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Documentation-Overview

1 Preface

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

1.1 Documentation-Overview

This section provides an overview of the R&S FPL1000 user documentation. Unless
specified otherwise, you find the documents on the R&S FPL1000 product page at:

www.rohde-schwarz.com/manual/FPL1000

1.1.1 Getting Started Manual

Introduces the R&S FPL1000 and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc.

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

1.1.2 User Manuals and Help

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

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

® Firmware application manual
Contains the description of the specific functions of a firmware application, includ-
ing remote control commands. Basic information on operating the R&S FPL1000 is
not included.

The contents of the user manuals are available as help in the R&S FPL1000. 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.


http://www.rohde-schwarz.com/manual/FPL1000

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

Documentation-Overview

Service Manual

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

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

https://gloris.rohde-schwarz.com

Instrument Security Procedures

Deals with security issues when working with the R&S FPL1000 in secure areas. It is
available for download on the Internet.

Basic Safety Instructions

Contains safety instructions, operating conditions and further important information.
The printed document is delivered with the instrument.

Data Sheets and Brochures
The data sheet contains the technical specifications of the R&S FPL1000. 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/FPL1000

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 open-source acknowledgment document provides verbatim license texts of the
used open source software.

See www.rohde-schwarz.com/firmware/FPL1000

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/FPL1000
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Conventions Used in the Documentation

1.1.9 Calibration Certificate

The document is available on https://gloris.rohde-schwarz.com/calcert. You need the
device ID of your instrument, which you can find on a label on the rear panel.

1.2 Conventions Used in the Documentation

1.2.1 Typographical Conventions

The following text markers are used throughout this documentation:

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

quotation marks.

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

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

program code guished by their font.

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

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

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

1.2.2 Conventions for Procedure Descriptions

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

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

1.2.3 Notes on Screenshots
When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as many as possible of the provided functions and

possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.


https://gloris.rohde-schwarz.com/calcert

Conventions Used in the Documentation

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



Starting Analog Modulation Analysis

2 \Welcome to the Analog Modulation Analysis

Application

The R&S FPL1-K7 AM/FM/PM measurement demodulator option converts the

R&S FPL1000 into an analog modulation analyzer for amplitude-, frequency- or phase-
modulated signals. It measures not only characteristics of the useful modulation, but
also factors such as residual FM or synchronous modulation.

The R&S FPL1 Analog Modulation Analysis application features:

e AM, FM, and PM demodulation, with various result displays:
— Modulation signal versus time
— Spectrum of the modulation signal (FFT)
— RF signal power versus time
— Spectrum of the RF signal

® Determining maximum, minimum and average or current values in parallel over a
selected number of measurements

® Maximum accuracy and temperature stability due to sampling (digitization) already
at the IF and digital down-conversion to the baseband (I/Q)

® Error-free AM to FM conversion and vice versa, without deviation errors, frequency
response or frequency drift at DC coupling

® Relative demodulation, in relation to a user-defined or measured reference value

Availability of the Analog Modulation Analysis application

Using the Analog Modulation Analysis application requires the optional Analog Modula-
tion Analysis firmware (R&S FPL1-K7).

21

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

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S FPL1000 User Manual. The latest version is available for down-
load at the product homepage http://www.rohde-schwarz.com/product/FPL1000.

Starting Analog Modulation Analysis
Analog modulation analysis is a separate application on the R&S FPL1000.

To activate analog modulation analysis

1. Select the [MODE] key.

A dialog box opens that contains all operating modes and applications currently
available on your R&S FPL1000.

2. Select the "Analog Demod" item.



Understanding the Display Information
AV Analog Demod

The R&S FPL1000 opens a new channel setup for the application for analog mod-
ulation analysis.

The measurement is started immediately with the default settings. It can be configured
in the analog modulation analysis "Overview" dialog box, which is displayed when you
select the "Overview" softkey from any menu (see Chapter 5.1, "Configuration Over-
view", on page 29).

Multiple Channel Setups and Sequencer Function

When you activate an application, a new channel setup is created which determines
the measurement settings for that application ("Channel"). The same application can
be activated with different measurement settings by creating several "Channel"s for the
same application.

The number of channel setups that can be configured at the same time depends on the
available memory on the instrument.

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

If activated, the measurements configured in the currently defined "Channel"s 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 channel setups are updated in the tabs (as well as
the "MultiView") as the measurements are performed. Sequential operation itself is
independent of the currently displayed tab.

For details on the Sequencer function see the R&S FPL1000 User Manual.

2.2 Understanding the Display Information

The following figure shows a measurement diagram during analog modulation analy-
sis. All different information areas are labeled. They are explained in more detail in the
following sections.



R&S®FPL1-K7 Welcome to the Analog Modulation Analysis Application
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1 = Channel Setup 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 result display
6 = Instrument status bar with error messages and date/time display
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In the Analog Modulation Analysis application, the R&S FPL1000 shows the following

settings:

Table 2-1: Information displayed in the channel setup bar in the application for analog modulation
analysis

Ref Level Reference level

Att RF attenuation applied to input

Offset Reference level offset

AQT Measurement time for data acquisition.

RBW Resolution bandwidth

DBW Demodulation bandwidth

Freq Center frequency for the RF signal

Window title bar information

For each diagram, the header provides the following information:

User Manual 1178.3392.02 — 07



Understanding the Display Information

1 FM Time Domain APy 0.00 Hz DC Demod Out
1 2 2]

Figure 2-1: Window title bar information in the application for analog modulation analysis

1 = Window number

2 = Modulation type

3 = Trace color

4 = Trace number

5 = Detector

6 = Trace mode

7 = Reference value (at the defined reference position)

8 = AF coupling (AC/DC), only in AF time domains, if applicable
9 = Results are selected for demodulation output

Diagram footer information

The diagram footer (beneath the diagram) contains the following information, depend-
ing on the evaluation:

RF Spectrum

CF: Center frequency | Sweep points Span: measured span
of input signal

RF Time domain

CF: Center frequency | Sweep points Time per division
of input signal

AF Spectrum

AF CF: center fre- Sweep points AF Span: evaluated span
quency of demodula-
ted signal

AF Time domain

CF: Center frequency | Sweep points Time per division
of input signal

For most modes, the number of sweep points shown in the display are indicated in the
diagram footer. In zoom mode, the (rounded) number of currently displayed points are
indicated.

Status bar information

Global instrument settings, the instrument status and any irregularities are indicated in
the status bar beneath the diagram.



3 Measurements and Result Displays

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

The data that was measured by the R&S FPL1000 can be evaluated using various dif-
ferent methods. In the Analog Modulation Analysis application, up to six evaluation
methods can be displayed simultaneously in separate windows. The results can be dis-
played as absolute deviations or relative to a reference value or level.

6 The abbreviation "AF" (for Audio Frequency) refers to the demodulated AM, FM or PM
signal.

Basis for evaluation

All evaluations are based on the 1/Q data set acquired during the measurement. The
spectrum of the modulated signal to be evaluated is determined by the demodulation
bandwidth. However, it can be restricted to a limited span ("AF Span") if only part of the
signal is of interest. Furthermore, the time base for evaluations in the time domain can
be restricted to analyze a smaller extract in more detail, see Chapter 4.6, "Time
Domain Zoom", on page 27.
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AM Time Domain
Displays the modulation depth of the demodulated AM signal (in %) versus time.



R&S®FPL1-K7 Measurements and Result Displays
______________________________________________________________________________________________________________________________________________________________|

1 AM Time Domain o 1AP Clrw Ref: 0,00 %4

CF 100.0 MHz 1001 pts

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:AM:REL"'
(See LAYout :ADD[ :WINDow] ? on page 180)

FM Time Domain
Displays the frequency spectrum of the demodulated FM signal versus time.

e
User Manual 1178.3392.02 — 07 12



R&S®FPL1-K7 Measurements and Result Displays
______________________________________________________________________________________________________________________________________________________________|

1 FM Time Domain o 14P Clrw Ref:C

CF 100.0 MHz 1001 pts

Remote command:
LAY:ADD? 'l',RIGH, 'XTIM:FM'
(See LAYout :ADD[ :WINDow] ? on page 180)

PM Time Domain
Displays the phase deviations of the demodulated PM signal (in rad or °) versus time.

e
User Manual 1178.3392.02 — 07 13



R&S®FPL1-K7 Measurements and Result Displays
______________________________________________________________________________________________________________________________________________________________|

1 PM Time Domain o 14P Clrw Ref:0

CF 100,00 MHz 1001 pts

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:PM'
(See LAYout :ADD[ :WINDow] ? on page 180)

AM Spectrum
Displays the modulation depth of the demodulated AM signal (in % or dB) versus AF
span. The spectrum is calculated from the demodulated AM signal in the time domain

via FFT.

e
User Manual 1178.3392.02 — 07 14



R&S®FPL1-K7 Measurements and Result Displays

2 AM Spectrum

1001 pts AF Span 2.5 MHz

Remote command:
LAY:ADD? 'l',RIGH, 'XTIMe:AM:REL:AFSPectruml’

(see LAYout :ADD[:WINDow] ? on page 180)

FM Spectrum

Displays the frequency deviations of the demodulated FM signal (in Hz or dB) versus
AF span. The spectrum is calculated from the demodulated AM signal in the time
domain via FFT.

e
User Manual 1178.3392.02 — 07 15



R&S®FPL1-K7 Measurements and Result Displays

2 FM Spectrum

1001 pts AF Span 2.5 MHz

Remote command:
LAY:ADD? '1l',RIGH, 'XTIMe:FM:AFSPectruml'

(see LAYout :ADD[ :WINDow] ? on page 180)

PM Spectrum

Displays the phase deviations of the demodulated PM signal (in rad, ° or dB) versus
AF span. The spectrum is calculated from the demodulated AM signal in the time
domain via FFT.

e
User Manual 1178.3392.02 — 07 16



R&S®FPL1-K7 Measurements and Result Displays
______________________________________________________________________________________________________________________________________________________________|

2 PM Spectrum o1 AP Clrw Ref: 10,00 rad

Pl N .

AF Stop 1.0 MHz

AF Start 0.0 Hz ' pts

Remote command:
LAY:ADD? '1',RIGH, 'XTIMe:PM:AFSPectruml'

(see LAYout :ADD[:WINDow] ? on page 180)

RF Time Domain
Displays the RF power of the input signal versus time. The level values represent the

magnitude of the I/Q data set.

e
User Manual 1178.3392.02 — 07 17



R&S®FPL1-K7 Measurements and Result Displays
______________________________________________________________________________________________________________________________________________________________|

1 RF Time Domain o1 AP Clrwy

CF 100.0 MHz 1001 pts

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:AM'
(see LAYout:ADD[:WINDow] ? on page 180)

RF Spectrum
Displays the spectrum of the input signal. In contrast to the Spectrum application, the
frequency values are determined using FFT from the recorded 1/Q data set.

e
User Manual 1178.3392.02 — 07 18



R&S®FPL1-K7 Measurements and Result Displays

2 RF Spectrum

1001 pts Span 1.0 MHz

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:SPECTRUM'
(see LAYout:ADD[:WINDow] ? on page 180)

Result Summary
The result summary displays the results of the demodulation functions for all windows
in a table.

4 Result Summary D
Carrier Power -7.17 dBm Carrier Offset -4.48 Hz wod Depth
+Peak -Peak tPealk/? BME Mod. Freq. 5

& 1y
i

; SINAD THIT
AM 25.201 %0 -25.167 % 25.184 % 17.543 % 1.0001 MHz 53.116 dB -58.491 dB

For each demodulation, the following information is provided:

Table 3-1: Result summary description

Label Description

+Peak Positive peak (maximum)

-Peak Negative peak (minimum)

+/-Peak/2 Average of positive and negative peaks
RMS Root Mean Square value

Mod Freq Modulation frequency

User Manual 1178.3392.02 — 07 19



Label Description

SINAD Signal-to-noise-and-distortion
(Calculated only if AF Spectrum is displayed)

Measures the ratio of the total power to the power of noise and harmonic distortions.
The noise and harmonic power is calculated inside the AF spectrum span. The DC
offset is removed before the calculation.

SINAD [dB]: 20- log[ total power }

noise + distortion power

THD Total harmonic distortion

The ratio of the harmonics to the fundamental and harmonics. All harmonics inside
the AF spectrum span are considered up to the tenth harmonic.

(Calculated only if AF Spectrum is displayed)
o0
%

THD[dB]=20-log| =

Note: Relative demodulation results. Optionally, the demodulation results in relation to
user-defined or measured reference values are determined. See Chapter 5.7.6, "Result
Table Settings", on page 63.

In addition, the following general information for the input signal is provided:

® Carrier Power: the power of the carrier without modulation

® Carrier Offset: the deviation of the calculated carrier frequency to the ideal carrier
frequency

® Modulation Depth (AM or RF Time Domain only): the difference in amplitude the
carrier signal is modulated with

Remote command:

LAY:ADD? '1',RIGH,RSUM, see LAYout:ADD[:WINDow]? on page 180

Results:
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]? on page 192
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>] :RELative?
on page 193

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

This table is displayed automatically if configured accordingly (see "Marker Table Dis-
play" on page 86).

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

Remote command:

LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 180
Results:

CALCulate<n>:MARKer<m>:X on page 207
CALCulate<n>:MARKer<m>:Y on page 208



R&S®FPL1-K7 Measurements and Result Displays
I EEEEEEEEEEEEEEEEE————————————————————————

Marker Peak List

The marker peak list determines the frequencies and levels of peaks in the spectrum or
time domain. How many peaks are displayed can be defined, as well as the sort order.
In addition, the detected peaks can be indicated in the diagram. The peak list can also
be exported to a file for analysis in an external application.

3 Marker Peak List
Wnd No x-Value
, ' 0 dBEm
ms dBrm
ms G, dBrm
ms dBrm
ms dBm
ms 0 dBm
ms 519 dBm

A I O T T W

—l

ms

Remote command:

LAY:ADD? '1',RIGH, PEAK, see LAYout:ADD[:WINDow]? on page 180
Results:

CALCulate<n>:MARKer<m>:X on page 207
CALCulate<n>:MARKer<m>:Y on page 208

|
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Demodulation Process

4 Measurement Basics

4.1

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

®  DemOodUulation PrOCESS......ccociiiiiiei ettt e e e e e e et e e e e e e eebae e eeaeees 22
o Demodulation Bandwidth.............couuuiiiiiiiiiiie e 24
e Sample Rate and Demodulation Bandwidth...........ccccuiiiiiiiiiieee 25
LI N e oY T PSPPI 26
L N e (Y 26
®  TimMeE DOMAIN ZOOM......ciiiiiiieiiiiticceeee e e e i e e e e e e e e e e e e e ee et ee e e eee e bbb aeeeeseeeeaaaaaaees 27

Demodulation Process

The demodulation process is shown in Figure 4-1. All calculations are performed simul-
taneously with the same I/Q data set. Magnitude (= amplitude) and phase of the com-
plex 1/Q pairs are determined. The frequency result is obtained from the differential
phase.

For details on general I/Q data processing in the R&S FPL1000, refer to the reference
part of the I/Q Analysis remote control description in the R&S FPL1000 User Manual.



Demodulation Process

Software demodulator

Trace . RF spactrum
FFT Arithmetic = trace
Trace - AF spectrum
A Arithmetic > ace
frequency modulation
AF o calculation frequency
|M_F3-\955 | carrier
AM demodulator power
amplitude Trace Inter- Trace RF power
I"+Q Arithmetic [ | polation [1] Detector [ trace
| data s | modulation
L lowpass - Counter +froquancy
Qdata - ™
Trace Inter- Trace
! AF Filter Arithmetle [ polation —8- Detectar - AM trace
= + peak
- - peak
AM L 1/2 pk-pk
Detectors | rms
&
modulation
Counter —m depth
N medulation
frequency
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FM demodulator N offset
ctanta 1 L | Coupling | | Trace | | Inter- Trace
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Detectors [ 1/2 pk-pk
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Counter |, modulation
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Phase | Arithmetic polation Detector
offset
- + peak
PR - - Peak
Detectors —w 1/2 pk-pk
& = ms
Counter modulation
frequency

Figure 4-1: Block diagram of software demodulator



Demodulation Bandwidth

The AM DC, FM DC and PM DC raw data of the demodulators is fed into the "Trace
Arithmetic" block that combines consecutive data sets. Possible trace modes are:
Clear Write, Max Hold, Min Hold and Average. The output data of the "Trace Arith-
metic" block can be read via remote control ([ SENS: ] ADEM: <evaluation>:RES?,
see [SENSe:]ADEMod<n>:AM[:ABSolute] [:TDOMain] :RESult? on page 187.

The collected measured values are evaluated by the selected detector. The result is
displayed on the screen and can be read out via remote control.

In addition, important parameters are calculated:

® A counter determines the modulation frequency for AM, FM, and PM.

® average power = carrier power (RF power)

® average frequency = carrier frequency offset (FM)

® The modulation depth or the frequency or phase deviation; the deviations are
determined from the trace data

AC coupling is possible with FM and PM display.

4.2 Demodulation Bandwidth

The demodulation bandwidth determines the span of the signal that is demodulated. It
is not the 3 dB bandwidth of the filter but the useful bandwidth which is distortion-free
with regard to phase and amplitude.

Therefore the following formulas apply:

® AM: demodulation bandwidth = 2 x modulation frequency
® FM: demodulation bandwidth = 2 x (frequency deviation + modulation frequency)
® PM: demodulation bandwidth = 2 x modulation frequency x (1 + phase deviation)

demodulation bandwidth must be increased by the carrier offset, in addition to the
requirement described above. This also applies if FM or PM AC coupling has been
selected.

6 If the center frequency of the analyzer is not set exactly to the signal frequency, the

In general, the demodulation bandwidth should be as narrow as possible to improve
the S/N ratio. The residual FM caused by noise floor and phase noise increases dra-
matically with the bandwidth, especially with FM.

For help on determining the adequate demodulation bandwidth see "Determining the
demodulation bandwidth" on page 114.

