POWETPOINEAVERGQJE?.......oiiiiiiieit ettt ettt 283
[SENSe:]PULSE:POWENPOINECOUNL?. ..ottt et e e et e e e e e e e e e e reeeennes 267
[SENSe:]PULSE:POWETPOINELIMIt?.....oieiiiiiiiieee ettt ettt e et e st e aeeanee e 320
[SENSe:]PULSe:POWETr:POINEMAXIMUM? ...ttt sttt ne e 283
[SENSe:IPULSe:POWErPOINtMINIMUM?.....oviiiiiiiee ettt et e et e e e esae e e enseeeeenneeas 283
[SENSe:]PULSe:POWEr:POINt:SDEVIGtONT. ... oottt e e as 283
[SENSE:JPULSEIPOWETPOINL?......oeiitieiiie ettt ettt ettt et et e et e e saeeesteesaeenseeebeesnseeeseeenneeaseean 282
[SENSe:]PULSE:POWEIPON:AVERAGE?. ...ttt itttk 283
[SENSe:]PULSe:POWer:PON:COUNTt?.....

[SENSE:]PULSEIPOWETIPON:LIMIt?......oiiiiiiiitiiieeie ettt ettt e et eaeeesaesnseeaeesnneenns 320
[SENSe:IPULSE:POWErPON:MAXIMUM?.....oeiiiiieeitiie et e ettt e e e et a e et a e et e e e et e e s saseeeasnaesenreaesnnnes 283
[SENSe:]PULSE:POWEIPON:IMINIMUM?......eiiiiiiiit ittt et e s e e e e et e e seeaneeesaeeennaeneas 283
[SENSe:]PULSe:POWErPON:SDEVIGtIONT.....cuiiiiiiiiiiti ettt 283
[SENSE:JPULSEIPOWEIPON?.....ceeieeeeie ettt et ettt e e et e e et e e e saae e e e aeaeeebeeeeenseeesnnseeeasnaeaas 283
[SENSe:]PULSe:POWer:PPRatiO:AVERAGE?. ...ttt ettt ee e 284
[SENSe:]PULSe:POWer:PPRatio:COUNt?...

[SENSe:IPULSE:POWErPPRAtIO:LIMIE?.......oeiiiiieeiiee ettt et e et e e e e e anes 320
[SENSe:]PULSe:POWer:PPRatio:MAXIMUM?........iiiiiiiieiie ettt ettt e e e 284
[SENSe:]PULSe:POWer:PPRatio:MINIMUM?.......oiiiiiiieiie ittt 284
[SENSe:]PULSe:POWer:PPRatio:SDEVIAtIoN?........ccoiuiiiiiieeeeee et 284
[SENSE:JPULSEIPOWETIPPRALIO?. ...ttt ettt ettt e eae e st e e st e e nbeeseeeanneeeneeensaeeneas 284
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[SENSe:]PULSe:POWEr:RIPPIE:IDB:AVERAGE?. ...ttt ettt ettt 285
[SENSe:]PULSe:POWer:RIPPle:DB:COUNTt?...

[SENSe:]JPULSE:POWErRIPPIE:IDB:LIMIt?....c..eiiieieeieeie ettt enes 320
[SENSe:]PULSe:POWer:RIPPIE:DBIMAXIMUM? ...ttt ettt ettt e st e s e e s anaeeanaaaeens 285
[SENSe:]PULSe:POWer:RIPPIE:IDB:IMINIMUM?. ...ttt ettt eaee et e ene e saee s 285
[SENSe:]PULSe:POWer:RIPPIE:DB:SDEVIGtION?......c.ciiiiiiiiieiee et 285
[SENSE:JPULSE:POWEIRIPPIEIDB?........viiiietiee ettt ettt s e e e et e e et a e et e e e sasaeeesnneeas 285
[SENSe:]PULSe:POWer:RIPPIE[:PERCEN:AVERAGE?.......ccuiiiiiiiiieeie ettt 286
[SENSe:]PULSe:POWer:RIPPIE[:PERCENt::COUNL?.......coiiieiiiieiesieeese et 267
[SENSe:]PULSe:POWer:RIPPIE[:PERCENtI:LIMIt?......cccuiieieie ettt 320
[SENSe:]PULSe:POWer:RIPPIe[:PERCENt]:MAXIMUM?......ooiiiiiiiiiiieiie ettt 286
[SENSe:]PULSe:POWer:RIPPIe[:PERCEeNt]:MINIMUM?......cuoiiiiiiiiiiiiiieee e 286
[SENSe:]PULSe:POWer:RIPPIle[:PERCent]:SDEViation?....

[SENSe:]PULSe:POWET:RIPPIE[:PERCENE]?......eiiiiiiiie ittt 285
[SENSe:]PULSE:POWENTOPR:AVERAQJE?..... .ottt ettt ettt et 286
[SENSE:IPULSE:POWENTOPR:ICOUNL?. ...ttt ettt e e e e e nte e e snae e e enneaeeanneas 267
[SENSE:]JPULSEIPOWETTOR:LIMIt?.....coieieieiieiee ettt ettt ettt e et e e b e neeeeneeeeeaaneaas 320
[SENSe:]PULSe:POWErTOPR:MAXIMUM? ...ttt ettt ettt ettt ne e 286
[SENSe:]PULSE:POWErTOR:MINIMUM?......oiiiiiiiee ettt ettt a e et e e esaee e sanreeesasaeeeasnnaeanns 286
[SENSe:]PULSe:POWer:TOP:SDEViation?..

[SENSE:IPULSEIPOWETOP?......e ettt ettt e e et st e esne e e aneeneeateenseaneeneeeneeneeneeenes 286
[SENSe:]PULSe:STABIlity: AMPLIUAEICOUNL? ..ottt 267
[SENSe:]PULSe:STABIlity:BURSECOUNL?......cuiiiiiiiiie ittt ettt e e e e e 267
[SENSe:]PULSe:STABIlity:PHASEICOUNL?......ooiieeieeeeeee ettt nee e eeenes 267
[SENSe:]PULSe:STABIlity:PIBUIrSt:COUNL?........oiiiiiiiiiieitie ettt e e 267
[SENSe:]PULSe:STABIlity: TOTal:COUNL?.....coeiiiiieiie ettt e e e eeeennea e 267
[SENSe:]PULSe: TIMING:DCYCIEIAVERAGE? ... oottt et 288
[SENSe:]PULSE:TIMING:DCYCIEICOUNL?. ... .ottt bttt et 267
[SENSe:]PULSE:TIMING:DCY CIEILIMIt?.....nneiiiieie ettt ettt ae e 320
[SENSe:]PULSe: TIMING:DCY CIe:MAXIMUM?.....oiiiiiiiiieiit ittt 288
[SENSe:]PULSe:TIMING:DCY CIEIMINIMUM?. ...ttt ettt 288
[SENSe:]PULSe:TIMING:DCY CIe:SDEVIAtION?.......cuiiiiiiiii ittt 288
[SENSE:JPULSE:TIMING:DCY CIE?.....ee ettt ettt ettt et e e e neenae s e e ene e e eneeneenneenees 288
[SENSe:]PULSe: TIMING:DRATIO:AVERAGE?......cuiiiiiiiiieitie ettt ettt ettt nbe e 289
[SENSe:]PULSe: TIMING:DRATIOICOUNL?. ...ttt ettt et sae et e et eeneeaneaens 267
[SENSe:]JPULSE:TIMING:DRATIO:LIMIE?......oeeeeieeeeesieeesie ettt nne s 320
[SENSe:]PULSe: TIMING:DRATIOIMAXIMUM ..ottt ettt 289
[SENSe:]PULSe:TIMing:DRATio:MINimum?....

[SENSe:]PULSe:TIMING:DRATIO:SDEVIAtIONT. ...ttt 289
[SENSE:]PULSETIMINGIDRATIO?. ... ettt ettt ettt ettt ettt b ettt e e e bt e et e e aneeebeeaneeas 289
[SENSe:]PULSE:TIMING:FALLIAVERAQJE? ... .ottt ettt ettt e e e ee et eenaeeneas 290
[SENSe:]JPULSE:TIMING:FALLICOUNL? ...ttt e e e e e enees 267
[SENSe:]PULSE:TIMING:FALLILIMIE?. ...ttt ettt ettt s 320
[SENSe:]PULSe: TIMING:FALL:IMAXIMUM? ...ttt ettt et e e et eeteeeneeesaeeenneenns 290
[SENSe:]PULSe:TIMing:FALL:MINimum?.....

[SENSe:]PULSE:TIMING:FALL:SDEVIAtON?.......coiiiiiiiitieiit ettt 290
[SENSE:JPULSETIMINGIFALLT ...ttt ettt h et e st e et e e st e e beeeaeeeseeeneeeabeaaneaenns 289
[SENSe:]PULSE: TIMING:OFF:AVERAGE?......ccuiiiiiiiiiietieiee ettt ettt 291
[SENSe:]JPULSE:TIMINGIOFFICOUNL?. ...ttt ettt ettt ebe et e snee e 267
[SENSe:]PULSE:TIMING:OFFLIMIE?. ...ttt ettt et e e eae e e enns 320
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[SENSe:]JPULSE:TIMING:OFFIMAXIMUM?. ..ottt ettt ettt e et e e 291
[SENSe:]PULSe:TIMing:OFF:MINimum?......

[SENSe:]PULSe: TIMING:OFF:SDEVIAtION?.....ccuiiiiiiitii ittt 291
[SENSE:IPULSETIMINGIOFF ...ttt ettt b e et b et e bt e e e bt et e ene e e e e aaee s 290
[SENSe:]PULSE:TIMING:PRF:AVERGGE?. ... oottt ettt st 291
[SENSe:]JPULSE:TIMING:PRF:ICOUNL?.....oiiiieieieee sttt enne e e sneenee e 267
[SENSe:JPULSE:TIMING:PRF:LIMIt?. ...ttt e 320
[SENSe:]PULSE:TIMING:PRF:IMAXIMUM?.....oiiiiiiiiieit ettt sne e 291
[SENSe:]PULSe: TIMING:PRFIMINIMUM?. ...ttt 291
[SENSe:]PULSe: TIMING:PRF:SDEVIGtION?......ctiiiiiiiiiiiii et 291
[SENSE:JPULSE:TIMING:PRE ...ttt ettt bbb 291
[SENSe:]PULSE:TIMING:PREAVERAGE?. ..ottt 292
[SENSe:]PULSe:TIMing:PRI:COUNTt?....

[SENSE:JPULSE:TIMING:PRIELIMIE?.....oiiuiiieieiitesei ettt ne 320
[SENSe:]PULSe: TIMING:PREMAXIMUM?. ...ttt ettt 292
[SENSe:]PULSe: TIMING:PRIEMINIMUM?......iiiiiiiiie ittt ettt e 292
[SENSe:]PULSE:TIMING:PRISDEVIGtON?.......ciiiiiiiiiciietese e 292
[SENSE:JPULSE:TIMING:PRIZ. ...ttt ettt ettt e e e e e naeeneenneeneenneeneeneas 292
[SENSe:]PULSe:TIMING:PWIDth:AVERAQGE?.......eeiiiiiiiee ittt ettt 293
[SENSe:]PULSe:TIMing:PWIDth:COUNt?. ...267
[SENSe:]JPULSE:TIMING:PWIDI:LIMIt?. ..ot 320
[SENSe:]PULSe: TIMING:PWIDth:MAXIMUM ...ttt ettt be e 293
[SENSe:]PULSe:TIMING:PWIDth:MINIMUM?.....ooiiiiiiiiiei e 293
[SENSe:]PULSe:TIMING:PWIDth:SDEVIGHON?.......cueiieeieiiieieeieie et neeenes 293
[SENSE:JPULSE:TIMING:PWIDIN?. ...ttt sttt 293
[SENSe:]PULSE:TIMING:RISE:AVERGQJE?.......eiiiiiiiieiiiee ittt ettt 294
[SENSe:]PULSe:TIMing:RISE:COUNt?.. ...267
[SENSe:]PULSE:TIMING:RISE:LIMIt?.....oiiiiiiiiiii e 320
[SENSe:]PULSE:TIMING:RISE:IMAXIMUM?....c.oiiiiiiiiiieiteeieste ettt 294
[SENSe:]PULSe: TIMING:RISE:MINIMUM?......oiiiiiiiiiii ittt 294
[SENSe:]PULSe: TIMING:RISE:SDEVIAtONT?.......coiiiiiiiiiiieiiie ettt 294
[SENSE:JPULSE:TIMINGIRISE?......oeiiiiiiitiie ettt ettt ettt 293
[SENSe:]PULSe: TIMING:SETTINGIAVERGGE?......couiiitiiiiie ittt 294
[SENSe:]PULSe: TIMING:SETTINGICOUNL? ..ottt ettt 267
[SENSe:]PULSE:TIMING:SETTING:LIMIE?.....oouiiiiiiiiei ettt 321
[SENSe:]PULSe: TIMING:SETTING:MAXIMUM? ..ottt 294
[SENSe:]PULSe: TIMING:SETTING:MINIMUM?......ooiiiiiiiiiii ettt 295
[SENSe:]PULSe:TIMing:SETTling:SDEViation?..

[SENSE:JPULSE:TIMING:SETTING?. ..ttt e e seete s eeenneeneenneeeesneenee e 294
[SENSe:]PULSe:TIMING:TSTAMP:AVERAGE?.......eiiiiiiiie ittt 295
[SENSe:]PULSe:TIMING: TSTaMP:COUNL? ...ttt et 267
[SENSe:]JPULSEe: TIMING:TSTaMP:ILIMIE?.....ooiiiiiiiiieiee ettt 321
[SENSe:]PULSe: TIMING:TSTamp:MAXIMUM?.......ciiiiiiiiieiie ettt b e 295
[SENSe:]PULSe:TIMINg: TSTamp:MINIMUM?.....cuiiiiiiiieiiiie et 295
[SENSe:]PULSe:TIMing:TSTamp:SDEViation?....

[SENSE:]IPULSE: TIMING:TSTAMP? ...ttt ettt ettt ettt ettt b et ehe et e et e et e eaeeeateeeneeebeeanaeenee 295
[SENSe:]PULSe:TSIDelobe: AMPOWEICOUNL?........oiiiiiiiiieit et 267
[SENSe:]PULSe:TSIDelobe:CRATIO:COUNI?. ...ttt 267
[SENSe:]PULSe:TSIDelobe:IMPOWEI:COUNL?.......ccuiiieeieie ettt et e e e e ennnaeeaes 267
[SENSe:]PULSe:TSIDelobe:ISLeVEI:COUNL?......c.ciiiiiiieieite ettt 267
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[SENSe:]PULSe:TSIDelobe:MFReqUENCY:COUNL?.......ooiiiiiieiie it 267
[SENSe:]PULSe:TSIDelobe:MPHase:COUNL?....

[SENSe:]PULSe:TSIDelobe:MWIDIh:COUNL?.......oiiiiieieeiesie ettt nee e s 267
[SENSe:]PULSe:TSIDelobe:PCORrelation:COUNL?.......c..viiiieie e 267
[SENSe:]PULSe:TSIDelobe:PSLEVEICOUNL?.....c..oiiiiiieeteeee e 267
[SENSe:]PULSe:TSIDelobe:SDELay:COUNI?........ooiiiiiieiie ettt 268
[SENSEIRLENGN?. ...ttt ettt ettt et 154
[SENSEISRATE?. ...ttt ettt b e h e et b e bt bt et b e e bt et bt et e bt bt ne b are e 154
[SENSE:ISTATISHCSNZITYPE. ... oottt ettt e e sne et e nne e e sne e e eneeneeaneeneeanean 248
[SENSE:ISWEEPICOUNL.....coiiiiieeiiiie ettt ettt e e e et e e et e e et e e e ssaeeeeasaeeessseeeasseeeensaeeesasseeannneeeannes 168
[SENSEe:]SWEEP:COUNECURRENE?.......eiiiiitiiieitiee sttt sttt it sne e e 169
[T SN ST IS A ATA == o = 1 £ 248
[SENSE:ISWEEP:TIME . ...ttt ettt ettt ettt ettt ettt ettt et eae 155
[SENSe:]TRACE:MEASUremMent:ALGOMNML. ... ..eiiiiiie et e e e 159
[SENSe:]TRACe:MEASurement:DEFine: AMPLItUAEIUNIT .......oooiiiiiiiiii e 159
[SENSe:]TRACe:MEASurement:DEFINe:BOUNAAry:TOP.........coiiiiiiiiiiiiieiie it 160
[SENSe:]TRACe:MEASurement:DEFine:COMPEeNSate:ADROOP. ........uieiuiieeiiiieeaiiee et 160
[SENSe:]TRACe:MEASurement:DEFine:DURALIONIAUTO......cueiiiiiiiiiiieiee e 134
[SENSe:]TRACe:MEASurement:DEFINe:DURALIONIMAX.........viiiiiiiieeiee et 135

[SENSe:]TRACe:MEASurement:DEFine:DURation:MIN
[SENSe:]TRACe:MEASurement:DEFine:DURation:OFF

[SENSe:]TRACe:MEASurement:DEFine:FREQUENCY:OFFSEt........coiiiiiiiiiiiiie i
[SENSe:]TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO
[SENSe:]TRACe:MEASurement:DEFine:FREQUENCY:RATE........ccciiiiiiiiiece e
[SENSe:]TRACe:MEASurement:DEFine:FREQUencY:RATE:AUTO.......ccoiiiiiiiiiiiiiecee e
[SENSe:]TRACe:MEASurement:DEFIN€:PULSEIADROOD. .......uiiiiiiieiiiieeeiiee et
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT.........ccooeeeiiieiiiiieeeeeceee e 164
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt...........ccccoiiiiiiiiiiii, 164
[SENSe:]TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence............ccoccoocviiiiiiienciiiciicee 165
[SENSe:]TRACe:MEASurement:DEFINe:PULSE:INSTANt........ccccviiiiiiiie et 162
[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant: AWINAOW........cccooiiriiiiiiiiieiciceeseee e 162
[SENSe:]TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence..........cccociviiiiiiiniiiiciicc e 162
[SENSe:]TRACe:MEASurement:DEFine:PULSe:MODUIAtIoN...........coiiuiiiiiiiei et 136
[SENSe:]TRACe:MEASurement:DEFIiNe:PULSEIPERIO. .........coiiiiiiiieieitieeseeee e 137
[SENSe:]TRACe:MEASurement:DEFine:PULSE:REFErence...........cocviiiiiiiiiiiiiiieieeceee e 163
[SENSe:]TRACe:MEASurement:DEFine:PULSe:REFerence:POSItioN...........ccocvieiiiieei i 163
[SENSe:]TRACe:MEASurement:DEFine:PULSe:SELected

[SENSe:]TRACe:MEASUrement:DEFINEIRIPPIE. .......oooiiiiii e
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:ALIGNMENL.........c.ooiiiiiiiiiiiiie e 171
[SENSe:]TRACe:MEASurement:DEFINe:RRANGEIAUTO.....c..oiiiiiiiiiiiiiiee et 171
[SENSe:]TRACe:MEASurement:DEFine:RRANGEILENGth. .........coooiiiiiiii e 172
[SENSe:]TRACe:MEASurement:DEFINe:RRANGEIOFFSEL........ooiiiiiiiiiiiii e 172
[SENSe:]TRACe:MEASurement:DEFine:RRANGE:REFEreNnCe. ........cooouuiiiiiiiiiiiiceiee et 172
[SENSe:]TRACe:MEASurement:DEFIN€: TOP:FIXEd.......ccuiiiiiiiiiiieiei e 160
[SENSe:]TRACe:MEASurement:DEFine: TRANSsition:HREFerence............ccccccooueeiiiiee e 161
[SENSe:]TRACe:MEASurement:DEFine: TRANSItiON:LREFErence..........coccoiiiiiiiiiiieeice e 161
[SENSe:]TRACe:MEASurement:DEFine: TRANSIition:REFErence............cocoveviiiiiciiiiiienceeeceee e 161
[SENSe:]TRACE:MEASUreMENt:POWEIAVG?.......ooeeeieeeeeee ettt ettt e et e e e e s e e e e nna e 327
[SENSe:]TRACE:MEASUreMeNnt:POWETIMAX?. ..ottt 327
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[SENSe:]TRACe:MEASurement:POWer:MIN?................
[SENSe:]TRACe:MEASurement:POWer:PULSE:BASE?........couiiiiiiiiiieie e 327
[SENSe:]TRACe:MEASUrement:POWer:PULSE: TOP?......c.oiiiiiiiieieeee et 327
[SENSe:]TRACEe:MEASUrement:PULSE:IDCY CIE?.......oiieiiieeceeee ettt a e rae e 327
[SENSe:]TRACe:MEASUrement:PULSE:DURALIONT?.....cco.uiiiiiiiieiie et 327
[SENSe:]TRACe:MEASUrement:PULSE:PERIOU?. .......c.oiiiiiiiiiii i 327
[SENSe:]TRACe:MEASuUrement:PULSE:SEPAration?..........cc.cocoiiiiiiiiie ettt 327
[SENSe:]TRACe:MEASurement: TRANSsition:NEGative:DURAtION?..........ooiiiiiiiiiieee e 327
[SENSe:]TRACe:MEASurement: TRANSition:POSitive:DURALION?...........cociiiiiiiiiiicicceceeee e 327
[SENSe:]TRACe:MEASurement: TRANsition:POSitive:OVERshoot?.