A practical example is described in Chapter 9, "Measurement Example: Demodulating
an FM Signal", on page 108.



Sample Rate and Demodulation Bandwidth

4.3 Sample Rate and Demodulation Bandwidth

The maximum demodulation bandwidths that can be obtained during the measure-
ment, depending on the sample rate, are listed in the tables below for different demod-
ulation filter types. The allowed value range of the measurement time and trigger offset
depends on the selected demodulation bandwidth and demodulation filter. If the AF fil-
ter or the AF trigger are not active, the measurement time increases by 20 %.

A maximum of 24 million samples can be captured, assuming sufficient memory is
available; thus the maximum measurement time can be determined according to the
following formula:

Meas.time,,,, = Sample count,,,,, / sample rate

The minimum trigger offset is (-Meas.time )

Table 4-1: Available demodulation bandwidths and corresponding sample rates

Demodulation BW Sample Rate (Flat Top) Sample Rate (Gaussian Top)
100 Hz 122.0703125 Hz 400 Hz
200 Hz 244140625 Hz 800 Hz
400 Hz 488.28125 Hz 1.6 kHz
800 Hz 976.5625 Hz 3.2 kHz
1.6 kHz 1.953125 kHz 6.4 kHz
3.2kHz 3.90625 kHz 12.8 kHz
6.4 kHz 7.8125 kHz 25.6 kHz
12.5 kHz 15.625 kHz 50 kHz
25 kHz 31.25 kHz 100 kHz
50 kHz 62.5 kHz 200 kHz
100 kHz 125 kHz 400 kHz
200 kHz 250 kHz 800 kHz
400 kHz 500 kHz 1.6 MHz
800 kHz 1 MHz 3.2 MHz
1.6 MHz 2 MHz 6.4 MHz
3 MHz 4 MHz 12 MHz
5 MHz 8 MHz 20 MHz
8 MHz 16 MHz 32 MHz
10 MHz 32 MHz 40 MHz
18 MHz* 32 MHz 72 MHz
28 MHz* 64 MHz 112 MHz




AF Filters

Demodulation BW Sample Rate (Flat Top) Sample Rate (Gaussian Top)

40 MHz* 64 MHz 160 MHz

* Gaussian filter curve is limited by 1/Q bandwidth

Flat top filters require an I/Q bandwidth at least the size of the demodulation bandwidth

6 on the R&S FPL1000. Gauss filters require at least twice the size of the demodulation
bandwidth on the R&S FPL1000. If necessary, install optional bandwidth extensions on
the R&S FPL1000 to make use of the required demodulation filter.

Large numbers of samples

Principally, the R&S FPL1000 can handle up to 24 million samples. However, when
480001 samples are exceeded, all traces that are not currently being displayed in a
window are deactivated to improve performance. The traces can only be activated
again when the samples are reduced.

6 Effects of measurement time on the stability of measurement results

Despite amplitude and frequency modulation, the display of carrier power and carrier
frequency offset is stable.

This is achieved by a digital filter which sufficiently suppresses the modulation, provi-
ded, however, that the measurement time is = 3 x 1 / modulation frequency, i.e. that at
least three periods of the AF signal are recorded.

The mean carrier power for calculating the AM is also calculated with a digital filter that
returns stable results after a measurement time of = 3 x 1 / modulation frequency, i.e.
at least three cycles of the AF signal must be recorded before a stable AM can be
shown.

4.4 AF Triggers

The Analog Modulation Analysis application allows triggering to the demodulated sig-
nal. The display is stable if a minimum of five modulation periods are within the record-
ing time.

Triggering is always DC-coupled. Therefore triggering is possible directly to the point
where a specific carrier level, phase or frequency is exceeded or not attained.

4.5 AF Filters

Additional filters applied after demodulation help filter out unwanted signals, or correct
pre-emphasized input signals. A CCITT filter allows you to evaluate the signal by simu-
lating the characteristics of human hearing.
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4.6 Time Domain Zoom

For evaluations in the time domain, the demodulated data for a particular time span
can be extracted and displayed in more detail using the "Time Domain Zoom" function.
This is useful if the measurement time is very large and thus each sweep point repre-
sents a large time span. The time domain zoom function distributes the available
sweep points only among the time span defined by the zoom area length. The time
span displayed per division of the diagram is decreased. Thus, the display of the
extracted time span becomes more precise.

1 FM Time Domain » 1 4P Clrw Ref:0.00Hz DC

L

W IHI |

}l’l Wm il w QIITI !} WJ lw ‘r{

Figure 4-2: FM time domain measurement with a very long measurement time (200 ms)

CF 1.0 GHz 1004-pis

1 FM Time Domain » 1AP Clrw Ref:0.00Hz DC

Time per Divisian

2oms [t

Start 0.0 s 1004-pis 2.0 ms

Figure 4-3: FM time domain measurement with time domain zoom (2.0 ms per division)

The time domain zoom area affects not only the diagram display, but the entire evalua-
tion for the current window.

In contrast to the time domain zoom, the graphical zoom is available for all diagram
evaluations. However, the graphical zoom is useful only if more measured values than
trace points are available. The (time) span represented by each measurement point
remains the same.
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Configuration Overview

Configuration

Access: [MODE] > "Analog Demod"
Analog Modulation Analysis requires a special application on the R&S FPL1000.

When you activate an R&S FPL1 Analog Modulation Analysis application the first time,
a set of parameters is passed on from the currently active application. After initial
setup, the parameters for the channel setup are stored upon exiting and restored upon
re-entering the channel setup. Thus, you can switch between applications quickly and
easily.

When you activate the R&S FPL1 Analog Modulation Analysis application, Analog
Modulation Analysis for the input signal is started automatically with the default config-
uration. The "Analog Demod" menu is displayed and provides access to the most
important configuration functions.

The remote commands required to perform these tasks are described in Chapter 11,
"Remote Commands for Analog Modulation Analysis", on page 115.
Predefined settings

For commonly performed measurements, standard setup files are provided for quick
and easy configuration. Simply load an existing standard settings file and, if necessary,
adapt the measurement settings to your specific requirements.

For an overview of predefined standards and settings see Chapter A, "Predefined
Standards and Settings", on page 268.

o  Configuration OVEIVIEW.......coiiiiiieei et e e e e e e e 29
e Configuration According to Standards...........cccouiiiiiiiiiieei e 31
o Input and Frontend Setlings........coiiiiiiiiiiiiie e 33
L J I g To To [ o @] 01T [ =1 o) o PSR 41
®  Data ACQUISTHION. ... e e e e e e e e e e e ——————— 44
o  Demodulation DiSplay.........cccee e —————— 49
®  DemOdUIAtION. ... e 49
®  OULPUL SELINGS. ... e e e e 66
o Adjusting Settings Automatically...........ccooiiiiiiiiiii e 66

Configuration Overview

Access: "Meas Config" > "Overview"

Using the R&S FPL1 Analog Modulation Analysis application you can perform Analog

Modulation Analysis using predefined standard setting files, or independently of stand-
ards using user-defined measurement settings. Such settings can be stored for recur-

rent use.
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Thus, configuring Analog Modulation Analysis measurements requires one of the fol-
lowing tasks:

® Selecting an existing standard settings file and, if necessary, adapting the mea-
surement settings to your specific requirements.

® Configuring the measurement settings and, if necessary, storing the settings in a
file.

"Overview" window

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

Overview

Analog Demod

Input RF

Ref Level 0.0 dBm

Level Offset 0.0dB

Att 10.0dB DBW 5.0 MHz

Preamp Off AQT 62.5ps Video Out
Center Freq 13.25 GHz Demod Filter Flat FM Time Domain Trigger Out

Lall

m Input/Frontend Data Acquisition—* [

11
;‘ Demod/Display — @ Output

l

Trigger ‘%m (D Demod Settings — 1f(x)l Analysis

Source Free Run Squelch State off Trace 1 Clear Write

Squelch Level -20.0 dBm Detector Auto Peak
AF Center 1.25 MHz Marker 1 off
AF Span 2.5 MHz Limits off

Level

Preset Channel  Setup Standard Specifics for 1: FM Time Domain  ~

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. The individual configuration steps are displayed in the
order of the data flow. In particular, the "Overview" provides quick access to the follow-
ing configuration dialog boxes (listed in the recommended order of processing):

1. Input/Frontend
See Chapter 5.3, "Input and Frontend Settings", on page 33

2. Trigger
See Chapter 5.4, "Trigger Configuration”, on page 41

3. Data Acquisition
See Chapter 5.5, "Data Acquisition", on page 44

4. Demod/Display
See Chapter 5.6, "Demodulation Display”, on page 49

5. Demodulation Settings
See Chapter 5.7, "Demodulation”, on page 49

6. Analysis
See Chapter 6, "Analysis", on page 70

|
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Configuration According to Standards

7. (Optionally:) Outputs
See Chapter 5.8, "Output Settings", on page 66

To configure settings

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

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

Do not confuse the "Preset Channel" button with the [Preset] key, which restores the
entire instrument to its default values and thus closes all channel setups on the
R&S FPL1000 (except for the default channel setup)!

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 124

Setup Standard
Opens a file selection dialog box to select a predefined setup file. See "Setup Stan-
dard" on page 32.

Specific Settings for

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

Select an active window from the "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.

Configuration According to Standards

Access: "Overview" > "Setup Standard"

Various predefined settings files for common standards are provided for use with the
R&S FPL1 Analog Modulation Analysis application. In addition, you can create your
own settings files for user-specific measurements.

For details on which settings are defined and an overview of predefined standards see
Chapter A, "Predefined Standards and Settings", on page 268.

TS (U] TS 1 = g T = o SRS 32
L Selecting Storage Location - Drive/ Path/ Files..........ccoceeeeeeeeeeeeeeeereneenen. 32
L T= N1 Y=Y 32
L L0ad SEANAAIG. ...ttt 33
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Setup Standard

Opens a file selection dialog box to select a predefined setup file. The predefined set-
tings are configured in the R&S FPL1000 Analog Modulation Analysis application. This
allows for quick and easy configuration for commonly performed measurements.

Setup Standard N ) X

Drive: ag=(C:)0S ~ Path: 'l AdemodPredefined (C: /FPL /FF ~

O AM Broadcast.xml

01 FM Broadcast.xml

0 FM Narrowband.xml

01 Frequency Settling.xml

1 none.xml

Restore
Standard
Files

File Name

Selecting Storage Location - Drive/ Path/ Files — Setup Standard
Select the storage location of the file on the instrument or an external drive.

The default storage location for the settings files is:
C:\Users\Public\Documents\Rohde-Schwarz\Analyzer\user\
predefined\AdemodPredefined

File Name < Setup Standard
Contains the name of the data file without the path or extension.

File names must be compatible with the Windows conventions for file names. In partic-
ular, they must not contain special characters such as ":", "*", "?".

For details on the filename and location, see the "Data Management" topic in the
R&S FPL1000 User Manual.
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Load Standard < Setup Standard
Loads the selected measurement settings file.

Remote command:
[SENSe: ] ADEMod:PRESet [ : STANdard] on page 125

Save Standard < Setup Standard
Saves the current measurement settings for a specific standard as a file with the
defined name.

Remote command:
[SENSe: ] ADEMod:PRESet : STORe on page 125

Delete Standard < Setup Standard

Deletes the selected standard. Standards predefined by Rohde & Schwarz can also be
deleted. A confirmation query is displayed to avoid unintentional deletion of the stan-
dard.

Note: Restoring predefined standard files. The standards predefined by Rohde &
Schwarz available at the time of delivery can be restored using the "Restore Standard
Files" function (see "Restore Standard Files" on page 33).

Restore Standard Files — Setup Standard
Restores the standards predefined by Rohde & Schwarz available at the time of deliv-

ery.
Note that this function will overwrite customized standards that have the same name
as predefined standards.

Remote command:
[SENSe: ] ADEMod:PRESet :RESTore on page 125

5.3 Input and Frontend Settings

Access: "Overview" > "Input/Frontend"

The source and characteristics of the input signal to be demodulated are configured in
the "Input/Frontend Settings" dialog box.

Power sensor settings are described in the R&S FPL1000 User Manual.

Internal generator settings are described in the R&S FPL1000 User Manual.

o  Radio FrequenCy INPUL.......o i 33
e Settings for Input from I/Q Data Files...........cooeccuiiiiiieie e 35
e Independent CW SoUrce SEttiNgS.....cuuiiiieeiii it e e e e e 36
@ AMPIItUAE SENGS..coiiiiiiii e e e e e e 37
L I (o [ 1= o PP PRSP 40

5.3.1 Radio Frequency Input

Access: "Overview" > "Input" > "Input Source" > "Radio Frequency"
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Input Source Power Sensor

Radio
Frequency

Impedance

RF Input Protection

The RF input connector of the R&S FPL1000 must be protected against signal levels
that exceed the ranges specified in the data sheet. Therefore, the R&S FPL1000 is
equipped with an overload protection mechanism. 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.

The RF input connector of the R&S FPL1000 must be protected against signal levels
that exceed the ranges specified in the data sheet. Therefore, the R&S FPL1000 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.

@ The power sensor functions are described in the R&S FPL1000 User Manual.

Radio FrequenCy STate... ... e 34
T g 0= F= g o7 = TSP 34
SAW FIEI ..t n e s b sb e nee s 35

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

Remote command:
INPut<ip>:SELect on page 127

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FPL1000 can be setto 50 Q or 75 Q.
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Configuration

5.3.2

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).

This value also affects the unit conversion (see "Reference Level" on page 38).

This function is not available for input from the optional Digital Baseband Interface or
from the optional Analog Baseband Interface . For analog baseband input, an impe-
dance of 50 Q is always used.

Remote command:
INPut<ip>:IMPedance on page 127

SAW filter

The R&S FPL1000 hardware contains both a wide and a narrow IF path. Depending on
the used analysis bandwidth, the R&S FPL1000 determines which IF path to use auto-
matically. The wide IF path allows for a smoother signal at the center frequency, while
the narrow IF path supresses possibly distorting signals further away from the center
frequency. Using this setting, you can affect which IF path is used.

"Auto" The R&S FPL1000 determines which IF path to use automatically,
depending on the used analysis bandwidth.

"Off" The wide IF path is always used.

Remote command:
INPut<ip>:FILTer:SAW on page 126
Settings for Input from 1/Q Data Files

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

Or: [INPUT/OUTPUT] > "Input Source Config" > "Input Source" > "1/Q File"

Input Source

RF Input (KL OfFf

Input File

I/Q File C:\WhiteNoise-1GHz.ig.tar

Saved by: VSE_1.10

Comment: white noise at 1GHz
Date & time: 2015-04-29 17:29:51
Sample rate: 10 MHz

Acquisition Bandwidth: 8 MHz

Number of samples: 10000300

Duration of signal: 1.00003 s

Number of channels: 1

T I LT o 10 1 Y] = (= TS 35
Select I/Q data fil€....cueeeieiieieieee e 36

1/Q Input File State
Enables input from the selected 1/Q input file.
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Input and Frontend Settings

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

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

Remote command:
INPut<ip>:SELect on page 127

Select I/Q data file
Opens a file selection dialog box to select an input file that contains 1/Q data.

The 1/Q data must have a specific format (. ig. tar) as described in R&S FPL1000 1/Q
Analyzer and 1/Q Input User Manual.

The default storage location for 1/Q data files is
C:\Users\Public\Documents\Rohde-Schwarz\Analyzer\user.

Remote command:
INPut<ip>:FILE:PATH on page 128

Independent CW Source Settings

Access: Toolbar > "Generator Config"

The independent CW signal is available in all R&S FPL1000 applications if the optional
Internal Generator R&S FPL1-B9 is installed.

For details, see the R&S FPL1000 User Manual.

] = (= T 36
[ V7= RN 36
(VL= O 1 7= ST 37
Yo [ U= o3 PP 37
State

Enables or disables the internal generator. The generator signal is output at the GEN
Output 50 Q connector on the front panel.

Remote command:
OUTPut<up>[:STATe] on page 128

Level
Defines the output power of the internal generator.

The default output power is -20 dBm. The range is from -60 dBm to +10 dBm.

Remote command:
SOURce<si>:POWer[:LEVel] [ :IMMediate] [ :AMPLitude] on page 129
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Input and Frontend Settings

Level Offset
Defines an offset to the output power of the internal generator. Used to adapt the level
display, for example to cable loss.

Remote command:
SOURce<si>:POWer[:LEVel] [:IMMediate] : OFFSet on page 129

Frequency
Defines the frequency of the internal generator signal as an independent CW source.
The step size depends on the measurement mode.

If the internal generator is used as a tracking generator, the frequency is coupled to the
frequency of the analyzer. Thus, this setting is not available.

Remote command:
SOURce<si>:INTernal : FREQuency on page 129

Amplitude Settings

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

Amplitude settings determine how the R&S FPL1000 must process or display the
expected input power levels.

®
Amplitude Auto Settings Scale
R =1ale | Aftenuation

-10.0 dBm

Auto Manual
0.0dB

dBm
Value 0.0 dB

Auto Level
Input Settings

Impedance oo 7b0 Preamplifier on
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Attenuation Mode / ValUE............ooo ottt 39
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Reference Level

Defines the expected maximum input signal level. Signal levels above this value may
not be measured correctly, which is indicated by the "IF Overload" status display
("OVLD" for analog baseband or digital baseband input).

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

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

Since the hardware of the R&S FPL1000 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 optimum measurement (no compression, good signal-to-
noise ratio).

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 134

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 FPL1000 so the application shows correct power results. All displayed power
level results are shifted by this value.

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

Note, however, that the internal reference level (used to adjust the hardware settings to
the expected signal) ignores any "Reference Level Offset". Thus, it is important to keep
in mind the actual power level the R&S FPL1000 must handle. Do not rely on the dis-
played reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :RLEVel:0OFFSet on page 134

Unit — Reference Level
The R&S FPL1000 measures the signal voltage at the RF input.