CALCulate<n>:DELTamarker<m>:AOFF ...........ooi e see e e s e e e nnae e e eteeeesneeeennneeas
CALCulate<n>:DELTamarker<m>:LINK ..o e
CALCulate<n>:DELTamarker<m>:LINK:TRENG..........coiiiiiiiii e
CALCulate<n>:DELTamarker<m>:MAXIMUMLEFT ..ot e e eeee e
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ..ot
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGH.........cccciiiii e
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........ccooiiiiiiiiieii e
CALCulate<n>:DELTamarker<m>:MINimum:LEFT... .
CALCulate<n>:DELTamarker<m>:MINIMUM:NEXT .........oooiiiii et
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHTL............cooiiiiiii e
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:MREFEIrENCE............ccoiuiiiiiiiiiiie e
CALCulate<n>:DELTamarker<m>:TRACE. .......ccccteiiiieeaiiieeeiieeeeee e e e sea e e st e e asneeaesreeaesnseeeasnaeeeanseeeannnes
CALCUIate<n>:DELTaMArKEr<M> X .. .oo ittt ettt et e et e sat e be e e b e e nbeeaneeenne 253
CALCulate<n>:DELTamarker<m>:X:RELAUVE?.........cooiiiiiiiiee et e 325
CALCuUlate<n>:DELTamMarker<m>:Y 2. ... oo eiiee et e st e st e e et aestaee e snseeeessseeeanseeaeaseeeeanseeeennseeeanes 325
CALCulate<n>:DELTamarker<m>[:STATe] .
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<mMA>........ccoiiiiiiiiiiiiiieieie et 251
CALCulate<n>:DISTrbUtIONIEMODAEL.........ccoiiieiiie ettt e e et e et e e e e e e e neeeeanneeeeannneeeas
CALCulate<n>:DISTribution:FREQUENCY............couiiiiiiiiieie ittt
CALCulate<n>:DISTribution:LLINES[:STATE].....ceeiiiie ittt et et e e e a e eneeaesneeeas
CALCulate<n>:DISTrDULIONINBINS........ccoiiiiiiiee ettt e e e e et e e s aeeeesnaeeeennaeeesneeeeaneeeeanneas
CALCUIate<n>:DISTIDULONIPHASE. ..ottt ettt e e eaeee
CALCulate<n>:DISTrDULIONIPOWVET........cou ettt e et e e e e e e e enaeeeannnes
CALCulate<n>:DISTrBUtION: TIMING........tiiiiiiiiiie ettt
CALCulate<n>:MARKer<m>:AOFF.... .
CALCulate<n>:MARKEI<MZILINK ... .o ittt ettt et e e e e bt e e e sbe e e ssbee e anneeeeanseeeannneaaanes
CALCulate<n>:MARKer<m>:LINK:TRENG..........cotiiiiiiiiie ettt e e e e snee e s e e snaeeesnneas
CALCulate<n>:MARKer<m>:MAXIMUMILEF T ...t
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ...ttt e e e e e e e e aeeeaannes
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL.........cciiiiiieee e e sneeeenes
CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:MINIMUM:LEFT ...
CALCulate<n>:MARKer<m=>:MINIMUMINEXT ........oooiiiiiiieiiie e see e nee e e seee e e snee e e sneeeennes
CALCulate<n>:MARKer<m>:MINimum:RIGHt... .
CALCulate<n>:MARKer<m=>:MINIMUM[:PEAK].......coo et e e e
CALCulate<n>:MARKEr<mM>:PEXCUISION........ccciiiriiiiieaiiieeaiieeeaieeeaaieeeasteeesnsseesaneeeaasseeesasseeesasseeesnsseeaans
CALCUIate<n>:MARKEI<M>ITRACE. ... .ciiiiaitiiiit ettt ettt b ettt et e e be e e e b e eteenes
(07 R ON ] =1 (AN g B 1Y o =T £ 11 B PRSP 250
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CALCulate<n>:MARKer<m>:Y?.........

CALCUIate<n>:MARKEI<MZ[:STATE]. .. ... eee ittt ettt et e et e e e et e e s be e e aanbeeeasbeaeannneeeanneeeanes
CALCulate<n>:MARKer<ms=>:LINK: TO:MARKEI<MA>........ccciiiiiiiieiiee e eiieeesie e see et eeetee e sneeeeenneee e e 249
CALCUIate<n>:PPSPEeCIrUMIAUTO. ..ottt eb ettt e et et eabe e e e abeeannes 186
CALCulate<n>:PPSPectrum:GTHRESNOIG. ...........oiiiiee e 186
CALCulate<n>:PPSPectrum:MAXFIEQUENCY ..........cciutiiiiaiiiiaiie ittt ettt sttt 187
CALCuUlate<n>:PPSPeCtrUm:RBWW?2..........o ittt ittt 187
CALCulate<n>:PPSPectrum:STHRESNOI. ..........ooiiiiieiiie ettt e e 187
CALCulate<n>:PPSPeCtrUMIWINDOW..........cc.cciiiieeeiiiieeiiieeeeeee e ettt e s seeeessieeeesaeeeeasaeeesneeeesnneeeessseeeenseeeeanes 187
CALCulate<n>:PSPectrum:AUTO
CALCulate<n>:PSPectrum:BLOCKSIZE. .........ccuiiiiiiieeii ettt et e et e e e e eneeeas 180
CALCulate<n>:PSPeCtrUMIEMODEL..........ccoiiieiiiee et eeee et e e et e e e e e e nnaeeesneeeesnneeeesnseeeenseeeeanes 180
CALCulate<n>:PSPectrum:FREQUENCY..........cciiiiiiiiiie it 181
CALCulate<n>:PSPectrum:GTHRESNOIA. ...t 182
CALCulate<n>:PSPeCtrum:MAXFTEQUENCY........ccuuiiiiaiieiieeitee sttt beesae e 182
CALCUIate<N>:PSPECITUMIPHASE. ..ottt ettt 182
CALCUIate<n>:PSPeCIrUMIPOWVET........coi ittt ettt et et e e et e e sbe e e s nbe e e annbeeeanneeeeanneas 183
CALCUIate<n>:PSPeCtrUMIRBWV ...ttt ettt e e e et e e et eeeneeeeanneeeeansaeeenneeeeannnes 184
CALCulate<n>:PSPectrum:STHReshold.. .
CALCuUlate<n>:PSPeCtrUmM:TIMING........coiiiiiiiiie ettt et e et e et e e e see e e eneeeesnseeaeaneeeas
CALCUIate<n>:PSPeCIrUMIWINDOW. .......cceiiiiieiiiieeeiieeasiieesseee e st e e e steeessnteeeanteeeanneaeaasseeesasseeesneeeesnnseeans
CALCulate<n>:RRSPECITUMIAUTO. ..ottt e et e et e e nbeeaneeenes
CALCulate<n>:RRSPECIIUM:IRBWV........ ..ottt et e et e e sb e e s nb e e e enbeaesnnneeaes
CALCulate<n>:RRSPECITUMIWINDOW. ........ccciiieieiiieeiiie et e et eesiee e st e e setee e s e e e ssaeeessaeeesnseeeesnseeeennneees
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit...............ccccccoiiiiiiiiii i 229
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATE........cccciiiiiriiieeiee e 227
CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMIt:STATE. ......cccciiiiiiiiiiee e 228
CALCulate<n>:TABLe:ALL:LIMit:STATe .
CALCulate<n>:TABLE:EMODEIALL:LIMit:STATE.....coeii ettt ettt ettt e e eee s 228
CALCulate<n>:TABLE:EMODEIALLSTATE].....cctieiititieeiee ettt ettt 210
CALCulate<n>:TABLE:IEMODEIFBPTIME. ... ..ttt ettt 210
CALCulate<n>:TABLe:EMODEl:FBPTIME:LIMIt..........ooiiiiiiiiiiiii et 229
CALCulate<n>:TABLe:EMODEel:FBPTIME:LIMIt:STATE. .....cciueee e e 227
CALCulate<n>:TABLE:EMODEIFHPLEVEL........c.coiiiiiiiii e 210
CALCulate<n>:TABLe:EMODEl:FHPLEVELLIMIL........ccciiiiiiiiiii et 229
CALCulate<n>:TABLe:EMODel:FHPLEVEILIMIt:STATE. ....c.ueie e ree e eeee e es 227
CALCulate<n>:TABLe:EMODel:FHPTime .
CALCulate<n>:TABLe:EMODEl:FHPTIMEILIMIt........cooiiiiiiiiiie e 229
CALCulate<n>:TABLe:EMODEl:FHPTIME:LIMIt:STATE. ...c..eiie e e ee e e e aeee e 227
CALCulate<n>:TABLE:IEMODELFLPLEVEL.......cociiiiiiii it 21
CALCulate<n>:TABLe:EMODEl:FLPLEVELLIMIL.........coiiiiiiiiii e 229
CALCulate<n>:TABLe:EMODEI:FLPLEVEI:LIMIt:STATE. ....cceiuiieeeieeeeeeee et e e e 227
CALCulate<n>:TABLE:IEMODEIFLPTIME. ...c.uiiiiieiiiiaiie ittt ettt ettt 21
CALCulate<n>:TABLe:EMODEl:FLPTIMEILIMIt.......c.oiiiiiiiiiiie e 229
CALCulate<n>:TABLe:EMODEl:FLPTIME:LIMIt:STATE. ....ccueeeeeiee ettt seee e eeeeneee s 227
CALCulate<n>:TABLe:EMODel:FMPLevel .
CALCulate<n>:TABLe:EMODEl:FMPLEVELLIMIL.........ooiiiiiiiii it 229
CALCulate<n>:TABLe:EMODEl:FMPLEVELLIMIt:STATE. ....cccueeeeiiiee et e e snee e e 227
CALCulate<n>:TABLE:IEMODEIFMPTIME. ......ciiiiiiiiiiie ittt ettt s 212
CALCulate<n>:TABLe:EMODEl:FMPTIME:LIMIt......c.cooiiiiiiiiiie it 229
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CALCulate<n>:TABLe:EMODel:FMPTime:LIMit:STATe... .
CALCulate<n>:TABLE:EMODEIFTPLEVEL.......c.oiiiiiiii ittt 212
CALCulate<n>:TABLE:EMODEIL:FTPLEVELLIMIt........cciiiieeiiiie et e snee e 229
CALCulate<n>:TABLe:EMODEl:FTPLEVELLIMIt:STATE.....cccuiiiiieitie ittt 227
CALCulate<n>:TABLE:IEMODEIFTPTIME. .. .coiuiiiiiiiii ettt ettt et st e e eneeebeeenea e

CALCulate<n>:TABLe:EMODEL:FTPTIMEILIMIL.......ccciiieeiiee e ee e e aeeneeeeenee

CALCulate<n>:TABLe:EMODEl:FTPTIME:LIMit:STATE. ....ccuiiiiiiiie ittt

CALCulate<n>:TABLE:EMODEIRBPTIME. ..ottt ettt et e saee e ens

CALCulate<n>:TABLe:EMODEL:RBPTIME:LIMIt.......ccueiiiiiieeiiie et s eneee e

CALCulate<n>:TABLe:EMODel:RBPTime:LIMit:STATe
CALCulate<n>:TABLE:EMODEIRHPLEVEL........ccoiiiiiii ettt

CALCulate<n>:TABLe:EMODEL:RHPLEVEILIMIL.........cciiiiieeiiiie ettt e e e e e e e

CALCulate<n>:TABLe:EMODel:RHPLEVEI:LIMIt:STATE. ....cciiieiiieiiieiie et 227
CALCulate<n>:TABLE:EMODEIRHPTIME. ......cotiiiiiiiii ettt e e as 213
CALCulate<n>:TABLe:EMODELRHPTIMEILIMIt........coeiiiiieeiieeeiie e 229
CALCulate<n>:TABLe:EMODel:RHPTIME:LIMit:STATE......cuiiiiieiieaieeitie ettt 227
CALCulate<n>:TABLE:EMODEIRLPLEVEL........ccuiiiiiiiiiiie ettt 213
CALCulate<n>:TABLE:EMODEI:RLPLEVEI:LIMIL..........oeiiiiiieeiiie et eee e 229
CALCulate<n>:TABLe:EMODel:RLPLevel:LIMit:STATe...
CALCulate<n>:TABLE:EMODEIRLPTIME. ... .uiiiiiiiiiiiitie ittt ettt et e ee et e e e e eeneaeneas
CALCulate<n>:TABLe:EMODEL:RLPTIME:LIMIt.........coeeiiieeiee ettt e e e ee e nee e
CALCulate<n>:TABLe:EMODel:RLPTIME:LIMIt:STATE. .....ciiiiiiiitiieeie et
CALCulate<n>:TABLE:EMODEIRMPLEVEL.........c.ciiiiiiiiiiieie ettt
CALCulate<n>:TABLe:EMODEI:RMPLEVELLIMIL..........cciiiiieiiiie et e e e
CALCulate<n>:TABLe:EMODEel:RMPLEVEI:LIMIt:STATE. .....cccuiiiiiiiie ittt
CALCulate<n>:TABLE:EMODEIRMPTIME. ... ..coiiiiiiiiitie ettt ettt e e e e eaeeeneaeneas
CALCulate<n>:TABLe:EMODELRMPTIMELIMIt........coeiiiiieiiiiee et e e e e see e neee e neeeennees
CALCulate<n>:TABLe:EMODel:RMPTime:LIMit:STATe.. .
CALCulate<n>:TABLE:EMODEIRTPLEVEL......ccueiiiiiiii ettt
CALCulate<n>:TABLe:EMODEI:RTPLEVELLIMIL.......ccciiiieiiiie et ee e es
CALCulate<n>:TABLe:EMODel:RTPLEVEILIMit:STATE. ....ccuiiiiieiiiiiiie ittt
CALCulate<n>:TABLE:EMODELRTPTIME. ..ottt et e et eeseeesnea e
CALCulate<n>:TABLe:EMODELRTPTIMEILIMIt.......ccoiiiieiiire et e e e e aea e
CALCulate<n>:TABLe:EMODel:RTPTIME:LIMit:STATE. ....ccuiiiiiiitieiiieiiie et
CALCulate<n>:TABLe:FREQUENCY:ALLILIMit:STATE. ... .eiiiiiiiieiie ettt
CALCulate<n>:TABLE:FREQUENCY:ALL[ISTATE]......ueiiiiiiiieitie ittt
CALCulate<n>:TABLe:FREQuency:CRATe .
CALCulate<n>:TABLe:FREQUENCY:CRATE:LIMIL.........cooiiiiiiii e
CALCulate<n>:TABLe:FREQuency:CRATe:LIMit:STATe
CALCulate<n>:TABLe:FREQUENCY:DEVIGtION. .......ccouiiiiiiiiiieieeceee s

CALCulate<n>:TABLe:FREQuency:DEViation:LIMit...........c.cooiiiiiiiiiiie e

CALCulate<n>:TABLe:FREQuency:DEViation:LIMit:STATE..........cooiiiiiiiieiiceee e 227
CALCulate<n>:TABLe:FREQUENCY:PERROT........ccoiiiiiiiiiiei e 216
CALCulate<n>:TABLe:FREQuUency:PERROFLIMIt........c.cooiiiiiiiiii e 230
CALCulate<n>:TABLe:FREQuUeNcy:PERROFLIMIt:STATE. ......coouiiiiiiiiiiie e 227
CALCulate<n>:TABLe:FREQuency:POINt .
CALCulate<n>:TABLe:FREQUENCY:POINELIMIL........coiiiiiiiiiiii it 230
CALCulate<n>:TABLe:FREQUENCY:POINELIMIt:STATE......ccuiiiiiiiieeiie it 227
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY............cicuiiiiiieiiciieie ettt 216
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit............ccoooiiiiiiii e 230
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CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit:STATe .
CALCulate<n>:TABLe:FREQUENCY:RERROT.........c.ciiiiiiiiii e
CALCulate<n>:TABLe:FREQUENCY:RERROILIMIt........coiiiiiiiiiiiiieiic s
CALCulate<n>:TABLe:FREQuency:RERROFLIMIt:STATE. ......ccuiiiiiiiieiiiieee e
CALCulate<n>:TABLE:PHASE:ALL:LIMit:STATE. ...ttt ettt ettt ee ettt e et e enee e
CALCulate<n>:TABLE:IPHASEIALLLSTATE].....tiiieiiieitie ittt
CALCulate<n>:TABLE:IPHASEIDEVItION. .......coiiiiiiiiii ittt
CALCulate<n>:TABLe:PHASE:DEVIation:LIMit..........cocoiiiiiii i
CALCulate<n>:TABLe:PHASE:DEVIation:LIMit:STATE. ....cccuiie et e e snee e nneeees
CALCulate<n>:TABLe:PHASe:PERRor
CALCulate<n>:TABLE:PHASEIPERROILIMIL........cceiiiiiiiiiiii ittt
CALCulate<n>:TABLe:PHASE:PERROILIMIt:STATE. .....cciiiieiiiie et ee e e a e e neeeeenes
CALCuUlate<n>:TABLEIPHASEIPOINL........oiiiiit ittt ettt sbe e
CALCulate<n>:TABLE:PHASE:IPOINELIMIt......cc.oiiiiiiiiiii ettt
CALCulate<n>:TABLE:PHASE:POINtLIMIt:STATE. .....eiieieieeeiee et eee et e s e e e e e snee e e snaeeesnneeeenes
CALCulate<n>:TABLEIPHASEIPPPHASE. .......ccciiiiiiiiiiieie ettt
CALCulate<n>:TABLe:PHASE:PPPHAaSE:LIMIt..........coiiiiiiiiiiii e
CALCulate<n>:TABLe:PHASE:PPPHASE:LIMIt:STATE. ....cciuiie ettt ee et snnee e
CALCulate<n>:TABLe:PHASe:RERRor
CALCulate<n>:TABLE:PHASE:RERROILIMIt.......ccciiiiiiiiiiii et

CALCulate<n>:TABLe:PHASE:RERROILIMIt:STATE. ....c.ueiiiiiiee et see et et e e eeee e e e naeeeannes

CALCulate<n>:TABLE:POWEIrADROOPIDB..........oiiiiiiieeceieeee ettt e e e e et e e enae e e enaaeeans

CALCulate<n>:TABLe:POWer:ADROOP:DB:LIMIL..........ceiiiiiieiiie et

CALCulate<n>:TABLe:POWer:ADROOP:DB:LIMIt:STATE. ......coiuiiiiiiiieiii et

CALCulate<n>:TABLe:POWer:ADROOP[:PERCENL].......cccuiiiiiiiieeiiie ettt

CALCulate<n>:TABLe:POWer:ADROOP[:PERCENt:LIMIt........ccouiiiiiiieiiie e

CALCulate<n>:TABLe:POWer:ADRoOpP[:PERCeNt]:LIMIit:STATE........coiiiiiiiiieiiieriee et 228
CALCulate<n>:TABLe:POWer:ALL:LIMit:STATe....
CALCulate<n>:TABLE:POWEALLISTATE]. .. ceitiiiiieitie ettt ettt ea e et e b e eeeeneeeneaanea s

CALCulate<n>:TABLE:POWEIAMPLITUAE. .......cccuiieeiiiee ettt s e et e e snee e s eneeeesnaeeeanneeeenns

CALCulate<n>:TABLE:POWENAMPLITUGE: . .......oiiiiiiiiiieiieeee ettt 219
CALCulate<n>:TABLe:POWer:AMPLItude:l:LIMit...... ... 230
CALCulate<n>:TABLe:POWer:AMPLitUde: l:LIMit:STATE. .....ccoiiie et e e aaee e 228
CALCulate<n>:TABLe:POWeEr: AMPLIUAE:LIMIL........cccoiiiiiiiiiieiie it 230
CALCulate<n>:TABLe:POWer:AMPLItUdE:LIMit:STATE. .....cuiiiiiiiie ettt 228
CALCulate<n>:TABLe:POWEr: AMPLItUAEIQL.......ccuiieeiiiie et e et ee e et a e e naee e sneeeesnneeeennneees