In the default state, the level is displayed at a power level of 1 mW (= dBm). Via the
known input impedance (50 Q or 75 Q, see "Impedance" on page 34), conversion to
other units is possible.

The following units are available and directly convertible:
dBm

dBmV

dBpVv

dBpA

dBpW

Volt

Ampere

Watt
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Remote command:
INPut<ip>:IMPedance on page 127
CALCulate<n>:UNIT:POWer on page 133

Setting the Reference Level Automatically (Auto Level) < Reference Level
Automatically determines a reference level which ensures that no overload occurs at
the R&S FPL1000 for the current input data. At the same time, the internal attenuators
are adjusted so the signal-to-noise ratio is optimized, while signal compression and
clipping are minimized.

To determine the required reference level, a level measurement is performed on the
R&S FPL1000.

If necessary, you can optimize the reference level further. Decrease the attenuation
level manually to the lowest possible value before an overload occurs, then decrease
the reference level in the same way.

You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meastime Manual)" on page 68).

Remote command:
[SENSe:]ADJust:LEVel on page 168

Attenuation Mode / Value

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

In "Manual" mode, you can set the RF attenuation in 5 dB steps down to 0 dB (with
option R&S FPL1-B22: in 1 dB steps). 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 reference level is adjusted accordingly and the
warning "limit reached" is displayed.

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

Remote command:
INPut<ip>:ATTenuation on page 134
INPut<ip>:ATTenuation:AUTO on page 135

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FPL1000 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).

This value also affects the unit conversion (see "Reference Level" on page 38).

This function is not available for input from the optional Digital Baseband Interface or
from the optional Analog Baseband Interface . For analog baseband input, an impe-
dance of 50 Q is always used.
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Remote command:
INPut<ip>:IMPedance on page 127

Preamplifier
If the (optional) internal preamplifier hardware is installed, a preamplifier can be activa-
ted for the RF input signal.

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

Note that if an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

The input signal is amplified by 20 dB if the preamplifier option is activated.

Remote command:
INPut<ip>:GAIN:STATe on page 135

5.3.5 Frequency

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

Power Sensor Amplitude Frequency Auto Settings

Stepsize 0.1 * Demod BW

(07210 (= g o (=T U= o o3RRS 40
Center FreqUENCY SEEPSIZE.....cuuiiiiiiiiiiee ettt e e e e e e e e reeaeee s 40

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

The allowed range of values for the center frequency depends on the frequency span.
span > 0: Spanmin/2 < center < fmax - Spanmin/2
frax @nd span,,, depend on the instrument and are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency:CENTer on page 131

Center Frequency Stepsize
Defines the step size of the center frequency. The step size can be coupled to the
demodulation bandwidth, or it can be manually set to a fixed value.

|
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Trigger Configuration

"0.1 *Demod  Sets the step size for the center frequency to 10 % of the demodula-
BW" tion bandwidth.
This is the default setting.

"0.5 *Demod  Sets the step size for the center frequency to 50 % of the demodula-

BW" tion bandwidth.
"X * Demod Sets the step size for the center frequency to a manually defined fac-
BW" tor of the demodulation bandwidth. The "X-Factor" defines the per-

centage of the demodulation bandwidth.
Values between 1 and 100 % in steps of 1 % are allowed. The default
setting is 10 %.

"= Center" Sets the step size to the value of the center frequency and removes

the coupling of the step size to the demodulation bandwidth. 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: LINK on page 132

[SENSe: ] FREQuency:CENTer:STEP: LINK: FACTor on page 132

[SENSe: ] FREQuency:CENTer: STEP on page 131

5.4 Trigger Configuration

Access: "Overview" > "Trigger"

Triggering means to capture the interesting part of the signal. Choosing the right trigger
type and configuring all trigger settings correctly allows you to detect various incidents
in your demodulated signals.

Optionally, the trigger signal used by the R&S FPL1000 can be output to a connected
device, and an external trigger signal from a connected device can be used by the
R&S FPL1000.

Trigger settings are identical to the base unit, except for the available trigger sources.
Gating is not available for Analog Modulation Analysis.
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Trigger

Trigger Source
Source Free Run

Level Drop-Out Time
Offset Slope

Hysteresis Holdoff

®  Trigger SOUICE SetliNGS.....icuuuriiiiiiiiiii e s e 42

5.4.1 Trigger Source Settings

Access: "Overview" > "Trigger" > "Trigger Source" tab

BT T L= S 10T o = SRR 42
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Trigger Source

In the R&S FPL1 Analog Modulation Analysis application, the next measurement can
be triggered if the selected input signal exceeds the threshold specified using the "Trig-
ger Level" setting (see "Trigger Level" on page 43). Thus, a periodic signal modula-
ted onto the carrier frequency can be displayed. It is recommended that the measure-
ment time covers at least five periods of the audio signal.

Remote command:
TRIGger[:SEQuence] : SOURce on page 147

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 147
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External Trigger 1 — Trigger Source
Data acquisition starts when the TTL signal fed into the trigger input connector of the
R&S FPL1000 meets or exceeds the specified trigger level.

(See "Trigger Level" on page 43).

Remote command:
TRIG:SOUR EXT

See TRIGger [ :SEQuence] : SOURce on page 147

IF Power — Trigger Source
The R&S FPL1000 starts capturing data as soon as the trigger level is exceeded
around the third intermediate frequency.

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

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

Remote command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 147

FM (Offline) / AM (Offline) / PM (Offline) / RF (Offline) — Trigger Source
Triggers when the demodulated input signal exceeds the trigger level.

Remote command:
TRIGger [:SEQuence] : SOURce on page 147

Time < Trigger Source
Triggers in a specified repetition interval.

Remote command:
TRIG:SOUR TIME, see TRIGger [ : SEQuence] : SOURce on page 147

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

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

Remote command:

TRIGger [ :SEQuence] : LEVel: IFPower on page 145

]
TRIGger[:SEQuence] : LEVel:IQPower on page 145
TRIGger[:SEQuence] : LEVel [ :EXTernal<port>] on page 144
TRIGger[:SEQuence] : LEVel:AM:RELative on page 145
TRIGger[:SEQuence] :LEVel:AM[:ABSolute] on page 146
TRIGger [:SEQuence] : LEVel:FM on page 146
TRIGger [:SEQuence] : LEVel : PM on page 146
Trigger Offset

Defines the time offset between the trigger event and the start of the sweep.
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Data Acquisition

Offset > 0: Start of the sweep is delayed

Offset < 0: Sweep starts earlier (pretrigger)

For the "Time" trigger source, this function is not available.

Remote command:
TRIGger [:SEQuence] :HOLDoff [ : TIME] on page 143

Hysteresis

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

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

(For details see the R&S FPL1000 1/Q Analyzer and 1/Q Input User Manual.)

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 144

Drop-Out Time

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

Remote command:

TRIGger [:SEQuence] : DTIMe on page 143

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 147

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 144

Data Acquisition

Access: "Overview" > "Data Acquisition"

How data is to be acquired and then demodulated is configured in the "Data Acquisi-
tion" dialog box.

o  Bandwidth Settings.......cueiiiiiiii e 45
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Configuration

5.5.1

Bandwidth Settings

Access: "Overview" > "Data Acquisition" > "Bandwidth" tab

The bandwidth settings define which parts of the input signal are acquired and then
demodulated.

Data Acquisition 9

Bandwidth Sweep

Demodulation Bandwidth RN gr

Demodulation Filter Flat Gauss

Meas Time (AQT) 62.5 s

Resolution Bandwidth

Demodulation BandWidth............cooeeiiiii e 45
(D L=T g aToTo (U] =1 To] o 11 (=] 45
Measurement TiIMe (AQT ) ...t e e e e e e e e e s e e s nnnreeaeees 45
Resolution BandwWidth.............oouueiiiiiiiii e 46

Demodulation Bandwidth
Defines the demodulation bandwidth of the measurement. The demodulation band-
width determines the sample rate with which the input signal is captured and analyzed.

For recommendations on finding the correct demodulation bandwidth see Chapter 4.2,
"Demodulation Bandwidth", on page 24.

Remote command:
[SENSe: ]BWIDth:DEMod on page 141

Demodulation Filter
Defines the filter to be used for demodulation.

For details on sample rates, measurement times and trigger offsets for various demod-
ulation bandwidths when using a Gaussian filter, see Chapter 4.3, "Sample Rate and
Demodulation Bandwidth", on page 25.

"Flat" Default
"Gauss" Optimizes the settling behavior of the filter

Remote command:
[SENSe: | BWIDth:DEMod: TYPE on page 141

Measurement Time (AQT)
Defines how long data is acquired for demodulation.

Remote command:
[SENSe: ] ADEMod:MTIMe on page 139

|
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Resolution Bandwidth
Defines the resolution bandwidth for data acquisition. The available range is specified
in the data sheet.

Remote command:
[SENSe: | BANDwidth[:RESolution] on page 141

5.5.2 Sweep Settings

Access: "Overview" > "Data Acquisition" > "Sweep" tab

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

Data Acquisition [ 4

Bandwidth Sweep

Meas Time (AQT) EsyEyl;

Sweep Points 1001

Sweep Count 0

Select Frame

Continue Frame On

Frame Count

Spectrogram Clear

Specifics for 1: FM Time Domain  ~

Continuous SWEEP / RUN CONt....ccieiiiiiiieieie e e e e e e e e e e 47
Single Sweep / RUN SINGIE....co i 47
CoNtiNUE SINGIE SWEEP.....uuiiiiiiieeee et e e e e e e e e e e e s e beereeeeaaaeeesaannns 47
Measurement TiIMeE (AQT) ... ot e e e e e e e e e e e e s e e s ennnraraeees 48
V= T=T o B o] ) T 48
SWEEP/AVEIAgE COUNL.....iiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e e eeeeeseeeeearananaaaaas 48
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Continuous Sweep / Run Cont
After triggering, starts the sweep and repeats it continuously until stopped. This is the
default setting.

After triggering, starts the measurement and repeats it continuously until stopped.

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 setup. However, the sweep
mode only takes effect the next time the Sequencer activates that channel setup, and
only for a channel-defined sequence. In this case, a channel setup 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 FPL1000 User Manual.

Remote command:
INITiate<n>:CONTinuous on page 176

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 setup. However, the sweep mode
only takes effect the next time the Sequencer activates that channel setup, and only for
a channel-defined sequence. In this case, the Sequencer sweeps a channel setup 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.

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

For details on the Sequencer, see the R&S FPL1000 User Manual.

Remote command:
INITiate<n>[:IMMediate] on page 177

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 176
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Measurement Time (AQT)
Defines how long data is acquired for demodulation.

Remote command:
[SENSe: ] ADEMod:MTIMe on page 139

Sweep Points
Defines the number of measured values to be collected during one sweep.

All values from 101 to 100001 can be set. The default value is 1001 sweep points.

Remote command:
[SENSe: ] SWEep [ :WINDow<n>] : POINts on page 142

Sweep/Average Count
Defines the number of sweeps to be performed in the single sweep mode. Values from
0 to 200000 are allowed. If the values 0 or 1 are set, one sweep is performed.

The sweep count is applied to all the traces in all diagrams.

If the trace modes "Average", "Max Hold" or "Min Hold" are set, this value also deter-
mines the number of averaging or maximum search procedures.

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

Remote command:
[SENSe: ] SWEep:COUNt on page 142
[SENSe: ] AVERage<n>:COUNt on page 173

Select Frame
Selects a specific frame, loads the corresponding trace from the memory, and displays
it in the Spectrum window.

Note that activating a marker or changing the position of the active marker automati-
cally selects the frame that belongs to that marker.

This function is only available in single sweep mode or if the sweep is stopped, and
only if a spectrogram is selected.

The most recent frame is number 0, all previous frames have a negative number.
For more details see the R&S FPL1000 User Manual.

Remote command:
CALCulate<n>:SPECtrogram:FRAMe: SELect on page 200

Continue Frame
Determines whether the results of the previous sweeps are included in the analysis of
the next sweeps for trace modes "Max Hold", "Min Hold", and "Average".

This function is available in single sweep mode only.
® On
When the average or peak values are determined for the new sweep, the results of

the previous sweeps in the spectrogram are also taken into account.
o Off



Demodulation

The average or peak values are determined from the results of the newly swept
frames only.

Remote command:
CALCulate<n>:SPECtrogram:CONTinuous on page 199

Frame Count

Determines how many frames are plotted during a single sweep (as opposed to a con-
tinuous sweep). The maximum number of possible frames depends on the history
depth (see "History Depth" on page 75).

Remote command:

CALCulate<n>:SPECtrogram:FRAMe : COUNt on page 199

Clear Spectrogram
Resets the spectrogram result display and clears the history buffer.

This function is only available if a spectrogram is selected.

Remote command:
CALCulate<n>:SPECtrogram:CLEar[:IMMediate] on page 198

5.6 Demodulation Display

E Access: "Overview" > "Demod/Display"”

The demodulated signal can be displayed using various evaluation methods. All evalu-
ation methods available for the Analog Modulation Analysis application are displayed in
the evaluation bar in SmartGrid mode when you do one of the following:

Up to six evaluation methods can be displayed simultaneously in separate windows.
The Analog Modulation Analysis evaluation methods are described in Chapter 3, "Mea-
surements and Result Displays", on page 11.

6 For details on working with the SmartGrid see the R&S FPL1000 Getting Started man-
ual.

5.7 Demodulation

Access: "Overview" > "Demod Settings"

Or: "Meas Setup" > "Demod"

e Basic Demodulation Measurement Parameters (Demod).......cccccveieeiiiiiiiiiiieeennen. 50
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5.7.1 Basic Demodulation Measurement Parameters (Demod)

Access: "Overview" > "Demod Settings" > "Demod"
Or: "Meas Setup" > "Demod" > "Demod" tab

The basic demodulation measurement parameters define how the measurement is
performed.

Demodulation Settings s

AF Filter Scaling Unit Result Table

Time Domain Zoom
Squelch State State On
Squelch Level Start YRS

AF Coupling AC DC Length Auto Manual

PI

Phase Wrapping On Oft

Specifics for 5: PM Time Domain -

SQUEICH STALE... .t 50
S To [UT=Y Fod o T =Y USRS 50
AT COUPIING. ¢ttt ettt e e et e e e s aab b e e e e s san et et e e anneee e e s aanreeeas 51
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L 1 (=TSO 51

L AN et 52

L NG, ettt ettt en et e e 52
Zero Phase Reference Position (PM Time Domain only)........cooceveiiiiieieiiniiene e, 52
Phase Wrap On/Off (PM Time Domain ONly)......ccccoiiiiiiiiiiieiieeee e 52

Squelch State

Activates the squelch function, that is: if the signal falls below a defined threshold, the
demodulated data is automatically set to 0. This is useful, for example, to avoid
demodulation noise during transmission breaks.

This function is only available for FM demodulation.

Remote command:
[SENSe: ] ADEMod:SQUelch[:STATe] on page 150

Squelch Level
Defines the level threshold below which the demodulated data is set to 0 if squelching
is enabled. The squelch level is an absolute value.

|
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Remote command:
[SENSe: ] ADEMod: SQUelch:LEVel on page 150

AF Coupling
Controls the automatic correction of the frequency offset and phase offset of the input
signal:

This function is only available for FM or PM time domain evaluations.

® FM time evaluation
If DC is selected, the absolute frequency is displayed, i.e. an input signal with an
offset relative to the center frequency is not displayed symmetrically with respect to
the zero line.
If AC is selected, the frequency offset is automatically corrected, i.e. the trace is
always symmetric with respect to the zero line.

® PM time evaluation
If DC is selected, the phase runs according to the existing frequency offset. In addi-
tion, the DC signal contains a phase offset of + .
If AC is selected, the frequency offset and phase offset are automatically corrected,
i.e. the trace is always symmetric with respect to the zero line.

Remote command:
[SENSe: ] ADEMod<n>:AF:COUPling on page 149

Selected Trace
Defines the trace used to determine the results in the Result Summary.

Time Domain Zoom

Using the time domain zoom, the demodulated data for a particular time span is extrac-
ted and displayed in more detail. This is useful if the measurement time is very large
and thus each sweep point represents a large time span. The time domain zoom func-
tion distributes the available sweep points only among the time span defined by the
zoom area length. The time span displayed per division of the diagram is decreased.
Thus, the display of the extracted time span becomes more precise. Note that the time
domain zoom area affects not only the diagram display, but the entire evaluation for the
current window.

This function is only available for evaluations in the time domain.

Tip: In addition to the Time Domain Zoom, a graphical zoom is available for all diagram
evaluations. However, the graphical zoom is useful only if more measured values than
trace points are available. The (time) span represented by each measurement point
remains the same.

For details see the R&S FPL1000 User Manual.

State < Time Domain Zoom
Activates or deactivates the time domain zoom mode.

"On" Activates the time domain zoom.

"Off" Deactivates the time domain zoom and restores the original display. If
more measured values than measurement points are available, sev-
eral measured values are combined in one measurement point
according to the method of the selected trace detector.
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Remote command:
[SENSe: ] ADEMod<n>:Z00M|[ : STATe] on page 152

Start <— Time Domain Zoom
Defines the start time for the time domain zoom area. For spectrum evaluations the
start time is always 0.

Remote command:
[SENSe: ] ADEMod<n>:Z00M: STARt on page 151

Length < Time Domain Zoom

Defines the length of the time domain zoom area. Enter the length as a time value
manually, or use the "Auto" setting to set the length to the current number of sweep
points automatically.

Remote command:
[SENSe: ] ADEMod<n>:Z00M: LENGth on page 151
[SENSe: ] ADEMod<n>:Z00M: LENGth :MODE on page 151

Zero Phase Reference Position (PM Time Domain only)

Defines the position at which the phase of the PM-demodulated signal is set to 0 rad.
The entry is made with respect to time. In the default setting, the first measured value
is set to O rad.

This setting is only available for PM time domain displays with DC coupling.

Remote command:
[SENSe: ] ADEMod:PM:RPOint [ :X] on page 149

Phase Wrap On/Off (PM Time Domain only)
Activates/deactivates the phase wrap.