CALCulate<n>:TABLe:POWer:AMPLitude:Q:LIMit
CALCulate<n>:TABLe:POWer:AMPLitude:Q:LIMit:STATE. .....coiiiiieiiieeie e 228
CALCUIate<n>:TABLEIPOWEIAVG.........eeie ettt e see e stete et e e e st e e et eeaseeeaasaeeesseeeesnnaeeesnseeeensneeennes 220
CALCulate<n>:TABLE:IPOWEAVG:LIMIt......c.ooiiiiiiiiiiei et 230
CALCulate<n>:TABLE:POWEAVG:LIMIt:STATE. .....ooiiiiiieiie ettt ettt 228
CALCulate<n>:TABLE:IPOWEIBASE .........co ittt e e e e s e e e e e snaeeesnaeeeanneeeenns 220
CALCulate<n>:TABLE:POWEIrBASE:LIMIt........c..oiiiiiiiiiiiiiieeee et 230
CALCulate<n>:TABLe:POWEr:BASE:LIMit:STATE. ... ..coiiiiiiiiieiie ettt 228
CALCUIate<n>:TABLEIPOWEIIMAX..... .ottt et et e et e e et e e s nte e e e aeeeeanaeeeennteeeanteeeanneeeeanneas

CALCulate<n>:TABLe:POWer:MAX:LIMit .
CALCulate<n>:TABLE:POWErMAX:LIMit:STATE. ......ciiiiitiiaiie ittt ettt beesnee e 228
CALCuUlate<n>:TABLE:IPOWEIMIN..........ooiiiiieiiie ettt e e e et e e s ee e e s neeeennaeeesnteeesnneeeeanneeeenns 221
CALCulate<n>:TABLE:IPOWEMIN:LIMIt.........coiiiiiiiiieiii et 230
CALCulate<n>:TABLE:POWErMIN:LIMit:STATE. ......ciiiiiieiieee ettt 228
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CALCulate<n>:TABLe:POWer:ON

CALCulate<n>:TABLE:IPOWEON:LIMIL........coiiiiiiiiie ittt e e st eeere e e e aeesneaenns 230
CALCulate<n>:TABLE:POWEION:LIMIt:STATE. ......eeeeeieiee et eiiee et et e e s e e s e e e snteeeannaeeennneeeenneeas 228
CALCulate<n>:TABLEe:POWEr:OVERSHOOtDB........ccuiiiiiiiiiiiieiiie ettt 221
CALCulate<n>:TABLe:POWer:OVERShOOt:DB:LIMIt..........cooiiiiiiiieiii e 230
CALCulate<n>:TABLe:POWer:OVERShOOt:DB:LIMit:STATE. .......eviiiiie e et e 228
CALCulate<n>:TABLe:POWer:OVERShOOt[:PERCENL]..........coouiiiiiiieiciiie et 221
CALCulate<n>:TABLe:POWer:OVERShoot[:PERCeNt]:LIMit..........cccooiiiiiiiiiiiiieie e 230
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit:STATE.........cooiiiiiiiieiieeiee e 228
CALCulate<n>:TABLe:POWer:PAVG
CALCulate<n>:TABLE:POWEIPAVG:LIMIt.........ooiiiiiii ittt 230
CALCulate<n>:TABLE:POWEIrPAVG:LIMIt:STATE. .....cciiiieeeiee e eee et see et e st e e saeeeesneeeesneeeeannes 228
CALCulate<n>:TABLEIPOWEPMIN..........oiiiiiiiiiieie ettt ettt b et e e e s s 222
CALCulate<n>:TABLE:POWEPMIN:LIMIL.........ccoiiiiiiiiiie ittt e e 230
CALCulate<n>:TABLE:POWEIrPMIN:LIMIit:STATE. ....cciiiie ettt e et a e enee e e snneeeenneeees 228
CALCulate<n>:TABLEIPOWEPOINL........cuiiiiiiiieii ettt et 222
CALCulate<n>:TABLE:POWEPOINELIMIL......c.coiiiiiiiiiieie ettt 230
CALCulate<n>:TABLE:POWErPOINt:LIMIt:STATE.....coiiieire et se e e steee e eeee et e e e snneeeenneeeennnes 228
CALCulate<n>:TABLe:POWer:PON .
CALCulate<n>:TABLE:POWEIrPON:LIMIt........coiiiiiiiiiiieii ettt 230
CALCulate<n>:TABLE:POWEIrPON:LIMIt:STATE. ......uieeieiee et eie e e st e see e e steee e et e e e snreeeesneeeeannneeennnes 228
CALCulate<n>:TABLE:IPOWEPPRALIO. ........cciuiiiiiiiiiiiiieit ettt ettt 223
CALCulate<n>:TABLe:POWer:PPRAtiO:LIMIt............oooiiiiiiiiiiieie e 230
CALCulate<n>:TABLe:POWer:PPRatiO:LIMIt:STATE. ....cccueei e eeie ettt e e seee e nae e nee e 228
CALCulate<n>:TABLE:POWERIPPIEIDB..........oiiiiiiiiiiiiit ettt 223
CALCulate<n>:TABLe:POWEr:RIPPIE:DB:LIMIt..........c.coiiiiiiiiiieiie ittt 230
CALCulate<n>:TABLe:POWer:RIPPI&:DB:LIMIt:STATE. .....cciciieeieiieeeiie e e e see e eee e e e enees 228
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] ....223
CALCulate<n>:TABLe:POWer:RIPPIe[:PERCENt]:LIMit.........cooiiiiiiiiiii e 230
CALCulate<n>:TABLe:POWer:RIPPIe[:PERCENt]:LIMit:STATE......cccuiiiiiiiieieeeiee e 228
CALCUIate<n>:TABLEIPOWETOP ... ..ottt ettt et e bt e bttt e e e bee e s 224
CALCulate<n>:TABLE:POWETOP:LIMIt.........coiiiiiiiiieiit ettt 230
CALCulate<n>:TABLE:POWEIrTOP:LIMIt:STATE. .....oeiiiieeiiee e e eeee et se e s e e e snee e e snneeeennseeeeneeees 228
CALCulate<n>:TABLE:TIMING:ALL:LIMIt:STATE ...ttt et 229
CALCulate<n>:TABLE:TIMING:ALLSTATE]. .. ceiuetiii ettt ettt ettt et e e et e s e e eneeeebeeaneaeas
CALCulate<n>:TABLE:TIMING:DCY CIE......cccuiiiiiiiieie ettt ettt
CALCulate<n>:TABLe:TIMing:DCYCle:LIMit .
CALCulate<n>:TABLe:TIMING:DCYCIE:LIMit:STATE ...ttt ettt 228
CALCulate<n>:TABLE:TIMING:DRATIO. ...ttt ettt n e 224
CALCulate<n>:TABLE:TIMING:DRATIOLIMIL.......coiiiiiiiieiitie ettt 230
CALCulate<n>:TABLe:TIMING:DRATIO:LIMit:STATE. ...ttt 228
CALCulate<n>:TABLE:TIMINGIFALL.......cooiiiieieitee ettt 225
CALCulate<n>:TABLE:TIMING:FALL:LIMIt.........oiiiiiiiieii e 230
CALCulate<n>:TABLe:TIMING:FALL:LIMIt:STATE. .....coitiiiii ettt 228
CALCulate<n>:TABLE:TIMINGIOFF ..ottt et
CALCulate<n>:TABLe:TIMing:OFF:LIMit
CALCulate<n>:TABLE:TIMING:OF F:LIMit:STATE. ...ttt be e 228
CALCulate<n>:TABLE:TIMING:PRE ..ottt 225
CALCulate<n>:TABLE:TIMING:PRFILIMIt.........coiiiiiiiiiii ettt 230
CALCulate<n>:TABLE:TIMING:PRF:LIMit:STATE. ...ttt ettt e 228
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CALCulate<n>:TABLE:TIMINGIPRI. ... ..ottt ettt sbe e
CALCulate<n>:TABLe:TIMing:PRI:LIMit

CALCulate<n>:TABLE:TIMING:PRELIMIE:STATE. ...c..eiiiiiiiiiieee e 228
CALCulate<n>:TABLE:TIMING:PWIDLN........coiiiiiiiiieiie ettt 226
CALCulate<n>:TABLe:TIMING:PWIDL:LIMit.........ccooitiiiiiiiiiiiee e 230
CALCulate<n>:TABLe:TIMING:PWIDth:LIMIt:STATE. .....ceiiiiiii it 228
CALCulate<n>:TABLE:TIMINGIRISE ...ttt ettt 226
CALCulate<n>:TABLE:TIMING:RISE:LIMIt.........ccoiiiiiiiiiie e 230
CALCulate<n>:TABLe:TIMING:RISE:LIMIt:STATE......ccoutiiiiiiie ittt 228
CALCulate<n>:TABLE:TIMING:SETTING. ... ettt ettt ettt e e et e e e aneas 226
CALCulate<n>:TABLe:TIMING:SETTIHNG:LIMIt.......coiiiiiiii e 230
CALCulate<n>:TABLe:TIMING:SETTING:LIMIt:STATE.....cciuiiiiieiiieteeee e 228
CALCulate<n>:TABLe:TIMing:TSTamp.........ccccceenen.

CALCulate<n>:TABLe:TIMing:TSTamp:LIMit

CALCulate<n>:TABLe:TIMING: TSTamp:LIMIt:STATE.....cccuiiiiiiiieie e 228
CALCUIate<N>TRACESISZ[IVALUE]. ... .eii ettt ettt e e e e e et e e e e e e e eaaeeeesseaessseaesnnneas 326
CALCulate<n>:TRACe<t>[:VALUELPIAQL.......cetiiiiiiiieee ettt 243
CALCUIAtE<N> TRENG D ST Y I iieeieiie ettt ettt e e et e e s e e e snse e e e ssseeeasaeeeensaeeennneeeennnenes
CALCUIate<n>:TRENG:EMODEL........c..cootiiiiiieiiee ettt
CALCulate<n>:TRENd:EMODel:X...

CALCUIate<n>TRENG:EMODELY ......coiiiieiiiie ettt et et e et e e st e e e s aeeeensaeeeanteeesnneeeesnseeeensneaaanes 192
CALCulate<n>:TREN:FREQUENCY........ccouiiiiiiiiiiiieii ettt 193
CALCulate<n>:TRENJ:FREQUENCY:X... ..ottt sttt sn et n e 194
CALCulate<n>:TRENd:FREQUENCY:Y .......ciiiiiiiiiiiieiie ittt ettt eb e s 195
CALCUIate<n>TRENG:LLINES[:STATE]. ... eieiieeeeietiie ettt ettt e et e et e e e sae e e e et e e e et eesenseeesnnneeeas 196
CALCUIAtE<N> TRENGIPHASE. ...ttt ettt eas
CALCulate<n>:TRENd:PHASe:X.....

CALCUIate<n>:TRENG:IPHASE:Y .....oiiiiiteeiee ettt ettt 198
CALCUIAte<N>TRENGIPOWVET ..ottt ettt bttt eb e bt e be e nteas 199
CALCUIate<N>TRENGIPOWETX.....cc ettt ettt et e e et e e st eeasnteeeasaeeeeansaeeanseeeannteeeanneeeeanneas 201
CALCUIate<n>:TRENG:POWETY ...ttt ettt 202
CALCUIate<N>:TRENG: TIMING. ...ttt sttt sttt nb et n e 204
CALCUIate<n>:TRENG:TIMING:X ...ttt ettt ettt e e naeeeenes 205
CALCUIate<n>TRENG:TIMING:Y ...ttt ettt b ettt et e e be e eaeeeaeeenees 206
CALCUIAtESNZIUNITANGLE. ...ttt ettt ettt sb et e b e
CALCuUlate<n>:UNIT:FREQUENCY........coiiiiiiiiiiii ettt ettt eb e ne e
DISPIAYIFORMEL. ...ttt h et h ettt e bt e e bt eh ettt e ne e bt e Rt e bttt et nnes
DISPlay[:WINDow<n>]:MINFo[:STATe]...

DISPIay[:WINDOWSNSJIMTABIE.......ccueiitiiiie ittt ettt et
DISPIay[:WINDOWSNSTISIZE...... .ottt ettt ettt be et b e et e e e be e et eenbeateean
DISPlay[:WINDow<n>]:TRACe<t>:NORMaIIZE:MODE...........cccccemiiiiiiiiiie e 245
DISPlay[:WINDow<n>]:TRACe<t>:NORMalIZE:PHASE..........cocoiiiiiiiiiii e 246
DISPlay[:WINDow<n>]:TRACE<t>:X[:SCALEIUNIT 2. ..ottt 231
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEL:MAXIMUM......c.coiiiiiiriiiiiiieieiteeeste et
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MINimum..
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELIRVALUE.......ccceiiitiiiiiiiie it
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELUNIT?....coiiiiitiiieitieese e 234
DISPIay[:WINDOWSNSTTYPE ... ..ottt ettt ettt ettt ettt e nae e 327
DISPlay[:WINDow<n>][:SUBWindow<n>]:-TRACe<t>:Y[:SCALEJ:AUTO.......cccceiriiriiaiii et 232
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACE<t>:MODE............ccctsrtirirririiriinieeiere e 244
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtinuous..

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:PDIViSion........cccccceeriiiiiiiiriieiie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:RLEVeL.........cccceciiiiiiiiiiiieeen
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet...........cccccervieriiriiannne 144
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSItioN........ccccceriririiiiiiiiieiieeee 233
DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACE<I>[:STATE]......cetriuiireiiiieiiieieesiie e 246
FORMat:DEXPOMDSEPAIALOr. ........eiiiieiiiiiiie ettt et bttt et e et e bee e 322
FORMAE:DEXPOMHEADET ...ttt ettt ettt e ettt e b e e e ae e et e e eabeebeeemeeeebeeenseeseeanseeeneaanneaan 322
FORMAaEDEXP O TRACES. ...cee it et et e et ette e e et e e et e e e st e e e ssse e e e seeeeanseeeeanseeeeanseeeaanseeeanseeeeanseeeaansenenn 323
FORMat:DEXPort: TSTamp.... ...323
FORMEE I D ATA] ettt ettt ettt ettt et e e e et e e et e e a s e e ebeeeaeeeeaeeemse e st e enbeeemeeenseeenseenseeeneeeneesnseeneeanes 321
INITiate:SEQUENCEIABORI. ...ttt et e e s e e et e e e e e e s e e anaeeeansteeeannteeeanseeeeanneeennneeas 167
INITiate:SEQUENCENIMMEIALE. ... .eoiiiiiii ettt ettt et abe e es 168
INITiate:SEQUENCEIIMODE........ .ottt ettt e ekt e e et e e e e be e e e ente e e e aneeeeanneeeeanneeeaanneaean
INITIQEESNZICONIMEAS. ... eeee ettt et e e ettt e ettt eessee e e sste e e e seeeeenseeeaesseeeanseeeansseeaasseeeanseeenneneeans
INITIGtESNZICONTINUOUS. ...ttt ettt ettt ettt e b ettt b e ea bt e bt e e s bt e ehb e e bt e ebb e e ebeeembeenbeeenbeeabeeanne
INITIAtESNS[IIMMEIALE]. ......eee ettt ettt e e ettt e e e st e e e nbe e e e nee e e anbeeeanbeaeannneaeaas
INPULKIDS AT TENUALION. ...ttt bttt at et e et ea ettt ettt e e sneeeans
INPut<ip>:AT Tenuation:AUTO .
INPut<ip>:ATTenuation:PROTECHON:RESEL. ...t 138
INPut<ip>:ATTenuation:PROTECHON[:STATE]......cccueeiiiiiii ittt 138
INPULKIDZICOUPIING. c. ettt h e eh e bt e e bt e b e e bt e ehe e e bt e esb e e bt e esb e e bt e enbeeateeanne 138
INPULKIDZIDPATR. ...ttt ettt et ekt e bt e eh e e st e eate e beeenseeeaeeemseeenseenbeeeseaenneeenseeseans 139
INPULKIDZIFILEIPATH. ...ttt ettt ettt et e et e et e e eateeabe et e e e sbeesaeeenseeenseenbeesseeeseesnsensaeanes 141
INPULKID> I FILTErHPASS :STATE]. ..ottt ettt e et e e et e e et e e e eas e e e nseeeenbeeeeenseeesnnneeeas 139
INPULKID> I FILTEI Y IG[:STATE]. .. ettt ettt ettt ettt e et e et e e beees e e e aeeemse e st e enbeeeseaenseeenseanseaans 140
INPULKIDZIGAINISTATE. ..ttt h ettt ettt e bt et e sttt ea e e be e e e e saneetee e
INPut<ip>:GAIN[:VALue].

INPUEKIDZIIMPEAANCE. . ...ttt ettt e ettt e e ettt e e e ket e e e aae e e e e mtb e e e ente e e e emseeeeanneaeanneeens
INPULKIDZISELECT. ...ttt ettt et et e bt e st et et et e eens
INSTrumMENt:CREGIEIDUPLICALE. ... ..coutiiiiii ittt ettt et enneeetee e 131
INSTrument:CREALEIREPLACE.........coiiiiiiiiiiie et e e st e e et e e e saee e e e neeeeenneeeaanes 132
INSTrumMENE:CREGIE[INEW]......oeiiiiiii ittt ettt et eans 131
INSTIUMENEDELELE. ...ttt ettt h ettt e e he e et e e s b e e bt e e et e et et e e bee s 132
IN S T UM LIS T 2. ettt ettt ettt et eeae e e st e e s e e e b e e eheeea s e e eabeebeeemeeeeaeeemseeseeanbeeaneaanneas 132
INSTIUMENTERENGME. .....ce ittt ettt e e e st e e e st ee e se e e e enseeeesnseeeesnseeeesnseeeanneeeeanseeeannseeenn 133
INSTrument[:SELect]... ..134
LAYOUL:ADD[:WINDOW] ...ttt ettt et et b et e e ae e eate e s e e emseeeneeemseeeseeebeeensaenneeenraenseaanns 236
LAYOUt:CATAIOGL:WINDOW] ...ttt ettt sttt b et ae et e et e e e e naeeetee e 238
LAYOUL: IDENEY[:VVINDOW] 2.ttt et ehe et e s e bt e e bt et et ebeeannes 238
LAYOUL:REMOVE[IWINDOW]. ...ttt ettt ettt et et e et e e he e et e enb e e beeesseeeneeenseeaneeenbeeaneaenneas 238
LAYOUt:REPLACE[:WINDOW]......ciutiiietiiiee ettt ettt ettt et e b 239
[N o TN ] o N (= TSRO P PRSPPI 239
LAYOUL:WINDOWSNZIADD? ...ttt ettt ettt et e ettt e et e et e e e be e eae e e se e embeeeseeenseeeneeensaeaneeenbeeennaenneas 241
LAYOUt:WINDOWSNZIIDENTITY 2. ..ttt ettt ettt 241
LAYout:WINDow<n>:REMove .
LAYOUL:WINDOWSNZIREPLACE. ...ttt ettt ettt e et e e et e e et e e e e nbe e e e nbeaeenneaeaas 242
LAYOUEWINDOWSNZITYPE..... oottt et et e et e e et e e e st e e et e e e e st e e e anseeeesnseeeenneeeeanseeeennnes 243
MMEMOTY:STORESNZITABLE. ...ttt et b et e eh ettt e b e e bt e s et e e bt e et e e beeanes 323
MMEMory:STORE<N>TABLEILIMIL.......cciiiiiiiiieie ettt et e e seeeenneens 324
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MMEMOTY:STORESNZITRACE. ...ttt ettt et ekt a e e b et e bt e ettt e bt e ebeeebeennbeenbeeanne
OUTPut<up>:TRIGger<tp>:DIRection....

OUTPULtSUP>:TRIGGEIIPZILEVEL ...ttt
OUTPULSUP> TRIGGEISIDZIOTY PO, ittt ettt et ettt ettt anee e
OUTPut<up>:TRIGger<tp>:PULSE:IMMEIate.........ccueiiiiiieeiie et 152
OUTPut<up>:TRIGer<tp>:PULSE:LENGIN........coooiiiiii e 152
SYSTEM:PRESEt:CHANRNEIEXEC].......eii ittt ettt e et e e et e e et e e e easeeesnneeeannes 134
SY STEMISEQUENCET ...ttt ettt ettt e oot ee e a et e e b bt e e easeee e aateeeeaseeeeabeeeeanteeaeanseeeaanneaeannes 169
TRACEIQ:DATAIMEMOIY?.....cceeeeee ettt ettt te ettt et e et e et eete et e e ste e s seeeaseeesseeseeesteesseesnseesseenseeeseeenns 262
TRACEIQ:DATAIRRANGE?. ...ttt ettt ettt ettt een et 263
TRA C I D AT A ettt ettt e bt e e h et e st e e aee et e e e s b e e bt e eae e e s e e e beeehe e e s e e eaeeeteeenteebeeenneeneas 261
TRACEIQILCAPIUIE. ...ttt ettt et e et e e et e e e st e e e steeeasseeeeasaeeeaseeeesnseeeeanseeeasseeeansaneannseeeannnen
TRACe:IQ:TPISample?...