On The phase is displayed in the range £180° ( ). For example, if the phase exceeds +180°,
360° is subtracted from the phase value, with the display thus showing >-180°.

Off The phase is not wrapped.

This setting is only available for PM time domain displays with DC coupling.

5.7.2 Demodulation Spectrum

Access: "Overview" > "Demod Settings" > "Spectrum"

Or: "Meas Setup" > "Demod" > "Spectrum" tab

The demodulation spectrum defines which span of the demodulated data is evaluated.
Depending on the evaluation (AF or RF display), the settings vary.
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5.7.2.1 AF Evaluation

Access: "Overview" > "Demod Settings" > "Spectrum”
Or: "Meas Setup" > "Demod" > "Spectrum" tab

These settings are only available for AF Spectrum evaluations, not in the time domain.

Demodulation Settings L J X

Demod Spectrum AF Filter Scaling Unit Result Table

Settings

LAY 1.25 MHz

AF Start

AF Stop

AF Span

AF Full Span

Specifics for 2: FM Spectrum

AF Center
Defines the center frequency of the demodulated data to evaluate.

Remote command:
[SENSe: ] ADEMod:AF:CENTer on page 153

AF Start
Defines the start frequency of the demodulated data to evaluate.

Remote command:
[SENSe: ] ADEMod:AF: STARt on page 153

AF Stop
Defines the stop frequency of the demodulated data to evaluate.

The maximum AF stop frequency corresponds to half the demodulation bandwidth.

Remote command:
[SENSe: ] ADEMod:AF:STOP on page 154
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AF Span
Defines the span (around the center frequency) of the demodulated data to evaluate.
The maximum span is DBW/2.

Remote command:
[SENSe: ] ADEMod:AF: SPAN on page 153

AF Full Span
Sets the span (around the center frequency) of the demodulated data to the maximum
of DBW/2.

Remote command:
[SENSe: ] ADEMod:AF:SPAN:FULL on page 153

5.7.2.2 RF Evaluation

Access: "Overview" > "Demod Settings" > "Spectrum"
Or: "Meas Setup" > "Demod" > "Spectrum" tab

These settings are only available for RF evaluation, both in time and frequency
domain. Note that for RF data the center frequency and demodulation bandwidth corre-
spond to the settings defined in the "Input" and "Data Acquisition" configuration.

Demodulation Setlings L X

Demod Spectrum Scaling Unit Result Table

Center

Span

Demodulation Bandwidth

RF Full Span (=DB'w)

Specifics for 6. RF Spectrum

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

The allowed range of values for the center frequency depends on the frequency span.

span > 0: Spanmin/2 < Teenter < fmax - Spanmin/2
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fax @nd span,,, depend on the instrument and are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency:CENTer on page 131

Span
Defines the frequency span. The center frequency is kept constant. The following
range is allowed:

span =0: 0 Hz

span >0:

Spanmin < fgpan < f max

and f,,.,,=DBW/2

fax @nd span,, are specified in the data sheet.

Remote command:
[SENSe: ] ADEMod: SPECtrum: SPAN [ :MAXimum] on page 154
[SENSe: ] ADEMod: SPECtrum: SPAN: ZOOM on page 154

Demodulation Bandwidth
Defines the demodulation bandwidth of the measurement. The demodulation band-
width determines the sample rate with which the input signal is captured and analyzed.

For recommendations on finding the correct demodulation bandwidth see Chapter 4.2,
"Demodulation Bandwidth", on page 24.

Remote command:
[SENSe: ] BWIDth:DEMod on page 141

RF Full Span
Sets the span (around the center frequency) of the RF data to be evaluated to the
demodulation bandwidth.

Remote command:
[SENSe: ] ADEMod: SPECtrum: SPAN [ :MAXimum] on page 154

5.7.3 AF Filter

Access: "Overview" > "Demod Settings" > "AF Filter"
Or: "Meas Setup" > "Demod" > "AF Filter" tab

The AF filter reduces the evaluated bandwidth of the demodulated signal and can
define a weighting function.

6 AF filters are only available for AF evaluations, not for RF evaluation.
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Demaodulation Settings

Demod AF Filter Scaling Unit Result Table

High Pass Low Pass Weighting Deemphasis

None ~ None ~ None ~ None

All Filters Off

Specifics for 1: FM Time Domain

HIGN PasS. ...ttt a e nea s 56
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Deactivating all AF FIREIS.....ccoo oot 58
High Pass

Defines a high pass filter with the given limit to separate the DC component. The filters
are indicated by the 3 dB cutoff frequency. The 50 Hz and 300 Hz filters are designed
as 2nd-order Butterworth filter (12 dB/octave). The 20 Hz filter is designed as 3rd-order
Butterworth filter (18 dB/octave).

The high pass filters are active in the following demodulation bandwidth range:

None No AF Filter used (default)

20 Hz 100 Hz < demodulation bandwidth < 1.6 MHz

50 Hz: 200 Hz < demodulation bandwidth < 3 MHz

300 Hz: 800 Hz < demodulation bandwidth < 8 MHz

Manual: A high pass filter with the manually defined frequency is used.

Remote command:

[SENSe:]FILTer<n>:HPASs[:STATe] on page 158
[SENSe:]FILTer<n>:HPASs:FREQuency[:ABSolute] on page 157
[SENSe:]FILTer<n>:HPASs:FREQuency:MANual on page 158

Low Pass
Defines a low pass filter type. Relative and absolute low pass filter are available.

® Absolute low pass filters:

|
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Absolute filters are indicated by the 3 dB cutoff frequency. The 3 kHz, 15 kHz and
23 kHz filters are designed as 5th-order Butterworth filters (30 dB/octave). The 150
kHz filter is designed as 8th-order Butterworth filter (48 dB/octave).

The absolute low pass filters are active in the following demodulation bandwidth

range:
Filter type Demodulation bandwidth
3 kHz: 6.4 kHz < demodulation bandwidth < 3 MHz
15 kHz: 50 kHz < demodulation bandwidth < 8 MHz
23 kHz 50 kHz < demodulation bandwidth < 18 MHz
150 kHz: 400 kHz = demodulation bandwidth < 8 MHz
Manual: A low pass filter with the manually defined frequency is used.

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

® "NONE" deactivates the AF low pass filter (default).

Remote command:

[SENSe: ] FILTer<n>:LPASs[:STATe] on page 160
[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute] on page 158
[SENSe:]FILTer<n>:LPASs:FREQuency:RELative on page 159
[SENSe:]FILTer<n>:LPASs:FREQuency:MANual on page 159

Weighting
Selects a weighting AF filter. By default, no weighting filter is active.
"A weighted" Switches on the A weighted filter. The weighting filter is active in the

following demodulation bandwidth range:
100 kHz < demodulation bandwidth < 800 kHz

"CCITT" Switches on a CCITT P.53 weighting filter. The weighting filter is
active in the following demodulation bandwidth range:
20 kHz < demodulation bandwidth £ 3 MHz

"CCIR weigh-  Switches on the CCIR weighted filter. The weighting filter is active in

ted" the following demodulation bandwidth range:
100 kHz < demodulation bandwidth < 3.0 MHz
"CCIR Switches on the CCIR unweighted filter, which is the combination of

unweighted" the 20 Hz highpass and 23 kHz low pass filter. The weighting filter is
active in the following demodulation bandwidth range:
50 kHz < demodulation bandwidth < 1.6 MHz

Remote command:

[SENSe:]FILTer<n>:CCITt[:STATe] on page 156
[SENSe:]FILTer<n>:CCIR[:UNWeighted] [:STATe] on page 156
[SENSe:]FILTer<n>:CCIR:WEIGhted[:STATe] on page 156
[SENSe: ]| FILTer<n>:AWEighted[:STATe] on page 155



5.7.4

5.7.4.1

Demodulation

Deemphasis
Activates a deemphasis filter with the given time constant.

Sometimes a modulated signal is extorted by a pre-emphasis filter before transmission,
for example to eliminate frequencies that are more prone to interferences. In this case,
the emphasis function must be reversed after demodulation. This is done by the deem-
phasis filter.

The deemphasis filter is active in the following demodulation bandwidth range:

25 ps: 25 kHz < demodulation bandwidth < 40 MHz
50 ps: 6.4 kHz < demodulation bandwidth < 18 MHz
75 ps: 6.4 kHz < demodulation bandwidth < 18 MHz
750 ps: 800 Hz < demodulation bandwidth < 3 MHz

Depending on the deemphasis filter, a minimum demodulation bandwidth is required
for an error less than 0.5 dB, up to a maximum AF frequency. The following table
shows the dependencies.

Deemphasis [us] 25 ps 50 ps 75 ps 750 ps
Max. AF frequency 25 kHz 12 kHz 8 kHz 800 Hz
Required demodulation bandwidth 2200 kHz |=100kHz |=50kHz > 6.4 kHz

For higher AF frequencies the demodulation bandwidth must be increased.

Remote command:
[SENSe: ] FILTer<n>:DEMPhasis[:STATe] on page 157
[SENSe:]FILTer<n>:DEMPhasis:TCONstant on page 157

Deactivating all AF Filters
The "All Filter Off" button deactivates all AF filters for the selected evaluation.

Remote command:
[SENSe: ] FILTer<n>:AO0FF on page 155

Scaling

Access: "Overview" > "Demod Settings" > "Scaling"
Or: "Meas Setup" > "Demod" > "Scaling" tab
The scaling parameters define the range of the demodulated data to be displayed.
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AF Evaluation

Access: "Overview" > "Demod Settings" > "Scaling"

Or: "Meas Setup" > "Demod" > "Scaling" tab
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These settings are only available for AF evaluations.

Demodulation Settings

AF Filter Scaling Unit Result Table

Devy per Division QtRiN Ay F

Ref Position

Ref Value

AF Coupling

Deviation

AF Auto Scale

Specifics for 1: FM Time Domain
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Dev per Division/ dB per Division
Defines the modulation depth or the phase deviation or frequency deviation per divi-

sion (logarithmic: 0.1 to 20 dB):

AM display: 0.0001 % to 1000 %
FM display: 1 Hz/div to 100 MHz/div
PM display: 0.0001 rad/div to 1000 rad/div

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

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe]:PDIVision on page 137

Reference Value Position
Determines the position of the reference value for the modulation depth or the phase

deviation or frequency deviation on the y-axis of the diagram.

|
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The position is entered as a percentage of the diagram height with 100 % correspond-
ing to the upper diagram border. The default setting is 50 % (diagram center) for the
AF time evaluations and 100 % (upper diagram border) for the AF spectrum evalua-
tions.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RPOSition on page 138

Reference Value

Determines the modulation depth or the phase deviation or the frequency deviation at
the reference line of the y-axis. The reference value can be set specifically for each
evaluation.

® AF time display
The trace display takes individual frequency/phase offsets into account (in contrast,
the AF Coupling setting permits automatic correction by the average frequency/
phase offset of the signal, and therefore cannot be activated simultaneously).

® AF spectrum display
In the default setting, the reference value defines the modulation depth or the
FM/PM deviation at the upper diagram border.

Possible values:

e AM: 0 and = 10000 %
e FM:0and+10 MHz

e PM:0and* 10000 rad

Note: The reference value for the AF range in the window title bar is displayed with
respect to the defined reference position. The position may vary for different windows.
For time domain and frequency domain windows, for example, a different reference
value may be displayed, although the same reference is actually used (but the posi-
tions vary).

Remote command:
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :RVALue
on page 160

AF Coupling
Controls the automatic correction of the frequency offset and phase offset of the input
signal:

This function is only available for FM or PM time domain evaluations.

® FM time evaluation
If DC is selected, the absolute frequency is displayed, i.e. an input signal with an
offset relative to the center frequency is not displayed symmetrically with respect to
the zero line.
If AC is selected, the frequency offset is automatically corrected, i.e. the trace is
always symmetric with respect to the zero line.

® PM time evaluation
If DC is selected, the phase runs according to the existing frequency offset. In addi-
tion, the DC signal contains a phase offset of + .
If AC is selected, the frequency offset and phase offset are automatically corrected,
i.e. the trace is always symmetric with respect to the zero line.
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Remote command:
[SENSe: ] ADEMod<n>:AF:COUPling on page 149

Deviation
Switches between logarithmic and linear display of the modulation depth or the phase
deviation or the frequency deviation.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y:SPACing on page 138

AF Auto Scale
Activates automatic scaling of the y-axis for AF measurements. RF power and RF
spectrum measurements are not affected by the auto-scaling.

Remote command:
[SENSe:]ADJust:SCALe[:Y] :AUTO[:CONTinuous] on page 168

5.7.4.2 RF Evaluation

Access: "Overview" > "Demod Settings" > "Scaling"
Or: "Meas Setup" > "Demod" > "Scaling" tab

These settings are only available for RF evaluations and the result summary.

Demodulation Settings L J X

Demod Spectrum Scaling Unit Result Table

0 Logarithmic

Range 100 dB v

8 _ . Linear Percent
@ Linear with Unit

Ref Level Position JREC R4

Absolute Relative

Specifics for 6: RF Spectrum

U (o IR Tor= | L= @ o Vo= T PSR 62
Yo | 11 o PP 62
Range

Defines the displayed y-axis range in dB.
The default value is 100 dB.
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For Analog Modulation Analysis measurements, time domain scaling is defined in Hz
(default: 500 kHz).

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] on page 136

Ref Level Position
Defines the reference level position, i.e. the position of the maximum AD converter
value on the level axis in %.

0 % corresponds to the lower and 100 % to the upper limit of the diagram.

Values from -120 % to +600 % are available. Larger values are useful for small scales,
such as a power range of 10 dB or 20 dB, and low signal levels, for example 60 dB
below the reference level. In this case, large reference level position values allow you
to see the trace again.

Only available for RF measurements.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RPOSition on page 138

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

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

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :AUTO ONCE on page 136

Scaling
Defines the scaling method for the y-axis.

"Logarithmic" Logarithmic scaling (only available for logarithmic units - dB..., and A,

V, Watt)

"Linear with Linear scaling in the unit of the measured signal

Unit"

"Linear Per- Linear scaling in percentages from 0 to 100

cent"

"Absolute" The labeling of the level lines refers to the absolute value of the refer-
ence level (not available for "Linear Percent")

"Relative" The scaling is in dB, relative to the reference level (only available for
logarithmic units - dB...). The upper line of the grid (reference level) is
always at 0 dB.

Remote command:

DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y:SPACing on page 138
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MODE

on page 137
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5.7.5

5.7.6

Units

Access: "Overview" > "Demod Settings" > "Unit"
Or: "Meas Setup" > "Demod" > "Unit" tab

The units define how the demodulated data is displayed.

Demodulation Settings

Demod AF Filter Scaling Unit Result Table

Uit

Phase Unit
THD Unit dB

Relative Unit.  dB

Specifics for 1: FM Time Domain

Phase Unit (RAA/DEQG).....ciuiieeeiiiiieee ettt 63
THD UNIt (%0/ DBt ettt ettt et e et e e st e e e st eeeae e e emeeeeeneeesneeeeanneeans 63
(= E= 1Y ST o SR 63

Phase Unit (Rad/Deg)
Sets the phase unit to rad or deg for displaying PM signals.

Remote command:
UNIT<n>:ANGLe on page 161

THD Unit (%/ DB)
Sets the unit to percent or DB for the calculation of the THD (in the Result Summary).

Remote command:
UNIT<n>:THD on page 161

Relative Unit
Defines the unit for relative demodulation results (see Chapter 5.7.6, "Result Table Set-
tings", on page 63).

Remote command:
CONFigure:ADEMod:RESults:UNIT on page 164

Result Table Settings

Access: "Overview" > "Demod Settings" > "Result Table"

|
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Or: "Meas Setup" > "Demod" > "Result Table" tab

Demodulation Settings

AF Filter Scaling Unit Result Table

Relative
Meas -> Reference

Detector Mode State Reference Value

+ Peak Clear Write On Off | Iy
FM

- Peak Clear Write On Off R4

[=7¥] +i- Peak Clear Write On Off ROy

RMS Clear Write

Specifics for 1: FM Time Domain -

The demodulation results are displayed in the Result Summary table (see also "Result
Summary" on page 19). The detectors used to determine the results can be config-
ured.

In addition to common absolute demodulation, the R&S FPL1 Analog Modulation
Analysis application also provides demodulation results relative to user-defined or
measured reference values in the Result Summary.

The settings for the Result Summary can be defined individually for the different modu-
lation types (FM, AM, PM). For each modulation, a separate tab is provided in the dia-

log box.

D= (= o1 (o ) USRS 64
/o T = N 64
S Attt aaaaaaaaaas 65
REFErENCE VaAlUE...... .o e e e e e e 65
MEAS -> REFEIEINCE. ... ..t e e e e e e e e e e e e e e e e e e e eeee e 65
Detector

Detector type for demodulation results

"+ Peak" Positive peak

"- Peak" Negative peak

"+/- Peak" Autopeak

"RMS" Root mean square

Remote command:
The detector is specified by the DETector<det> suffix in
CONFigure:RELative:AM|FM|PM:DETector<det>... commands.

Mode
Defines the mode with which the demodulation result is determined.
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The modes are similar to those for the entire trace (see "Trace Mode" on page 71).

"Clear Write" Overwrite mode: the detector value is overwritten by each sweep.
This is the default setting.

"Max Hold" The maximum value is determined over several sweeps and dis-
played. The R&S FPL1000 saves each result only if the new value is
greater than the previous one.

"Average" The average result is determined over all sweeps.

Remote command:

CONFigure:ADEMod:RESults:AM: DETector<det>:MODE on page 164
CONFigure:ADEMod:RESults:FM: DETector<det>:MODE on page 164
CONFigure:ADEMod:RESults:PM: DETector<det>:MODE on page 164

State
Activates relative demodulation for the selected detector. If activated, the demodulated
result is set in relation to the Reference Value.