TRA CE NS D AT A X 2 ettt ettt ettt e et ettt e bt e ehe e e st e eab e e beeem e e e seeeaeeanseeenseeaneeenneeaneeenreeaneaanns 261
QLR AN O =R g el [ 1 PSS 260
TRIGGEM:SEQUENCELDTIME. ...ttt ettt et et b e st e ent e e be e s s e e bt e nneeeneas 147
TRIGger[:SEQUENCE]:HOLDOF: TIME].........iiiiiiiieiie ettt ettt et e enee s 147
TRIGger[:SEQUEeNCE]:IFPOWEIHOLDOR ..ottt 148
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ...ttt 148

TRIGger[:SEQuence]:.LEVel:IFPower
TRIGger[:SEQuence]:.LEVel:IQPower

TRIGQer[:SEQUENCELLEVEIIRFPOWET ...ttt 149
TRIGger[:SEQuence]:LEVeI[:EXTernal<port>]..........ccoiiiiiiiiiiiiei et 148
TRIGger[:SEQUeNCe]:RFPOWEIHOLDOM..........coiiiiiii et 150
TRIGGEM: SEQUENCE]I:SLOPE. ...ttt b ettt ettt e et e bt e et e e bt e ebeesneeanee 150
TRIGGEr[:SEQUENCEL:SOURCE. ...ttt ettt s 150

UNIT:ANGLe
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Index

A

Aborting

SWEEP ittt 75,76
Absolute

Time StampP ...oeeoii 117,120
AC/DC COUPIING ..ttt 62, 66
Activating

Pulse measurements (remote) ..........cccoceeeviieeeninnn. 131
Algorithm

Base/Top Vel ........cooiiiiiiiiiiiiieee e 81
Alignment

ReSUIt range .......cooiiiiiiiiie e
Amplitude .......ccoeiiiiiii

Configuration (remote)

Configuration (Softkey)

SetliNGS e
Application cards
Application notes
ASCII trace eXport .......coociiiiiiiieiee e
AteNUAtioN ........ociiiii

Auto

Configuration (remote)

Manual ...

Protective (remote) ..
AULO SCAlING ...
AULO SEHINGS ..ooeiiiiiieie e
AVErage COUNE ....eiiiiiiiiiiee et
Averaging window

Measurement point .........ccocoeiiiiiiiii 83
B
BaSE IEVEI ....ooiieiiece e

Algorithm .

Base POWET ......ccccovviiiiiiiiiiceecec

BOUNAAIY .....ooiiiiiii
BrOChUIES ...
Cc

Capture time

see also Measurement time ..............ccocceiiiiiiins 155
Cardinal data points

Parameters ... 25
Center frequency .... ...63

Softkey ........... ...63

SEEP SIZE i 63
Channel

Creating (remote) ......coocveeiiiiiiiiie e 132

Deleting (remote) ........ ... 132

Duplicating (remote) ... e 131

Querying (remMOote) ........ccccveriieiniiiieneceee e 132

Renaming (remote) ..... ....133

Replacing (remote) ........ccoeeiiiieiiiiieiiiie e 132
Chirprate .....ccccoceevennnne. 24,215, 296, 297, 298

AULO MOAE ... 60

ConfigUING ....eeeeiiiiie e 60
Closing

Channels (remote)
Windows (remote)
Continue single sweep
SOfKEY i 76
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Continuous sweep

SOFtKEY .t 75
Conventions

SCPI comMMaNdS .......coiiiieiiiiiieiiieiie e 126
Copying

Channel (remote) ........cceeiieiiiiiiiiiieeeceeee e 131
D
Data acquisition

Bandwidth .........cocooiiiii 74

Filter type ..o 73

Measurement time ............cccoeevveeiieiieiiiee e, 74,76

Remote control

SOMtKEY .
Data format

REMOtE ..o
Data management
Data Sheets ...
Decimal separator

Trace eXport .......occeeveeeiieiiieiieeee e
Delta Markers ........ooooiiiiie e

Defining .
Detection range .........coceeieiiiiiiiieee e
Detectors

Remote control ... 247

B 1 - Lo TSR 111
Diagram footer information .............ccccoeiiiiniiiiiiiee 14
Display

Configuration (Softkey) ........ccccoeiviiiiiiiiiieieee 102
Distal

Threshold .......ooeie e 81
Doppler frequencies

ANAIYZING .o 38
Droop .

Calculation ..o 42

CONSIAErNG ....ooieiiiieieeee e 80

RAtIO oo 21,272,273
Drop-out time

THGGET e 70
Duplicating

Channel (remote) .......cccoeiieiiiiiiiiiec e 131
Duty CYClE ..o 18, 224, 288
Duty ratio ......oooeeeieiiiece e 18, 224, 289
E
Electronic input attenuation .............cccoociiiniiiie 66
Envelope model

Parameters ..o 25
Errors

IF OVLD ..o 65
Evaluation

Magnitude Capture ..........ccoceeiiiiiiiiieeeceeee e 30

Parameter Distribution ...........ccccccceeiiiiiiiiiieeeeie, 31
Parameter Spectrum ..........ccccoeovviieiiie e 32

Parameter Trend .........oooviiiiiiiiiieeeccee e 32
Pulse FrequenCy .........cccocvviiiiiieiiiiceecceee e 34
Pulse 1 and'Q ......cccooiiiiiii 35
Pulse Magnitude ............ccoociiiiiiiiiniiie e 35
Pulse Phase .........cc......... ..36
Pulse phase (wrapped) ..........ccooeiiiiiiiiiieiiieiieces 36
Pulse RESUIES .......vvviiiieeiie e 37
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Pulse Statistics ........cocoeiiiiieiieee e 39

Pulse-Pulse Spectrum ......

Result Range Spectrum
Evaluation methods

REMOLE ..o 236
Evaluation range

see Measurement range .........ccceeeieeeiiiiieeiiiie e 84
Evaluations .........oooiiiiiiii e 29
Export format

TFACES ettt 335
Exporting

Data ..o 117,120

Functions ..

I/Q data oo

Measurement settings ........cccooceeiiiiiiiin e 114

Table results .................. ... 116, 118

Trace data ....coceeeiiiiieiiee e 123

Traces .......... .113, 115, 117, 120
External trigger .....ooooiiiiiiiie e 68

Level (remote) .....oocveeeiiiiiieiiiee e 148
F
Fall Base Point TiMe .......ccccoeiiiiiiiiiieeeeee e 28
Fall High Point Level .........cccoiiiiiiiiiiiiee e 29
Fall High Point TIMe ........cccoiiiiiiiieiiie e 28
Fall Low Point LeVel ........ccoiiiiiiiiiiiiieiieecee e 29
Fall Low Point Time ...... .28
Fall Mid Point Level ...... .29
Fall Mid Point TIME ......ooiiiiiiiieiieeee e 28
Fall time ................. .17, 45, 225, 289, 290

POSItION ..o 80

THhresholds .......cooviiiiii e
Fall Top Point Level ...
Fall Top Point TIMe ...ccooiiiiiieeeeeceee e
File format

Trace €XPOIt ...vveeeieiie e 335
Files

Format, I/Q data .........cccooeiiiiiiiiiii 338

1/1Q data binary XML .......cccoooviiiiiiieieeeeeee, 343

1/Q data input

1/Q parameter XML .......cccoovieiiiiiiiiiciee e 339
Filter type

Data acquISItion .........cooeiiiiiieiei e 73

Gauss, effeCts ......cocviiiiiiiii 337
Filters

High-pass (RF input) .......ccccoiiiiiiiiiiieeecec e 62

YIG (FEMOLE) et 140
Fixed value

T100% 18VEI ... 81
FM video bandwidth ..

Pulse frequency ..

Pulse results .......
Format

Data (remote) .......ccevveiiieiiiiieeee e
Free Run

THIGGET i 68
Frequency .........cccccoeveeennn. 23,216

Configuration (remote) ..........cceevveeriiriiieiieiieciieee 142

Configuration (SOftkey) ........cccceevveiieeniiiiciecieen 63

Deviation ..o 24,215

Difference between pulses ...........cccccevveeeviiieenns 23,216

Error (Peak) ......ccooveiiiiiiiiiiieieee 23, 216, 298

Error (RMS) ..oveiiiiiieeeceee 23, 216, 300, 301

OFFSEL .t 64
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Frequency offset

AULO MOAE ... 59

ValUE ..o 59
Frontend

Configuration .........cccoiiiiiiii 63

Configuration (remote) ........ccccceiiiiieeniiieenne. 137, 141

G

Gauss filters
Large Bandwidth

Getting started .........ccocoiiiiiiiie e
H
Hardware settings
DisSplayed ......c.oiiiiiieiie e 13
High
Threshold ........oooiiiiie e 81
High-pass filter
RFE INPUL Lo 62
Histogram bins
Parameter Distribution ...........cccccoiiiiiiiiiiie 93
Hold
Trace SettiNg ....coooieiiiiiie e 111
Hysteresis
Pulse detection ... 78
B4 o = PSR RTRRN 70
I
1/Q data
Export file binary data description ............cccccoeevienne. 343
Export file parameter description ...........cccceeecveeenns 339
File format .......ccooiiiiiii 338
Input file format . .. 338
INPULFIIES e 49
Trigger point in sample (TPIS) ......cccoieiiiiiiiiieenne 269
1/Q Power
L ILE L Lo = TP U PP T SR PPRRIN

Trigger level (remote)
IF Power

THIGGET et 69

Trigger level (remote) ........ccocviiiiiiiiiieiicee e 149
Impedance

SettNG c.veiiiiee e 62, 67
Importing

Functions ...

/Q data ..o
Input

Configuration ..........cccveiiiiiieie 60

Configuration (remote) ........cccevvveiiiiieiiicicece 137

Coupling .ceevviiiiieieene ..62, 66

Overload (remote) ........coceeieiiiiiiieeiiee e 138

R e 61

Settings ...ooovieiie ..60, 66

Source Configuration (SOftkey) ........cccevviiiiiiiiiinens 60

Source Configuration (Softkey) ........cccovvveiiiiiiiiieennnn. 60

Source, Radio frequency (RF) .....ccooiviiiiiiiiiiiiieee, 60
Input sources

/Q data files .......ccoevveeiiiiiic e 49
Input/Frontend

SOFtKEY .ttt 60
Installation ..................... R
Instrument configuration ... 125
Instrument security procedures ...........c.cccoveiiiiiiienieennnnn 10
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ig-tar
Example file ..o 341
Mandatory data elements ..........cccccoeiiiiiiiiiiiee 339
K
Keys
MKR => e 108
Peak Search ..o 109
RUN CONT
RUN SINGLE .....coooiiiiiicieceee e 75,76
L
Length
ReSUlt range .......coooiiiiiiiie e 89
Levels
100%
Base
Median
OFF
ON
Top
Limit checks
Pulse ReSUItS .......cociiiiiii 37
Limits
DeteCtion .......oooiiiiiiii
Parameters
Linking
MarKers .......oooiiiiiii e 104
Loading
FUNCHIONS ..vveieiei e 115, 118
Low
Threshold ... 82
M
Magnitude Capture
Evaluation ........c.cooeiiiiiii e 30
Marker table
COoNfIQUIING ..ot
Evaluation method
Marker to Trace .........cccoociiiiiiiiiiii e
Markers
AsSIgNEd tracCe .......ccoeiiiiiiiiiiieee e 105
Configuration (SOftkey) .......cccccviiiiiiiinieiiceceeee 102
Configuring .......cc.cc.. ... 102
Deactivating ...... .105
Delta markers ................ . 104
General settings (remote) . ... 253
LinKiNg .c.eooveieiiiieece ... 104
Linking across windows ... .107
Linking to pulse .............. ... 107
Minimum ... ... 109
Minimum (remote control) ........... ... 256
Next minimum (remote control) .. ... 256
Next peak (remote control) ......... .... 256
PeAK . 109
Peak (remote control) . ... 256
Positioning .................. ... 108
Settings (remote) . . 248
State ..o . 103
Table ..o, ... 106
Table (evaluation method) .........ccccoooeiiiiiiiniiiin, 31
TYPE ettt 104
Maximizing
Windows (remote) ........ccoocveeiieeiiiiiieiiceee e 235
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Measurement bandwidth

Data acquisition .........ccoocieiiiiiiii e 74
Measurement levels

CoNfiIGUIING .o 79

Configuring (remote) .......cccceeiiiieeiiiee e 159
Measurement point

ConfiIGUIING .o 82

Configuring (remote) .......cccceeeiiiieeiiiee e 162

Reference
Measurement range .........cccoeeeeirierineee e

ConfiIGUIING .o

Configuring (remote) ....
Measurement time .........coocieiiiiiii

REMOLE ..o
Mesial

Threshold .........ooiiiii e 81
Mid

Threshold .......oooiiii e 81
Mid 1EVEI ... 44
MINIMUM e 109

Marker positioning ........cccocoeiiiiiii i 109
MKR ->

KBY e 108
Multiple

Measurement channels ...........ccccoooiiiiiiiiiiie e 12

N

Normalization
PRases ....oueiieeieiecee e
Referenced pulse ..
TTACE eeeiiee ettt

OFF time ..
Offset
FreqQUENCY .....ooiiiie e
Measurement point ...
Reference level .........
ReSUIt range .......ceoiiiiiiiiiie e
ON
LeVel . 44
ON power
AVErage ...oceveeiiiieeieie e
Peak-to-Avg ratio
ONIME oo

Options
High-pass filter ... 62
Preamplifier ... 66
Output
Configuration .........cccoiiiiiii e 60
Configuration (remote) . .. 137,141
B4 o = RSSO 7
Overload
RF input (remote) .....ccooceeeiiiiiie e 138
Overshoot ...........c........ ...221
Caleulation ... 44
Ratio ............ .. 22,279, 280
OVEIVIBW .. 55
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P

Parameter
Configuration (result displays) ........c.cccocoeriiiiinninenn. 91
Parameter distribution
Configuration (remote) .........cccoeeeiiiiiniieiiiiieeneeee. 172
Parameter Distribution
BiNS e
Configuration .
Evaluation ..o
Parameters ..o
X-axis
Y-axis
Parameter spectrum
Configuration (remote) .........cccoovevveeiiiiiiiiennes 179, 186
Parameter Spectrum
Configuration ........ccccooviiiiiiiie 93
Evaluation
Parameters ........ccooiiiiie e 94
D G-V TSR 94
Parameter tables
Configuration ........ccccoooiiiiiiiie 97
Configuration (remote) .........ccceeceeiiiiiiieiiceiee e, 208
Parameter trend
Configuration ........cccoooiiiiiiiie 95
Configuration (remote) .........ccceecieiiiiiieiiiiieeeeeee, 188
Evaluation
Parameters ........ccooiiiiiie e 96
D G-V TSR 97
Y-axis
Parameters ..o 18
AMPIITUdE ..o 19
Avg ON Power ..
AVG TX POWET ..ot 20
Base POWET ......cooiiiiiieeee e 19
Chirp Rate
DeSCriPtioN ...c..eeiiiiiiieiee e
DIOOD et
Duty Cycle (%)
Envelope model ........ocooiiiiiiiiie 26, 27, 28, 29
Fall TIMe .
Frequency
Frequency Deviation ...........cccocoeiiiiiiiiiiicce 24
Frequency Error (Peak) .........cccoeoiiiiiniiiiiiicec, 23
Frequency Error (RMS) .
IEEE 181 Standard .........ccccoiiiiiiieeee e
MiN POWET ... 20
Off Time
ON Time
OVErshOOt ... 22
Peak Power
Peak-to-Average Tx Power Ratio .........cccccceviiiienenn. 21
Peak-to-Avg ON Power Ratio ..........cccceeciiiiiiiiencne 21
Peak-to-Min Power Ratio
Phase ..o
Phase Deviation ..........cccooiiiiiiiie e
Phase Error (Peak)
Phase Error (RMS) .......oooiiiiiiiiieeeeeeee e
POWET .o
Pulse Amplitude
Pulse Period ...
Pulse Repetition Frequency (Hz) .........ccccoviiiineiens 19
Pulse Repetition Interval
Pulse Width .....oooiie e
Pulse-Pulse Frequency Difference ...........ccccccccoeeenee. 23
Pulse-Pulse Phase Difference
Pulse-to-Pulse Power Ratio ..........ccccoceeiiiiiiiiciicens
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RIPPIE e

RISE TIME .ooiiiiiee e

Settling Time ...

Timestamp

Top Power
Peak excursion .
Peak freqQUENCY ©rTOr ........coiiiiiiiiiie e 216
Peak list

Peak eXCUISION ........ccoiiiiiiiiiiie e 108
Peak search

KBY e 109

MOAE .. 107
Peaks

Marker positioning ........cccocoeiiiiiiiine e 109

SOFKEY et 109
Performing

Pulse measurement ..........cccocoiiiiiiii e 121
Phase

Deviation ........oooiiiiii e 25, 302

Difference between pulses ...........ccccoooeiiiieenns 24, 304

Error (Peak)

Error (RMS)

Unwrapped (evaluation) .........ccccceeeiiiiieiieneiiee e 36

Wrapped (evaluation) .
Phase deviation ...
Phase Error (Peak) ........oooiiiiiiiiiiiiiieeeeeee e
Phase Error (RMS) .....coooiiiiiiiieeee e
Phases

Normalization ...........ccceiiiiiiiiie e 102
Position

T00% 1eVel ... 80
Power

At POINT ..o 22

Average ON ......ccovviiiiiieniieec 20, 221, 278, 279

Average transmission ..........c.ccccceeviieennnnn. 20, 275, 276

Base

Minimum transmission ...........cccccceeiiieennes 20, 221, 278

Peak to average ratio transmission ............ 21, 222, 281

Peak to min ratio transmission ............ 21,222,281, 282

Peak transmission ..........ccccceiiiiiiiennnn. 21, 220, 277

Peak-to-Avg ratio ON .........ccccooiiiiiiinnnnen. 21,222,283

Range .

TOP ettt
Preamplifier

SEHING e 66

SOMKEY e 66
Presetting

Channels ... 57
Pretrigger ..o 70
Protection

RF input (remote) ......oooceeiiiiieieeee e 138
Proximal

Threshold .......ooo i 82
Pulse

[ (o o] o TP PURROTI 58

Frequency (evaluation) .........cccccoeeiiiiniiiiieiiieee e 34

1/Q (evaluation)

Magnitude (evaluation) ...........cccocoeiiiiiiiiiiieieeee. 35

Modulation .........oiiiii e 58

Negative

Off time

Period ..o

Phase (evaluation)

Phase, wrapped (evaluation) ..........ccccooiiiiiiieninen. 36

POSItIVE ..o

Repetition interval .
SeIECHNG ...
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Selecting (remMote) ....cooovveeiiiiieiiie e
Statistics (evaluation) .........ccocceiiiiiiiiie e
to pulse spectrum (evaluation)
Width oo
Pulse detection
BaSICS .eeeieiiiie e
CoNfigUING ..o e
LMt e
Maximum count
Remote control
Pulse measurements

BaSICS .eeiiiiiiie e 41
Pulse repetition frequency .........ccccceeiiiiiinne 19, 225, 291
Pulse repetition interval ...........ccccooiiiiiii, 225
Pulse Results

Evaluation ... 37
Pulse-Pulse Frequency Difference .................. 216, 299, 300
Pulse-Pulse Phase Difference ...........ccccoceeiiieennes 218, 304
Pulse-Pulse Spectrum

Configuration ..........ccoiiiiiiiiie e 93
Pulse-to-Pulse Power Difference ... .
Pulse-to-Pulse Power Ratio ..........ccccoiiiiiiiiiiiiiee
Q
Quick Config

TIACES ettt 113
R
Range

SCAING et
Range power ....

Record Iength ...
Reference

Measurement point ..........cocoeiiiiiii i 83

Measurement range ... ...85

Normalization .......... ...83

Pulse .......... ...83

Pulse detection . e 17

ReSUIt range .......ceoviiiiiiie e 89
Reference level ... 65

OffSBE i 65

Unit ...... ... 65, 81

ValUE .o 65
Reference marker ... 104
Release NOES .......ooiiiiiiiiiiece e 10
Remote commands

BasiCs ON SYNtAX ....cocvviiiiiiieiiieeeee e 125

Boolean values .... . 129

Capitalization .... 127

Character data .. ... 130

Data blocks .......... ... 130
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