Remote command:

CONFigure:ADEMod:RESults:AM:DETector<det>:STATe on page 163
CONFigure:ADEMod:RESults:FM:DETector<det>:STATe on page 163
CONFigure:ADEMod:RESults:PM:DETector<det>:STATe on page 163

Reference Value
Defines the reference value to be used for relative demodulation results and recalcu-
lates the results. If necessary, the detector is activated.

Note: A reference value 0 would provide infinite results and is thus automatically cor-
rected to 0.7.

Remote command:

CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence on page 162
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence on page 162
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence on page 162

Meas -> Reference
Sets the Reference Value to be used for relative demodulation results to the currently
measured value for all relative detectors.

Note: A reference value 0 would provide infinite results and is thus automatically cor-
rected to 0.7.

If necessary, the detectors are activated.

Remote command:
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>
on page 163
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>
on page 163
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>
on page 163
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5.8 Output Settings

Access: "Overview" > "Output”
The R&S FPL1000 can provide signals to different output connectors.
These connectors are only available if the R&S FPL1-B5 option is installed.

For details on connectors, refer to the R&S FPL1000 Getting Started manual, "Front /
Rear Panel View" chapters.

Output . X

QOutput

Noise Source

NOISE SOUICE CONIIOL...uuueiiiiiiiee et e e e e e s e et e e e e s eeb s e e s e e aaanaass 66

Noise Source Control

The R&S FPL1000 provides a connector ("NOISE SOURCE CONTROL") with a 28 V
voltage supply for an external noise source. By switching the supply voltage for an
external noise source on or off in the firmware, you can enable or disable the device as
required.

This connector is only available if the R&S FPL1-B5 option is installed.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S FPL1000 itself, for example when measuring the noise level
of an amplifier.

In this case, you can first connect an external noise source (whose noise power level is
known in advance) to the R&S FPL1000 and measure the total noise power. From this
value you can determine the noise power of the R&S FPL1000. Then when you mea-
sure the power level of the actual DUT, you can deduct the known noise level from the
total power to obtain the power level of the DUT.

Remote command:
DIAGnostic:SERVice:NSOurce on page 130

5.9 Adjusting Settings Automatically

Access: "Overview" > "Amplitude"/"Frequency" > "Auto Settings"

|
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Frequency o

Frequency Auto Settings Signal Tracking

Settings Configuration

Auto All Meas Time Auto Manual

Yalue 1.0ms
Auto Level

Upper Level Hysteresis [iRss

Auto Frequency

Lower Level Hysteresis [iNs|s

Some settings can be adjusted by the R&S FPL1000 automatically according to the
current measurement settings. In order to do so, a measurement is performed. You can
configure this measurement.

Adjusting settings automatically during triggered measurements

When you select an auto adjust function, a measurement is performed to determine
the optimal settings. If you select an auto adjust function for a triggered measurement,
you are asked how the R&S FPL1000 should behave:

® (default:) The measurement for adjustment waits for the next trigger

® The measurement for adjustment is performed without waiting for a trigger.
The trigger source is temporarily set to "Free Run". After the measurement is com-
pleted, the original trigger source is restored. The trigger level is adjusted as fol-
lows:

— For IF Power and RF Power triggers:
Trigger Level = Reference Level - 15 dB

— For Video trigger:
Trigger Level = 85 %
Remote command:
[SENSe:]ADJust:CONFigure: TRIGger on page 167

Adjusting all Determinable Settings Automatically (Auto All)...........cooeeeiiriiiiiiiiiiiiiieinn, 67
Adjusting the Center Frequency Automatically (Auto Frequency).......ccccceeeviveeeeennee. 68
F T | (o TR T | [ 68
Setting the Reference Level Automatically (Auto Level)........cccccviiiiiiiiiiiniee, 68
Resetting the Automatic Measurement Time (Meastime AutO).......cccccvveeeeeeeeeeiiiicccnnnns 68
Changing the Automatic Measurement Time (Meastime Manual)..........ccccceeveeeeeiiinnnns 68
Upper LeVel HYSEEIrESIS. .....uuiiiiiiiiiciieie ittt se e e e e e e e e e e e e e e e e e eeeeeeeees 69
LOWeEr LeVel HYSIEIESIS. ...t e e e e 69

Adjusting all Determinable Settings Automatically (Auto All)
Activates all automatic adjustment functions for the current measurement settings.

This includes:
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® Auto Frequency
Auto Level
® "AF Auto Scale" on page 61

Remote command:
[SENSe:]ADJust:ALL on page 165

Adjusting the Center Frequency Automatically (Auto Frequency)
The R&S FPL1000 adjusts the center frequency automatically.

The optimum center frequency is the frequency with the highest S/N ratio in the fre-
quency span. As this function uses the signal counter, it is intended for use with sinus-
oidal signals.

To set the optimal reference level, see "Setting the Reference Level Automatically
(Auto Level)" on page 39).

Remote command:
[SENSe: ] ADJust:FREQuency on page 167

AF Auto Scale
Activates automatic scaling of the y-axis for AF measurements. RF power and RF
spectrum measurements are not affected by the auto-scaling.

Remote command:
[SENSe:]ADJust:SCALe[:Y] :AUTO[:CONTinuous] on page 168

Setting the Reference Level Automatically (Auto Level)

Automatically determines a reference level which ensures that no overload occurs at
the R&S FPL1000 for the current input data. At the same time, the internal attenuators
are adjusted so the signal-to-noise ratio is optimized, while signal compression and
clipping are minimized.

To determine the required reference level, a level measurement is performed on the
R&S FPL1000.

If necessary, you can optimize the reference level further. Decrease the attenuation
level manually to the lowest possible value before an overload occurs, then decrease
the reference level in the same way.

You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meastime Manual)" on page 68).

Remote command:
[SENSe:]ADJust:LEVel on page 168

Resetting the Automatic Measurement Time (Meastime Auto)
Resets the measurement duration for automatic settings to the default value.

Remote command:
[SENSe:]ADJust:CONFigure:DURation:MODE on page 166

Changing the Automatic Measurement Time (Meastime Manual)

This function allows you to change the measurement duration for automatic setting
adjustments. Enter the value in seconds.
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Note: The maximum possible measurement duration depends on the currently
selected measurement and the installed (optional) hardware. Thus, the measurement
duration actually used to determine the automatic settings may be shorter than the
value you define here.

Remote command:
[SENSe:]ADJust:CONFigure:DURation:MODE on page 166
[SENSe:]ADJust:CONFigure:DURation on page 165

Upper Level Hysteresis

When the reference level is adjusted automatically using the Auto Level function, the
internal attenuators and the preamplifier are also adjusted. To avoid frequent adapta-
tion due to small changes in the input signal, you can define a hysteresis. This setting
defines an upper threshold the signal must exceed (compared to the last measure-
ment) before the reference level is adapted automatically.

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:UPPer on page 166

Lower Level Hysteresis

When the reference level is adjusted automatically using the Auto Level function, the
internal attenuators and the preampilifier are also adjusted. To avoid frequent adapta-
tion due to small changes in the input signal, you can define a hysteresis. This setting
defines a lower threshold the signal must fall below (compared to the last measure-
ment) before the reference level is adapted automatically.

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:LOWer on page 166
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6 Analysis

Access: "Overview" > "Analysis"

General result analysis settings concerning the trace, markers, lines etc. are identical
to the analysis functions in the base unit except for the special marker functions.

For a description of the lines functionality see the R&S FPL1000 User Manual.

The remote commands required to perform these tasks are described in Chapter 11,
"Remote Commands for Analog Modulation Analysis", on page 115.

L I I = (ot T 1= 11T 1 USSR 70
®  Spectrogram SettiNgS......cccccuiiiiiiiiie e ——————— 74
e Trace / Data Export Configuration...........cccceeiiiiiiiiiiiiiiieieee e 79
e Working with Markers in the R&S FPL1 Analog Modulation Analysis application
................................................................................................................................ 82

6.1 Trace Settings

Access: "Overview" > "Analysis" > "Traces"
Or: [TRACE] > "Trace Config"

You can configure the settings for up to 6 individual traces.

In the R&S FPL1 Analog Modulation Analysis application when you configure the
traces for a window with a specific evaluation (e.g. AM time domain), the traces in all
windows with the same evaluation are configured identically.

O

Trace data can also be exported to an ASCII file for further analysis. For details see
Chapter 6.3, "Trace / Data Export Configuration", on page 79.
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Traces
Traces Trace { Data Export Copy Trace Trace Math Spectrogram
;

Mode Type Linear

Auto Peak . Logarithmic

Trace 1 | Clear Write
Trace 2 Blank Auto Peak Power
Trace 3  Blank Auto Peak
Trace 4  Blank Auto Peak
Trace 5 Blank Auto Peak

Trace 6 Blank Auto Peak

<< B

Set Trace Mode Set Trace Mode

Preset All Traces Max | Avg | Min Max | Clrrite | Min

Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace B.........cccccuuuiiiiiieiieiiiiiiieeeeeee e 71
TrACE MO ...ttt e e oo ettt e e e e e e e e e e e e nnnenaeeeeaaaaens 71
D= (= o1 (o ) OSSR 72
[ o] o P 72
AVEIrage MOAE. ...t e e e e e e e e e e e 72
F Y=Y =T LYK @70 11 ] o | S PP RPUPRPR 73
Predefined Trace Settings - QUICK CONFig......ceiiiiiiiiiiiiiie e 73
Trace 1/ Trace 2/ Trace 3/ Trace 4 (SOftKEYS)....uuuuuuuuuuiiiiiiieie e 73

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.

Remote command:
Selected via numeric suffix of:TRACe<1. ..6> commands
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>[:STATe] on page 171

Trace Mode
Defines the update mode for subsequent traces.

"Clear/ Write"  Overwrite mode (default): the trace is overwritten by each sweep.

"Max Hold" The maximum value is determined over several sweeps and dis-
played. The R&S FPL1000 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 FPL1000 saves each trace point in the trace
memory only if the new value is lower than the previous one.

"Average" The average is formed over several sweeps.
The Sweep/Average Count determines the number of averaging pro-
cedures.
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"View" The current contents of the trace memory are frozen and displayed.
"Blank" Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:MODE on page 169

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

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

"Type" Defines the selected detector type.

Note: If the EMI (R&S FPL1-K54) measurement option is installed
and the filter type "CISPR" is selected, additional detectors are availa-
ble, even if EMI measurement is not active.

Remote command:
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] on page 174
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 175

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 170

Average Mode
Defines the mode with which the trace is averaged over several sweeps.

This setting is generally applicable if trace mode "Average" is selected. For FFT
sweeps, the setting also affects the VBW (regardless of whether or not the trace is
averaged).

(See the chapter on ACLR power measurements in the R&S FPL1000 User Manual.)

"Linear" The power level values are converted into linear units prior to averag-
ing. After the averaging, the data is converted back into its original
unit.

"Logarithmic" For logarithmic scaling, the values are averaged in dBm. For linear
scaling, the behavior is the same as with linear averaging.
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"Power" Activates linear power averaging.
The power level values are converted into unit Watt prior to averag-
ing. After the averaging, the data is converted back into its original
unit.
Use this mode to average power values in Volts or Amperes correctly.
In particular, for small VBW values (smaller than the RBW), use
power averaging mode for correct power measurements in FFT
sweep mode.

Remote command:
[SENSe: ] AVERage<n>:TYPE on page 173

Average Count
Determines the number of averaging or maximum search procedures If the trace
modes "Average", "Max Hold" or "Min Hold" are set.

In continuous sweep mode, if sweep count = 0 (default), averaging is performed over
10 sweeps. For sweep count =1, no averaging, Max Hold or Min Hold operations are
performed.

Remote command:
[SENSe: ] AVERage<n>:COUNt on page 173

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

Traces 2-6: Blank

Set Trace Mode Trace 1: Max Hold
Max | Avg | Min Trace 2: Average
Trace 3: Min Hold

Traces 4-6: Blank

Set Trace Mode Trace 1: Max Hold
Max | ClrWrite | Min Trace 2: Clear Write
Trace 3: Min Hold

Traces 4-6: 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 171
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6.2 Spectrogram Settings

Access: [TRACE] > "Spectrogram Config"

The individual settings available for spectrogram display are described here. For set-
tings on color mapping, see Chapter 6.2.2, "Color Map Settings", on page 77.

Settings concerning the frames and how they are handled during a sweep are provided
as additional sweep settings for spectrogram display.

See Chapter 5.5, "Data Acquisition", on page 44.

Search functions for spectrogram markers are described in Chapter 6.4.3, "Marker
Search Settings for Spectrograms”, on page 89.

o General Spectrogram SettingS........uuuuuiciciiiiiii e 74
®  Color Map SettiNgsS.....ooi it e e 77
6.2.1 General Spectrogram Settings

Access: [TRACE] > "Spectrogram Config"

This section describes general settings for spectrogram display.

Traces Trace / Data Ex/Import Copy Trace Trace Math Spectrogram

State On Off

3D Spectrogram

5 ds
Select Frame
History Depth

3D Display Depth

Time Stamp On

Color Mapping

Continuous

Single Sweep
Sweep 9 J

Clear Spectrogram

3D SPectrogram STAte........coii i e 75
S To (=Tl O =T o 1= T PP PP 75
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HISTOrY DEPth...ccoiieeee e s s 75

G D I =] o] = I 1Y o 1 o S 76

L= = O 76

B LTSI ] 2= 4 T PSR 76

10701 (o] 1Y F=T ] 71 o T PEEURRR 76

Continuous SWEEP / RUN CONt......ccoeiiiiiiiiieeee et e e e e e e e 76

Single SWeEP / RUN SINGIE....ciiuiiiiie ettt e e e e e nneeas 77

(T ] o= Tex 1 oo [ =1 4 o IO TP OTT PRI 77

State

Activates and deactivates a Spectrogram subwindow.

"On" Displays the Spectrogram as a subwindow in the original result dis-
play.

"Off" Closes the Spectrogram subwindow.

Remote command:
CALCulate<n>:SPECtrogram:LAYout on page 201

3D Spectrogram State

Activates and deactivates a 3-dimensional spectrogram. As opposed to the common 2-
dimensional spectrogram, the power is not only indicated by a color mapping, but also
in a third dimension, the z-axis.

For details see the R&S FPL1000 User Manual.

Remote command:
CALCulate<n>:SPECtrogram:THReedim[:STATe] on page 201

Select Frame
Selects a specific frame, loads the corresponding trace from the memory, and displays
it in the Spectrum window.

Note that activating a marker or changing the position of the active marker automati-
cally selects the frame that belongs to that marker.

This function is only available in single sweep mode or if the sweep is stopped, and
only if a spectrogram is selected.

The most recent frame is number 0, all previous frames have a negative number.
For more details see the R&S FPL1000 User Manual.

Remote command:
CALCulate<n>:SPECtrogram:FRAMe: SELect on page 200

History Depth
Sets the number of frames that the R&S FPL1000 stores in its memory.

The maximum number of frames depends on the Sweep Points.

For an overview of the maximum number of frames depending on the number of
sweep points, see the R&S FPL1000 User Manual.

If the memory is full, the R&S FPL1000 deletes the oldest frames stored in the memory
and replaces them with the new data.
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Remote command:
CALCulate<n>:SPECtrogram:HDEPth on page 200

3-D Display Depth
Defines the number of frames displayed in a 3-dimensional spectrogram.

For details see the R&S FPL1000 User Manual.

Trace
Selects the diagram trace on which the spectrogram is based.

Remote command:
CALCulate<n>:SGRam:TRACe on page 202

Time Stamp

Activates and deactivates the timestamp. The timestamp shows the system time while
the measurement is running. In single sweep mode or if the sweep is stopped, the
timestamp shows the time and date of the end of the sweep.

When active, the timestamp replaces the display of the frame number.

Remote command:
CALCulate<n>:SPECtrogram:TSTamp [:STATe] on page 203
CALCulate<n>:SPECtrogram:TSTamp:DATA? on page 202

Color Mapping
Opens the "Color Mapping" dialog.

For details see the R&S FPL1000 User Manual.

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

After triggering, starts the measurement and repeats it continuously until stopped.

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 setup. However, the sweep
mode only takes effect the next time the Sequencer activates that channel setup, and
only for a channel-defined sequence. In this case, a channel setup 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 FPL1000 User Manual.

Remote command:
INITiate<n>:CONTinuous on page 176
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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 setup. However, the sweep mode
only takes effect the next time the Sequencer activates that channel setup, and only for
a channel-defined sequence. In this case, the Sequencer sweeps a channel setup 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.

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

For details on the Sequencer, see the R&S FPL1000 User Manual.

Remote command:
INITiate<n>[:IMMediate] on page 177

Clear Spectrogram
Resets the spectrogram result display and clears the history buffer.

This function is only available if a spectrogram is selected.

Remote command:
CALCulate<n>:SPECtrogram:CLEar[:IMMediate] on page 198

6.2.2 Color Map Settings

Access: "Overview" > "Analysis" > "Traces" > "Spectrogram" > "Color Mapping"
or: [TRACE] > "Spectrogram Config" > "Color Mapping"

In addition to the available color settings, the dialog box displays the current color map
and provides a preview of the display with the current settings.
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Color Mapping Spectrogram

. Radar . Grayscale

Auto Set to Default Close

Figure 6-1: Color Mapping dialog box

1 = Color map: shows the current color distribution
2 = Preview pane: shows a preview of the spectrogram with any changes that you make to the color
scheme

3 = Color curve pane: graphical representation of all settings available to customize the color scheme

4/5 = Color range start and stop sliders: define the range of the color map or amplitudes for the spectrogram
6 = Color curve slider: adjusts the focus of the color curve

7 = Histogram: shows the distribution of measured values

8 = Scale of the horizontal axis (value range)

S = 4 ] (o] o TP PURPRPRTRRINt 78
T 1= o1 PSRRI 78
Hot/Cold/Radar/GraySCale. ...t 79
(o J S 79
RS T= 0 (o I 1= = 11 ] SRR 79
L0 0TS SRR 79
Start / Stop

Defines the lower and upper boundaries of the value range of the spectrogram.
Remote command:

DISPlay[:WINDow<n>] :SPECtrogram:COLor : LOWer on page 204
DISPlay[:WINDow<n>]:SPECtrogram:COLor:UPPer on page 204

Shape

Defir?es the shape and focus of the color curve for the spectrogram result display.
"-1 to <0" More colors are distributed among the lower values

"o" Colors are distributed linearly among the values

">0 to 1" More colors are distributed among the higher values

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor : SHAPe on page 204
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Hot/Cold/Radar/Grayscale
Sets the color scheme for the spectrogram.

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor [:STYLe] on page 205

Auto
Defines the color range automatically according to the existing measured values for
optimized display.

Set to Default
Sets the color mapping to the default settings.

Remote command:
DISPlay[:WINDow<n>]:SPECtrogram:COLor:DEFault on page 204

Close
Saves the changes and closes the dialog box.

Trace / Data Export Configuration

Access: "Save" > "Export" > "Trace Export Configuration"

Or: [TRACE] > "Trace Config" > "Trace / Data Export"

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FPL1000 applications are not described here.

See the R&S FPL1000 base unit user manual for a description of the standard func-
tions.

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

|
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Trace / Data Export Configuration

Export all Traces and all Table ReSUIS..........oooeeiiiiiiee e 80
Include Instrument & Measurement Settings.........couiiiiiiiii e 80
1o (T o o] o S SRR 80
[T ot g b= RS T=T o = = (o SRR 80
EXpOrt Trace t0 ASCI File........ueiiiiiiieee et e e e e e e e eee s 80
O 1= Y= TR 81
O B T=Yei T TR ST=Y T T (o O 81
L Il EXPIOTEE ...ttt 81

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 191

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

See the R&S FPL1000 base unit user manual for details.

Remote command:
FORMat :DEXPort:HEADer on page 190

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 190

Export Trace to ASCII File
Saves the selected trace or all traces in the currently active result display to the speci-
fied file and directory in the selected ASCII format.
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ASCII Trace Export Name

Drive: &g(C:)Q0S > Path: n user (C:/FPL/FPL_1.10_17.8.34.0/user)

1 chan_tab

1 predefined
L] Save

L1 user

File Name

File Type dat

Decimal Separator | Point  Comma

Remote command:
MMEMory : STORe<n>: TRACe on page 189

File Type < Export Trace to ASCII File
Determines the format of the ASCII file to be imported or exported.

Depending on the external program in which the data file was created or is evaluated,
a comma-separated list (CSV) or a plain data format (DAT) file is required.

Remote command:
FORMat : DEXPort :FORMat on page 188

Decimal Separator < Export Trace to ASCII File
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 190

File Explorer < Export Trace to ASCII File
Opens the Microsoft Windows File Explorer.
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6.4

6.4.1

6.4.1.1

Working with Markers in the R&S FPL1 Analog Modulation Analysis application

Remote command:
not supported

Working with Markers in the R&S FPL1 Analog Modu-
lation Analysis application

Access: "Overview" > "Analysis"

Basically, markers in the R&S FPL1 Analog Modulation Analysis application are very
similar to those in the Spectrum application. However, some additional functions are
available.

L I\ =T = ST 1] o PSSR 82
e Marker Search Settings and Positioning Functions...........ccccccooiiiiiiiiicnn, 87
e Marker Search Settings for SPectrograms. .........occueeiiiiiiieei e 89
o Marker Function Configuration.............ooiiiiii i 92
Marker Settings

Access: "Overview" > "Analysis" > "Marker" > "Markers"
Or: "Marker" > "Markers"

The remote commands required to define these settings are described in Chap-
ter 11.8.2, "Working with Markers Remotely", on page 205.

o Individual Marker SEIUPD.....uuuui i e e 82
o General Marker SettingsS........ueiii i 85

Individual Marker Setup

Access: "Overview" > "Analysis" > "Marker" > "Markers"
Or: "Marker" > "Markers" tab

In the R&S FPL1 Analog Modulation Analysis application, up to 17 markers or delta
markers can be activated for each window simultaneously.
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Markers Marker Settings Search Marker Functions

Ref Link to
Selected  State X-Value Type Marker Marker Trace

Marker 1 On Off | KR =L Off -1

Delta 1 On Off

Delta 2 On Off

Delta 3 On Off

Delta 4 On Off

Delta b On Off

All Markers Off

Specifics for 1: FM Time Domain  ~

The markers are distributed among 3 tabs for a better overview. By default, the first
marker is defined as a normal marker, whereas all others are defined as delta markers
with reference to the first marker. All markers are assigned to trace 1, but only the first
marker is active.

7= Yo (Yo 1Y/ F= T T PO 83
Y =T T S = (= YU EURON 83
Marker POSItION X-VaAlUE..........coiiiiiiiiii ettt ettt e e et e e e e e et e e aaees 84
= T4 =T Y] 1= T PSP UPPPR 84
Y =T =T ot Y F= T (Y 84
LinkiNng t0 ANONEr Marker.......coeiiiiiiiiii e 84
Assigning the Marker 0 @ TraCe........uvveieiiiiiiieieicerere e 85
AlLMAIKEIS Off.. et e et e e e e e et e e e e e e eetaa e e e e e eesbaaaaaeees 85

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 207
CALCulate<n>:DELTamarker<m>[:STATe] on page 210
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Marker Position X-value

Defines the position (x-value) of the marker in the diagram. For normal markers, the
absolute position is indicated. For delta markers, the position relative to the reference
marker is provided.

Remote command:
CALCulate<n>:MARKer<m>:X on page 207
CALCulate<n>:DELTamarker<m>:X on page 211

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 207
CALCulate<n>:DELTamarker<m>[:STATe] on page 210

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

If the reference marker is deactivated, the delta marker referring to it is also deactiva-
ted.

If a fixed reference point is configured (see "Defining a Fixed Reference"
on page 86), the reference point ("FXD") can also be selected instead of another
marker.

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 210

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 206
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 209
CALCulate<n>:DELTamarker<m>:LINK on page 208
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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 207

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 206

6.4.1.2 General Marker Settings

Access: "Overview" > "Analysis" > "Marker" > "Marker Settings"
Or: "Marker" > "Marker Settings" tab

Some general marker settings allow you to influence the marker behavior for all mark-
ers.

Markers Marker Settings Search

Marker Table Reference Fixed Linked Markers

Auto on State On

Marker Info

AF Spectrum  On Off
On

Peak Search
Marker Stepsize

Standard Sweep Points

Marker Table DiSPIay......uuu e ee e e e e e e e e e e e e e e e e e e e eeeeeeerenrnaana 86
MAFKEE INFO......e ettt e e e e e e e e e e e e e e e e e eaaaeeeas 86
BT T RS (=T o1 Y 86
Defining a Fixed REefErenCe........ooiuiiiiiii e 86
I | G I TSN Y= T 87
Link AF SPeCIrUM IMarKer.....cicieieiie ittt eee e e e e e e e s et re e e e e e e aaaeessaeanns 87
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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 214

Marker Info
Turns the marker information displayed in the diagram on and off.
® 1Pk Clrw
M1[1] 86.73 dBpV

60.060000 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo|[:STATe] on page 213

Marker Stepsize
Defines the size of the steps that the marker position is moved using the rotary knob.

"Standard" The marker position is moved in steps of (Span/1000), which corre-
sponds approximately to the number of pixels for the default display
of 1001 sweep points. This setting is most suitable to move the
marker over a larger distance.

"Sweep The marker position is moved from one sweep point to the next. This

Points" setting is required for a very precise positioning if more sweep points
are collected than the number of pixels that can be displayed on the
screen. It is the default mode.

Remote command:
CALCulate<n>:MARKer<m>:X:SSTZ%e on page 212

Defining a Fixed Reference
Instead of using a reference marker that may vary its position depending on the mea-
surement results, a fixed reference marker can be defined for trace analysis.

Note that this function may not be available in all result displays.

For "State" = "On", a vertical and a horizontal red display line are displayed, marked as
"FXD". The normal marker 1 is activated and set to the peak value of the trace
assigned to marker 1, and a delta marker to the next peak. The fixed reference marker
is set to the position of marker 1 at the peak value. The delta marker refers to the fixed
reference marker.
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The "Level" and "Frequency" or "Time" settings define the position and value of the ref-
erence marker. To move the fixed reference, move the red display lines marked "FXD"
in the diagram, or change the position settings in the "Marker Settings" tab of the
"Marker" dialog box.

Peak Search sets the fixed reference marker to the current maximum value of the
trace assigned to marker 1.

If activated, the fixed reference marker ("FXD") can also be selected as a Reference
Marker instead of another marker.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 230
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 229
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 229
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint :MAXimum][ :PEAK]
on page 229

Link Time Marker
Links the markers in all time domain diagrams.

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 213

Link AF Spectrum Marker
Links the markers in all AF spectrum displays.

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 213

6.4.2 Marker Search Settings and Positioning Functions

Access: "Overview" > "Analysis" > "Marker" > "Search"
or: "Marker" > "Search"

Several functions are available to set the marker to a specific position very quickly and
easily, or to use the current marker position to define another characteristic value. In
order to determine the required marker position, searches may be performed. The
search results can be influenced by special settings.

The remote commands required to define these settings are described in Chap-
ter 11.8.2, "Working with Markers Remotely", on page 205.

o Marker Search SettingsS........coii i 87
®  POSItioNiNG FUNCHONS........uiiiiiiiee e 88

6.4.2.1 Marker Search Settings

Access: "Overview" > "Analysis" > "Marker" > "Search"

or: "Marker" > "Search"
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6.4.2.2

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.

[T o U] £] 0] o T 88

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

Entries from 0 dB to 80 dB are allowed; the resolution is 0.1 dB. The default setting for
the peak excursion is 6 dB.

For Analog Modulation Analysis, the unit and value range depend on the selected
result display type.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 223

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.

ST (=T 1Y F= T = N 88
= 1SR ] o 1R 89
SEAICN NEXE PRAK.....ceeeteiiiiieeeeee e e e e e e e s e s e e e e e e e e e e e eaaaanss 89
S T=Y= 1o T 1Y/ 1o T o1 T o 89
Search Next MINIMUM........oooiiieieiiieteeeee e e e ee e e e bbb e s e s e e eeeeaaeees 89

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

Select Marker [ 4 X

Selected State Selected State Selected State

Marker 1 On Delta 6 On Delta 12 On

Delta 1 On Delta 7 On Delta 13 On

Delta 2 On Delta 8 On Delta 14 On

Delta 3 On Delta 9 On Delta 15

Delta 4 On Delta 10 On Delta 16

Delta 5 Delta 11

|
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Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 207
CALCulate<n>:DELTamarker<m>[:STATe] on page 210

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 225
CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 227

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

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 225

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:MAXimum:RIGHt on page 227
CALCulate<n>:

CALCulate<n>

MARKer<m>:MAXimum:RIGHt on page 225
MARKer<m>:MAXimum:LEFT on page 224
DELTamarker<m>:MAXimum:NEXT on page 227

DELTamarker<m>:MAXimum:LEFT on page 226

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

Remote command:

CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum|[ : PEAK] on page 226
DELTamarker<m>:MINimum[:PEAK] on page 228

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

Remote command:

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:MINimum:NEXT on page 228
CALCulate<n>:
CALCulate<n>:

CALCulate<n>

MARKer<m>:MINimum:NEXT on page 226
MARKer<m>:MINimum:LEFT on page 225
MARKer<m>:MINimum:RIGHt on page 226

DELTamarker<m>:MINimum:LEFT on page 227
DELTamarker<m>:MINimum:RIGHt on page 228

Marker Search Settings for Spectrograms

Access: "Overview" > "Analysis" > "Markers" > "Search"

or: [MKR TO] > "Search Config"
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Spectrograms show not only the current sweep results, but also the sweep history.
Thus, when searching for peaks, you must define the search settings within a single
time frame (x-direction) and within several time frames (y-direction).

These settings are only available for spectrogram displays.

Markers Marker Settings Marker Functions Search

sarch Limits
Next X Search Left Absolute Right

Search Type X Search Y Search XY Search Right Limit . 75 GHz

Search Area Visible Memory

Threshold | | -120.0 dBm
Exclude LO on Off
REELG S Ehl 6.0 dB Use Zoom Limits

Auto Max Peak On Off

Search Limits Off
Auto Min Peak on oft

Search Mode for Next Peak in X-Dir€CtioN.............oeevvrrrriruiuiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeeenns 90
Search Mode for Next Peak in Y-DireCtion.........ccuuueiiiiiiiiiiii e 90
Y =Ty TS T=T= T (o] T Y/ o1V 91
Y =T T S T=T= [ (o g YA = T= TR 91
PEaAK EXCUISION.....ce et 91

Search Mode for Next Peak in X-Direction
Selects the search mode for the next peak search within the currently selected frame.

"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 11.8.2.5, "Positioning the Marker", on page 224

Search Mode for Next Peak in Y-Direction
Selects the search mode for the next peak search within all frames at the current
marker position.

"Up" Determines the next maximum/minimum above the current peak (in
more recent frames).

|
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"Absolute"

"Down"

Determines the next maximum/minimum above or below the current
peak (in all frames).

Determines the next maximum/minimum below the current peak (in
older frames).

Remote command:

CALCulate<n>
CALCulate<n>
on page 221

CALCulate<n>:
CALCulate<n>:

on page 221

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

on page 222
CALCulate<n>

CALCulate<n>:

on page 222

CALCulate<n>:

CALCulate<n>

:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe On page 216
:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

MARKer<m>:SPECtrogram:Y:MAXimum:BELow on page 217
DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

MARKer<m>:SPECtrogram:Y:MAXimum:NEXT on page 217
DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT on page 222
MARKer<m>:SPECtrogram:Y:MINimum:ABOVe on page 217
DELTamarker<m>:SPECtrogram:Y :MINimum:ABOVe

:MARKer<m>:SPECtrogram:Y:MINimum:BELow on page 218
DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

MARKer<m>:SPECtrogram:Y:MINimum:NEXT on page 218
:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT on page 223

Marker Search Type
Defines the type of search to be performed in the spectrogram.

"X-Search"
"Y-Search"
"XY-Search"

Searches only within the currently selected frame.
Searches within all frames but only at the current frequency position.
Searches in all frames at all positions.

Remote command:
Defined by the search function, see Chapter 11.8.2.3, "Marker Search (Spectro-
grams)", on page 214

Marker Search Area
Defines which frames the search is performed in.

"Visible"
IIMemoryll

Only the visible frames are searched.
All frames stored in the memory are searched.

Remote command:

CALCulate<n>
CALCulate<n>

Peak Excursion

:MARKer<m>:SPECtrogram: SARea on page 216
:DELTamarker<m>:SPECtrogram: SARea on page 220

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

Entries from 0 dB to 80 dB are allowed; the resolution is 0.1 dB. The default setting for
the peak excursion is 6 dB.

For Analog Modulation Analysis, the unit and value range depend on the selected
result display type.
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Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 223

6.4.4 Marker Function Configuration

Access: "Overview" > "Analysis" > "Marker Functions" > "Phase Noise"

Special marker functions can be selected via the "Marker Function" dialog box.

The fixed reference marker is described under "Defining a Fixed Reference"
on page 86.

Markers Marker Settings Marker Functions Search

. n dB dowr

Phase State
Noise

Reference Level -70.0Hz
Fixed

Marker  Frequency [0l gr:
Peak List

Peak Search

All Functions Off

Specifics for 2: FM Spectrum

Not all marker functions are available for all evaluations. The following table indicates
which functions are available for which evaluations.

Evaluation ndB Phase Refer- Marker
down Noise ence Peak
Fixed List
AM/FM/PM time - - X X
AF/FM/PM spectrum X X X X
RF time X - X X
RF spectrum X X X X

|
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Working with Markers in the R&S FPL1 Analog Modulation Analysis application

The remote commands required to define these settings are described in Chap-
ter 11.8.2.6, "Configuring Special Marker Functions", on page 228.

O

The Fixed Reference Marker settings are described in "Defining a Fixed Reference"
on page 86.

6.4.4.1

e Measuring Characteristic Bandwidths (n dB Down Marker)...........cocovviieeiiiiiieenenn. 93
e Phase Noise Measurement Marker..........cccuvueeieiiiieei i 95
®  Marker Peak LiSt......ooueiiiiiiiieie et 97
e Deactivating All Marker FUNCHIONS.........ccccuuiiiiiiieie e 100

Measuring Characteristic Bandwidths (n dB Down Marker)

Access: "Overview" > "Analysis" > "Marker Functions" > "n dB down" > "n dB Down
Config"

Or: [MKR] > "Select Marker Function" > "n dB down" > "n dB Down Config"

When characterizing the shape of a signal, the bandwidth at a specified offset from its
peak level is often of interest. The offset is specified as a relative decrease in ampli-
tude of n dB. To measure this bandwidth, you could use several markers and delta
markers and determine the bandwidth manually. However, using the n dB down marker
function makes the task very simple and quick.

The n dB down marker function uses the current value of marker 1 as the reference
point. It activates two temporary markers T1 and T2 located on the signal, whose level
is n dB below the level of the reference point. Marker T1 is placed to the left and
marker T2 to the right of the reference marker. The default setting for n is 3 dB, but it
can be changed.

If a positive offset is entered, the markers T1 and T2 are placed below the active refer-
ence point. If a negative value is entered (for example for notch filter measurements),
the markers T1 and T2 are placed above the active reference point.
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Figure 6-2: n dB down marker function

The following marker function results are displayed:

Table 6-1: n dB down marker function results

Label Description
M1 Current position and level of marker 1
ndB Offset value (n dB down)
ndB down Bw/ | Determined bandwidth or pulse width (zero span) at the offset
PWid
Q-factor Center frequency / n-dB-down-bandwidth
Quality factor of the determined bandwidth (characteristic of damping or resonance)
T1, T2 Current position and level of the temporary markers

If the required position for the temporary markers cannot be determined uniquely, for
example due to noise, dashes are displayed as a result.

Markers Marker Settings Marker Functions Search

n dB dowr Marker n dB down Value

Phase On Off 3.0dB

Noise

Remote commands:

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:STATe on page 237
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CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:RESult? on page 236

N AB dOWN Marker STAte.......ocovueiiiii et e e e e e e e e e e e eaaas 95
[0 | S0 [0 10T A T 11U 1< T 95

n dB down Marker State
Activates or deactivates the special n dB down marker function.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:STATe on page 237
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:RESult? on page 236

n dB down Value
Defines the delta level from the reference marker 1 used to determine the bandwidth or
time span.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:FREQuency? on page 235
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:TIME? on page 237

Phase Noise Measurement Marker

Access: "Overview" > "Analysis" > "Marker Functions" > "Phase Noise" > "Phase
Noise Config"

Or: [MKR] > "Select Marker Function" > "Phase Noise" > "Phase Noise Config"
For each of the 16 markers phase noise measurement can be activated.

Note that phase noise markers are only available for spectrum results, not for time
domain results, and only for normal markers.

Phase noise is unintentional modulation of a carrier; it creates frequencies next to the
carrier frequency. A phase noise measurement consists of noise density measure-
ments at defined offsets from the carrier; the results are given in relation to the carrier
level (dBc). The phase noise marker function measures the noise power at the delta
markers referred to 1 Hz bandwidth. Marker 1 is used as the reference for the phase
noise measurement. By default, the current frequency and level of marker 1 are used
as the fixed reference marker. However, a peak search can be started to use the cur-
rent signal peak as the reference point, or a reference point can be defined manually.

Since the reference point is fixed, the reference level or the center frequency can be
set so that the carrier is outside the displayed frequency range after phase noise mea-
surement is started. Or a notch filter can be switched on to suppress the carrier.

Alternatively, the reference point can be determined automatically by a peak search
after each sweep. This function can be used to track a drifting source during a phase
noise measurement. The delta marker 2, which shows the phase noise measurement
result, keeps the delta frequency value. Therefore the phase noise measurement leads
to reliable results in a certain offset although the source is drifting. Only if the marker 2
reaches the border of the span, the delta marker value is adjusted to be within the
span. In these cases, select a larger span.
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The result of the phase noise measurement is the difference in level between the refer-
ence point and the noise power density. It is indicated as the function result of the
phase noise marker in the marker table.

The sample detector is automatically used and the video bandwidth set to 0.1 times the
resolution bandwidth (RBW). The two settings are taken into account in the correction
values used for the noise power measurement. To obtain stable results, two pixels on
the right and the left of the delta marker position are taken for the measurement.

The individual marker settings correspond to those defined in the "Marker" dialog box.
Any settings to the marker state or type changed in the "Marker Function" dialog box
are also changed in the "Marker" dialog box and vice versa.

Markers Marker Settings Marker Functions Search

Bl rsiw 15 611 1216

Phase
Noise Marker State Type Phase MNoise

. Reference
Fixed Marker 1 On Off On  Off

. Marker
Peak List

Delta 1 On Off

Marker 2 On Off | Norm Delta

Delta 3 On Off Norm Delta

Delta 4 On Off Norm Delta

Delta 5 On Off Norm Delta

All Phase Noise Markers Off

All Functions Off

Remote commands:

CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] on page 238
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CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult? on page 239

Phase Noise Measurement State..............ocoiiiiiiiiiiiiii e 97
Switching All Phase Noise Measurements Off............coiiiiiiiiiiiii e 97

Phase Noise Measurement State
Activates or deactivates phase noise measurement at the marker position in the dia-
gram.

In the R&S FPL1 Analog Modulation Analysis application, this function is only available
for normal markers.

If activated, the normal markers display the phase noise measured at their current
position in the marker table.

For details see Chapter 6.4.4.2, "Phase Noise Measurement Marker", on page 95.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] on page 238
CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult? on page 239

Switching All Phase Noise Measurements Off
Deactivates phase noise measurement for all markers.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] on page 238

Marker Peak List

Access: "Overview" > "Analysis" > "Marker Functions" > "Marker Peak List"
Or: [MKR] > "Select Marker Function" > "Marker Peak List"

A common measurement task is to determine peak values, i.e. maximum or minimum
signal levels. The R&S FPL1000 provides various peak search functions and applica-
tions:

® Setting a marker to a peak value once (Peak Search)

® Searching for a peak value within a restricted search area (Search Limits)

® Creating a marker table with all or a defined number of peak values for one sweep
(Marker Peak List)

® Updating the marker position to the current peak value automatically after each
sweep (Auto Peak Search)

Peak search limits

The peak search can be restricted to a search area. The search area is defined by limit
lines which are also indicated in the diagram. In addition, a minimum value (threshold)
can be defined as a further search condition.

When is a peak a peak? - Peak excursion

During a peak search, for example when a marker peak table is displayed, noise val-
ues may be detected as a peak if the signal is very flat or does not contain many
peaks. Therefore, you can define a relative threshold ("Peak Excursion"). The signal



R&S®FPL1-K7 Analysis
______________________________________________________________________________________________________________________________________________________________|

level must increase by the threshold value before falling again before a peak is detec-
ted. To avoid identifying noise peaks as maxima or minima, enter a peak excursion
value that is higher than the difference between the highest and the lowest value mea-
sured for the displayed inherent noise.

Effect of peak excursion settings (example)

The following figure shows a trace to be analyzed.

.l ﬁ m n « - fQ "Q Q ! "5‘ m,l k’) - Marker

MultiView &8 Spectrum v Marker 1

Ref Level 0.0 3 RBW 500 kHz
® Att 0dB SWT 1.01m VBW 500 kHz
1 Frequency Sweep ® 1 AP Clrw
M4[1]| -60.30 dBm
44.9690 MHz
M1[1] -5.97 dBm
19,9890 MHz

Marker 2
Marker 3

Marker 4

select
“ ‘ Marker
(M4)

Mkr Type
. Norm | Delta

Marker
To Trace

i “rm‘w«*'w,*'wwn'wﬂwmrmww'\M '"”‘f’wwl v it b wﬂ .om -

i
4.53 MH Config

2 Marker Table

Type Ref Trc X-Value ¥Y-Value Function Function Result
M 19.989 MHz -5.97 dBm
25.012 MHz -10.25 dBm -*'*E
39.991 MHz -53.53 dBm Om
44,969 MHz -60.30 dBm
5.009 MHz -64.90 dBm

1am r37) 25.06.2018

Figure 6-3: Trace example

The following table lists the peaks as indicated by the marker numbers in the diagram
above, as well as the minimum decrease in amplitude to either side of the peak:

Marker # Min. amplitude decrease to either side of the signal
1 80 dB
2 80 dB
3 55 dB
4 39dB
5 32dB

In order to eliminate the smaller peaks M3, M4 and M5 in the example above, a peak
excursion of at least 60 dB is required. In this case, the amplitude must rise at least
60 dB before falling again before a peak is detected.

Marker peak list

The marker peak list determines the frequencies and levels of peaks in the spectrum. It
is updated automatically after each sweep. How many peaks are displayed can be

|
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defined, as well as the sort order. In addition, the detected peaks can be indicated in
the diagram. The peak list can also be exported to a file for analysis in an external
application.

In the R&S FPL1 Analog Modulation Analysis application the search limits are not
available.

Markers Marker Settings Marker Functions Search

n dB dowr gt~ 1e On  Off

Phgﬂse : h Limits
Noise

Reference Left Limit
Fixed

HEmEs . Right Limit
Peak List Maximum Number
50
of Peaks
Peak Excursion 6.0 dB

Sort Mode X Value ¥ Value

Threshold

Use Zoom Limits

Display Marker on Off
Numbers Search Limits Off

t

Export Peak List Decimal Separator Point Comma

All Functions Off

Remote commands:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe on page 233

TRAC? LIST, see TRACe<n>[:DATA] on page 189

o= | I I A =) (= T 99
ST 8 1Y, oY [ 100
Maximum NUMDEr Of PEaAKS.........ci i e e e eeeeaaa 100
PEAK EXCUISION.....ciitii ettt e et e e e et e e e e ettt e e e e e e eaa e e e e s ertna e eeeeeanaansanns 100
Display Marker NUMDETS.........uuuuiiiiicciiieie et e e e e e e e e 100
EXPOIrt PEAK LiSt.... .ot 100

Peak List State
Activates/deactivates the marker peak list. If activated, the peak list is displayed and
the peaks are indicated in the trace display.

For each listed peak the frequency/time ("X-value") and level ("Y-Value") values are
given.
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Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe on page 233

Sort Mode
Defines whether the peak list is sorted according to the x-values or y-values. In either
case the values are sorted in ascending order.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT on page 233

Maximum Number of Peaks
Defines the maximum number of peaks to be determined and displayed.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE on page 232

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.

Entries from 0 dB to 80 dB are allowed; the resolution is 0.1 dB. The default setting for
the peak excursion is 6 dB.

For Analog Modulation Analysis, the unit and value range depend on the selected
result display type.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 223

Display Marker Numbers

By default, the marker numbers are indicated in the diagram so you can find the peaks
from the list. However, for large numbers of peaks the marker numbers may decrease
readability; in this case, deactivate the marker number display.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe]
on page 231

Export Peak List
The peak list can be exported to an ASCII file (. DAT) for analysis in an external appli-
cation.

Remote command:
MMEMory : STORe<n>: PEAK on page 234
FORMat :DEXPort:DSEParator on page 190

Deactivating All Marker Functions

Access: "Overview" > "Analysis" > "Marker Functions" > "All Functions Off"
Or: [MKR] > "All Functions Off"

All special marker functions can be deactivated in one step.

Remote command:
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Import/Export Functions

/Q Data Import and Export

Baseband signals mostly occur as so-called complex baseband signals, i.e. a signal
representation that consists of two channels; the in phase (l) and the quadrature (Q)
channel. Such signals are referred to as 1/Q signals. The complete modulation informa-
tion and even distortion that originates from the RF, IF or baseband domains can be
analyzed in the 1/Q baseband.

Importing and exporting 1/Q signals is useful for various applications:

® Generating and saving I/Q signals in an RF or baseband signal generator or in
external software tools to analyze them with the R&S FPL1000 later

e (Capturing and saving I/Q signals with an RF or baseband signal analyzer to ana-
lyze them with the R&S FPL1000 or an external software tool later

For example, you can capture I/Q data using the I/Q Analyzer application, if available,
and then analyze that data later using the R&S FPL1 Analog Modulation Analysis
application.

As opposed to storing trace data, which may be averaged or restricted to peak values,
I/Q data is stored as it was captured, without further processing. The data is stored as

complex values in 32-bit floating-point format. Multi-channel data is not supported. The
I/Q data is stored in a format with the file extension .iqg. tar.

For a detailed description see the R&S FPL1000 I/Q Analyzer and I/Q Input User Man-
ual.

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

®  IMPOrt/EXPOrt FUNCHONS......cciiiiiiii ittt e e 101
e How to Export and Import I/Q Data...........ccooiiiiiiiiie e 103

Import/Export Functions

Access: "Save"/ "Open" icon in the toolbar > "Import" / "Export"

The R&S FPL1000 provides various evaluation methods for the results of the per-
formed measurements. However, you may want to evaluate the data with further, exter-
nal applications. In this case, you can export the measurement data to a standard for-
mat file (ASCII or XML). Some of the data stored in these formats can also be re-
imported to the R&S FPL1000 for further evaluation later, for example in other applica-
tions.

The following data types can be exported (depending on the application):
® Trace data
® Table results, such as result summaries, marker peak lists etc.


http://www.rohde-schwarz.com/appnote/1EF85

Import/Export Functions

I/Q data can only be imported and exported in applications that process 1/Q data, such
as the 1/Q Analyzer or optional applications.

See the corresponding user manuals for those applications for details.

O

These functions are only available if no measurement is running.

In particular, if Continuous Sweep / Run Cont is active, the import/export functions are
not available.

=

3] 0o ) o P EPRRRRS 102
L @ [ YooY VOO RTR 102
L FlE EXPIOTEE.....eveceeeeeee ettt tenennans 102
e o PR 102
L EXpOrt Trace t0 ASCI File.......curueeeeeeeeeeeeeeeeeeeeeeeeeeseeaeeeseeeseesesenensesanaeees 103
L Trace EXPOrt CONfIQUIALION. .........voveveeeeeeeeeeee et e e 103
L I/Q EXDO....eececeeeeteeeeeeeeeeee ettt n sttt s s s e s eeeanaeas 103
L FHlE EXPIOTE ...ttt ee s ee s ee s en e 103
Import

Access: "Save/Recall" > Import
Provides functions to import data.

1/Q Import < Import

Opens a file selection dialog box to select an import file that contains 1/Q data. This
function is only available in single sweep mode and only in applications that process
I/Q data, such as the I/Q Analyzer or optional applications.

Note that the I/Q data must have a specific format as described in the R&S FPL1000
I/Q Analyzer and 1/Q Input User Manual.

Input from I/Q data files is imported as it was stored, including any correction factors,
for example from transducers or SnP files. Any currently configured correction factors
at the time of import, however, are not applied.

I/Q import is not available in MSRT mode.

Remote command:
MMEMory:LOAD:TIQ:STATe on page 264

File Explorer — 1/Q Import — Import
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

Export
Access: "Save/Recall" > Export

Opens a submenu to configure data export.
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How to Export and Import I/Q Data

Export Trace to ASCII File — Export

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 189

Trace Export Configuration — Export
Opens the "Traces" dialog box to configure the trace and data export settings.

See Chapter 6.3, "Trace / Data Export Configuration”, on page 79.

1/Q Export — Export
Opens a file selection dialog box to define an export file name to which the 1/Q data is
stored. This function is only available in single sweep mode.

Note: Storing large amounts of I/Q data (several Gigabytes) can exceed the available
(internal) storage space on the R&S FPL1000. In this case, it can be necessary to use
an external storage medium.

Remote command:
MMEMory : STORe<n>:T1Q:STATe on page 265
MMEMory : STORe<n>:IQ:COMMent on page 264

File Explorer — 1/Q Export — Export
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

How to Export and Import I/Q Data

i

I/Q data can only be exported in applications that process I/Q data, such as the 1/Q
Analyzer or optional applications.

Capturing and exporting 1/Q data
1. Press the [PRESET] key.

2. Press the [MODE] key and select the R&S FPL1 Analog Modulation Analysis appli-
cation or any other application that supports I/Q data.

Configure the data acquisition.
Press the [RUN SINGLE] key to perform a single sweep measurement.

Select the Bl "Save" icon in the toolbar.

o o M w

Select the "I/Q Export" softkey.
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7. In the file selection dialog box, select a storage location and enter a file name.
8. Select "Save".

The captured data is stored to a file with the extension .iqg. tar.

Importing 1/Q data

1. Press the [MODE] key and select the "I/Q Analyzer" or any other application that
supports 1/Q data.

If necessary, switch to single sweep mode by pressing the [RUN SINGLE] key.
Select the & "Open" icon in the toolbar.
Select the "I/Q Import" softkey.

Select the storage location and the file name with the . ig. tar file extension.

o o &~ w b

Select "Open".

The stored data is loaded from the file and displayed in the current application.

Previewing the 1/Q data in a web browser
The ig-tar file format allows you to preview the I/Q data in a web browser.

1. Use an archive tool (e.g. WinZip® or PowerArchiver®) to unpack the ig-tar file
into a folder.

2. Locate the folder using Windows Explorer.

3. Open your web browser.
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4. Drag the I/Q parameter XML file, e.g. example.xml, into your web browser.

o
[ -« | > J [+ |Bﬁ|e:,‘ﬂD:,‘}{zy.}{ml G] [0.' Google ] O~ £~
1 w2y I +

xzy.xml (of .iq.tar file)

|Saved by ”FSV 1Q Analyzer
|Cumment ”Here is a comment
Date & Time |2011-03-03 14:33.05

|Numher of samples||85DDD

|Duratinn of signal ”‘ID ms

|
|
|
|Samp|e rate ”6.5 hHz |
|
|
|

|Data format ”cnmplex, float32

Data filename xzy.complex. 1ch. float32
Scaling factor 1

Comment Channel 1 of 1

Power vs time

y-axis: 10 dB /div
¥-axis: 1 ms fdiv

Spectrum

y-axis: 20 dB /div
w-axis: 500 kHz fdiv

E-mail: info@rohde-schwarz com
Internet: hittp: itaeoeee robde-schwarz .com
Fileformat versian: 1




8 How to Perform Measurements in the Ana-
log Modulation Analysis Application

1. Press the [MODE] key and select the "Analog Demod" application.

2. Select the "Overview" softkey to display the "Overview" for an Analog Modulation
Analysis measurement.

3. Select the "Input/Frontend" button and then the "Frequency" tab to define the input
signal's center frequency.

4. Select the "Data Acquisition" button and define the bandwidth parameters for the

input signal:

e "Demodulation Bandwidth": the span of the input signal to be demodulated

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

e "Resolution Bandwidth": how precise the signal is to be demodulated

e "Capture Offset" (multistandard mode only): the offset of the analysis interval

from the start of the capture buffer

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

6. Select the "Demod/Display" button and select the demodulation displays that are of
interest to you (up to 6).
Arrange them on the display to suit your preferences.

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

8. Select the "Demodulation Settings" button to define demodulation parameters for
each evaluation:

e Configure the "Squelch" function (on the "Demod" tab) to suppress noise dur-
ing demodulation.

e For time domain evaluations, zoom into the areas of interest by defining a
zoom area (on the "Demod" tab).

e For AF evaluations, use special filters to eliminate certain effects of demodula-
tion or to correct pre-emphasized modulated signals (on the "AF Filters" tab).

e Adapt the diagram scaling to the displayed data (on the "Scaling" tab).

9. Select the "Analysis" button in the "Overview" to make use of the advanced analy-
sis functions in the demodulation displays.

e Configure a trace to display the average over a series of sweeps (on the
"Trace" tab; if necessary, increase the "Sweep Count" in the "Data Acquisition”
settings).

e Configure markers and delta markers to determine deviations and offsets within
the demodulated signal (on the "Marker" tab).
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e Use special marker functions to calculate phase noise or an n dB down band-
width (on the "Marker Config" tab).
e Configure a limit check to detect excessive deviations (on the "Lines" tab).

10. Start a new sweep with the defined settings.
In multistandard mode you may want to stop the continuous measurement mode
by the Sequencer and perform a single data acquisition:

a) Select the Sequencer icon () from the toolbar.
b) Set the Sequencer state to "Off".
c) Press the [RUN SINGLE] key.

11. Optionally, export the trace data of the demodulated signal to a file.

a) Inthe "Traces" tab of the "Analysis" dialog box, switch to the "Trace Export"
tab.

b) Select "Export Trace to ASCII File".

c) Define a file name and storage location and select "OK".

8.1 How to Export Trace Data and Numerical Results

The measured trace data and numerical measurement results in tables can be expor-
ted to an ASCII file. For each sweep point the measured trace position and value are
output.

The file is stored with a . DAT extension. For details on the storage format see Chap-
ter 11.7.5, "Reference: ASCII File Export Format", on page 195.

To export trace data and table results

1. Select [TRACE] > "Trace Config" > "Trace / Data Export" tab.

2. Select "Export all Traces and all Table Results" to export all available measurement
result data for the current application, or select a specific "Trace to Export".

3. Optionally, select the "Include Instrument & Measurement Settings" option to insert
additional information in the export file header.

4. If necessary, change the decimal separator to be used for the ASCII export file.
5. Select the "Export Trace to ASCII File" button.

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

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

|
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9 Measurement Example: Demodulating an
FM Signal

A practical example for a basic Analog Modulation Analysis measurement is provided
here. It demonstrates how operating and measurement errors can be avoided using
correct configuration settings.

The measurement is performed using the following devices:

® An R&S FPL1000 with application firmware R&S FPL1-K7: Analog Modulation
Analysis

® A vector signal generator, e.g. R&S SMW

Signal

e
Generator e

Figure 9-1: Test setup

Signal generator settings (e.g. R&S SMW):

Frequency: 500 MHz
Level: -10 dBm
Modulation: FM

Modulation frequency: 10 kHz

Frequency deviation: 50 kHz

Procedure:

1. Preset the R&S FPL1000.

2. Set the center frequency to 500 MHz.
3. Set the reference level to 0 dBm.
4

Select the [MODE] key and then the "Analog Demod" button.

By default, the FM Time Domain result display and a Result Summary are shown.
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MultiView Spectrum Analog Demod

52.5ps DBW 5MHz Freq 500.0 MHz
1 FM Time Domain *14AP Clrw Ref:0.00 Hz DC

CF 500.0 MHz 1081-pts

4 Result Summary .
Carrier Power -10.32 dBm Carrier Offset 38.03 kHz

+Peak -Peak +Peal/? RMS Mod. Freq. SINAD
FM 51.433 kHz -38.157 kHz 44.795 kHz 33.595 kHz - ==

Figure 9-2: Default Analog Modulation Analysis measurement result display

5. Set the measurement time (AQT) to 7 ms in order to measure 10 periods of the sig-
nal.

6. Adjust the y-axis scaling to the measured frequency deviation automatically by
selecting the "Scale Config" softkey and, in the "Scaling" tab, setting "AF Auto
Scale" to "On".

MultiView 22 Spectrum Analog Demod

Ref Level 0.0
Att AQT 10ms DBW 5MHz Freq 5

M ‘\/ H W M ; Wu i H\ ‘f\ f
A

CF 500.0 MHz 1061 pts 1.0 ms/
4 Result Summary ‘
Carrier Power -10.33 dBm Carrier Offset 694.78 Hz
+Pealk -Peak tPeak /2 RMS Mod. Freq. SINAD THD
FM 52.799 kHz =51.025 kHz 51.912 kHz 34.931 kHz 10.000 kHz == -=

® AP Clrw Ref:0.00 Hz DC

W
} lm

MI

Figure 9-3: Auto-scaled measurement of 10 signal periods (continuous)

7. Display the RF spectrum of the measured signal to determine the required demod-
ulation bandwidth. Select the "Display Config" softkey and add an "RF Spectrum"
window to the display.

e
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1 FM Time Domain e {AP Clrw Ref:0.00 Hz DC

/W \'\ /H\'\‘U\JUMU } II'V i II(Ilir\lfﬁl §|IN UW U\JH\ [‘ ||V{|]”1“| 'rljnljw\r| |(\| ’U‘\(I\Jnlﬁl |\|

I I

\

ffﬂ
|'| | |\
W HJH M mlt l‘JLM “”

I Jlnl i

CF 500.0 MHz 108 1-pts
5 RF Spectrum . .

CF 500.0 MHz ) 1001 pts
4 Result Summai ry
Carrier Power -10,40 dBm
“Peak Peak +Peak/? RMS
FM 52.705 kHz -51.811 kHz 52.258 kHz 34.984 kHz 10.

Figure 9-4: RF spectrum of FM signal with default demodulation bandwidth = 5 MHz

. As you can see in Figure 9-4, the default demodulation bandwidth of 5 MHz is

much too large - the actual signal takes up only a small part of the displayed range.
That means that any noise or additional signals apart from the FM signal of interest
may be included in the measured results. Select the "Demod BW" softkey and
reduce the value to 200 kHz.

||| M | ”]:[I | il H r ‘
\\ il \ \ M L M\H\\h‘\ '\‘

”HHI Jf ! | ilr |'
“H‘HH H{ {\ ‘H "\'\ ”| H H\'
AL AL I ‘\ m I ~uum\,}\w}\,\\ M J‘MlM | M‘,

|
|

‘ | [ I |

{ f
S Y S P O Y A A I
'CF 500.0 MHz 1084pts Span 200.0 kHz
4 Result Summal v

Carrier Power -10.34 dBm :arrier‘ Offset 679.70Hz
Peak +Peak/2 RMS dod. Freq.

FM 49 853 kHz -48.649 kHz 49.251 kHz 34.914 kHz 10 000 kHz

Figure 9-5: RF spectrum with demodulation bandwidth = 200 kHz

The span is automatically reduced to 200 kHz as well, as only the demodulated
range can be displayed.

|
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9. Now the RF spectrum shows that part of the FM signal is cut off. The missing sig-
nal parts are not included in the calculated results. Increase the demodulation
bandwidth to 400 kHz to include the entire signal, but no interfering frequencies.

The span is not automatically increased for the wider DBW since it may be useful
to display only a small range from the demodulated bandwidth. However, this
means the RF spectrum will still not show the entire signal.

10. Increase the span manually to show the entire demodulated bandwidth:

a) Select the RF Spectrum window.
b) Press the [SPAN] key.
c) Select the "Full Span" softkey.

MultiView Spectrum Analog Demod

Ref Level n RB
Att dB  AQT 10ms DB 00 Freq 500
1L FM Time Dol ®1AP Clrw Ref:0.00 Hz DC

ﬂ'l"“"““ Mllll ” f” mr "I'I' 'lf|l HHI' ||‘1|HI

||| lV 1'|||\||'-( "I”-H-'V- |“|J|l||‘\||||”||‘u|\”| | ‘“w |||| I”\HHH |‘ ||| ~ ||l|| \||1i|||||l\r'||||~| ”k'hl\”H"'“'””'||\'|'||||“L||“l|'l‘

I I \H

ll.';x..,,.. Hmunl Y

|1||1\|r1|||r|||uH k'

CF 500.0 MHz 1084-pts LOms/
5 RF Spectrum -— «1AP Clrw

ml!lﬂmw.h,. ‘ Wﬂr

'CF 500,0 MHz Span 400.0 kHz
4 Result Summanry
Carrier Power - dB Carrier Offset 667.85 Hz
+Peak +Peak /2 RMS Mod. Freq. SINAD
FM 50.031 kHz -43.717 kHz 49.374 kHz 34.941 kHz 10.000 kHz ——

Figure 9-6: RF spectrum with demodulation bandwidth = 400 kHz

11. Once the correct DBW has been determined, you can replace the RF spectrum by
the FM spectrum result display to analyze the spectrum of the FM signal. Select
the "Display Config" softkey and move an "FM Spectrum" window over the "RF
Spectrum" window in the display.

|
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MultiView Spectrum Analog Demod

Ref Level n RBW 3
Att dB  AQT 10ms DBW e Freq 500.0 MHz
1 FM Time Domain & 1AP Clrw Ref:0.00 Hz DC

'III\‘IH" “"‘\'“"

il ”u | ﬂ“ﬂ"m | "J' ‘,1‘ 'h' }\’ |||||U||llwl||||||ﬂ\fu”|||}\lr"illulbllllu u||”|'|',“ i M'JILUN| | ||N||[|| | i

I '”|f|"\'|1"||\" \\ IR
“b ’U“u“ ||,| ,‘tL | I)l

'(|

|n i

|| (] i\l‘JH

CF 500.0 MHz 1061pts 1.0 ms/
5FM Qpectmm -— *1AP Clrw Ref:50.00 kHz

| [ R
Jl 1 . ”.".__ s b A Wl VAL I.II L
AF CF 50,0 kHz L
4 Result Summanry
Carrier Power -10.37 dBm [‘1mm Offset 651. 4‘III-
+Peak Peak +Peal/? RMS Mod. Freq. TNAD
FM 50.132 kHz -48.840 kHz 49.486 kHz 34.956 kHz 10.000 kHz &5. 054 dB -66. 515 (1]

Figure 9-7: FM spectrum and Result Summary including SINAD and THD values

From the FM spectrum, the SINAD and THD are also calculated and displayed in
the Result Summary.

12. Since the "AF Auto Scale" function is enabled, the "FM Spectrum" diagram is
scaled according to the current measurement automatically. Each diagram is
scaled individually, so that the reference values at the top of the two diagrams can
differ (100 kHz in the "FM Time Domain" versus 50 kHz in the "FM Spectrum".
However, you can adjust the values manually.

a) Select the "FM Spectrum" window to set the focus in it.

b) Press the [AMPT] key and select the "Scale Config" softkey.

c) Disable the "AF Auto Scale" function.

d) Define the new reference value (at 100% = top of the diagram) as 100 kHz.
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Multiview 322 Spectrum Analog Demod

Ref Level m RBW 3

Att dB  AQT 10ms DBW A U

1 FM Time Domain AP Clrw Ref:0.00 Hz DC

||| |l f|'|'~'|||'|'|'I'||L|'”||”|\' A l”{‘ll”{|||

"u...Ml i u;,u'u'ur““'|J,|||“'u“u”| 'H l,||r||ll\| \|| '\l I |'\ I IHHINI”M,|||H,“'||~1|||l||||ll~||.||||IU'.“M

IRRRA

CF 500.0 MHz 108+pts 1.0 ms/
5 FM Spectrum -— o 14P Clrw Ref:100.00 kHz

A [l LNy

N . A | W P | | N
AF CF 50.0 kHz 1061 pts

4 Result Summanry
Carrier Power -10.37 dBm Carrier Offset 649,07 Hz

FPeak “Peak +Peak/? RMS Mod. Freq. SINAD THD
FM 50.143 kHz -48.844 kHz 49.494 kHz 34.959 kHz 10.000 kHz 65.026 dB -66.413 dB

Note that while the reference values at the top of both y-axes are now identical, the
reference values indicated in the window title bars are not. This is due to the fact
that, by default, in AF time domain displays the reference value is defined at the
reference position 50 % (=center of diagram), while in AF frequency domains it is
defined at the position 100 % (= top of diagram).

___ |
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10 Optimizing and Troubleshooting the Mea-
surement

If the results do not meet your expectations, consider the following notes and tips to
optimize the measurement.

Determining the demodulation bandwidth

A frequent cause for measurement errors and false results is an incorrectly defined
demodulation bandwidth (DBW).

If the DBW is too large, the actual signal takes up only a small part of the demodulated
range. That means that any noise or additional signal parts may be included in the
measured results, which are then false.

On the other hand, if the DBW is too small, part of the signal is cut off and thus not
included in the calculation of the results.

An easy way to determine the required DBW is to display the RF spectrum of the input
signal. If the entire signal is displayed there and takes up most of the diagram width,
the DBW should be appropriate.

For further recommendations on finding the correct demodulation bandwidth see Chap-
ter 4.2, "Demodulation Bandwidth", on page 24.

Adjusting the displayed span

Be aware that the span of the RF Spectrum display is not automatically increased for a
wider DBW, since it may be useful to display only a small range from the demodulated
bandwidth. However, this means the RF spectrum may not show the entire demodula-
ted bandwidth. In this case you must increase the span manually to show the entire
signal.

Determining the SINAD and THD

The signal-to-noise-and-distortion ratio (SINAD) and the total harmonic distortion
(THD) of the demodulated signal are a good indicator of the signal quality sent by the
DUT. Both values are calculated inside the AF spectrum span and thus only if an AF
spectrum window is displayed. If either value deviates strongly from the expected
result, make sure the demodulation bandwidth is defined correctly (see Determining
the demodulation bandwidth).



11 Remote Commands for Analog Modulation
Analysis

The commands required to perform measurements in the R&S FPL1 Analog Modula-
tion Analysis application in a remote environment are described here.

It is assumed that the R&S FPL1000 has already been set up for remote control in a
network as described in the R&S FPL1000 User Manual.

It is assumed that the R&S FPL1000 has already been set up for remote control in a
network as described in the R&S FPL1000 User Manual.

A programming example at the end of the remote commands description demonstrates
the most important commands in a typical application scenario, see Chapter 11.10,
"Programming Example", on page 265.

©

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 FPL1000 User Manual.

Q,

In particular, this includes:

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

® Using the common status registers

Status registers
The R&S FPL1-K7 option uses the status registers of the base unit (except for the
STATus:QUEStionable:ACPLimit register).

For a description see the R&S FPL1000 User Manual.

General R&S FPL1000 Remote Commands

The application-independent remote commands for general tasks on the
R&S FPL1000 are also available for Analog Modulation Analysis and are described in
the R&S FPL1000 User Manual. In particular, this comprises the following functionality:

® Managing Settings and Results
® Setting Up the Instrument
® Using the Status Register

Channel Setup-specific commands

Apart from a few general commands on the R&S FPL1000, most commands refer to
the currently active channel setup. Thus, always remember to activate an Analog Mod-
ulation Analysis channel setup before starting a remote program for an Analog Modula-
tion Analysis.
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Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one

way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

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

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

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the User
Manual of the R&S FPL1000.

Remote command examples

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

11.11

Conventions used in Descriptions

Note the following conventions used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

[ ]

Parameter usage
If not specified otherwise, a parameter can be used to set a value and it is the
result of a query.
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Remote Commands for Analog Modulation Analysis

11.1.2

11.1.3

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 FPL1000 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.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

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

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

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

Numeric Suffixes

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

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

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

|
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Example:

DISPlay[:WINDow<1l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

11.1.4 Optional Keywords

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

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

Optional keywords are emphasized with square brackets.

Example:

Without a numeric suffix in the optional keyword:

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

DISPlay:ZO0OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

11.1.5 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.

11.1.6 SCPI Parameters

Many commands feature one or more parameters.

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

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

Parameters may have different forms of values.
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Numeric Values

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

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

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

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

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

* MIN/MAX

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

Defines the default value.
e UP/DOWN

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

Querying numeric values

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

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

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

Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.
* NAN
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11.1.6.3

11.1.6.4

11.1.6.5

Introduction

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

Boolean

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

Querying Boolean parameters

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

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

Character Data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see Chapter 11.1.2, "Long and Short Form",
on page 117.

Querying text parameters

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

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

Character Strings

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

Example:
INSTRument:DELete 'Spectrum'

Block Data

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

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 follow-
ing digits indicate the length to be 5168 bytes. The data bytes follow. During the trans-
mission of these data bytes all end or other control signs are ignored until all bytes are
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transmitted. #0 specifies a data block of indefinite length. The use of the indefinite for-
mat requires an NL~END message to terminate the data block. This format is useful
when the length of the transmission is not known or if speed or other considerations
prevent segmentation of the data into blocks of definite length.

11.2 Common Suffixes

In the R&S FPL1 Analog Modulation Analysis application, the following common suf-
fixes are used in remote commands:

Table 11-1: Common suffixes used in remote commands in the R&S FPL1 Analog Modulation Analy-
sis application

Suffix Value range Description

<m> 1t0 16 Marker

<n> 1t06 Window (in the currently selected channel setup)
<t> 1t06 Trace

<li> 1t08 Limit line

11.3 Activating Analog Modulation Analysis

Analog Modulation Analysis require a special application on the R&S FPL1000. The
measurement is started immediately with the default settings.

INSTrument:CREAtE:DUPLICALE. .......ccvuueieeeieeiiieeeeeeeeee et e e et e e e e e eeae e e e eeeananes 121
INSTrumMeNnt:CREGE[INEW]. ... ceeeetiie ettt e e et e ettt e e e e e e et e e e e eeeaaa e e e e s eesaaaeeeeeenes 122
INSTrumMent:CREAIEIREPLACE. .......iiieiieete i e ee et e ettt e e e et e e e e e e et e e e e e e enae e e e s eeennns 122
TN R U =T gL ) = =Y (YN 122
NS a0 =T a1 6 S I SRR 123
INSTIUMENERENGME. . 1uvuutitiieieeieieeeeeeeeeeee et eeeeeeeeete e aaaesesesesaaaaaaeseseeeeesesssssrarasannnan 123
INSTIUMENE IS ELECE]. e eiiittiieeeeeitiee e e e ettt e e e e ettt e e e e e ee e e e e e e eeta e e e s eeasaaaeseeeessannseeeeeesnnn 124
SYSTem:PRESEt:CHANNEILEXEC] ... iiiiietiieeeeeeeeieieeeeeetiee e e e e eeeteeeeeeeaataeeeeseetanaeeeerenes 124

INSTrument:CREate:DUPLicate

This command duplicates the currently selected channel setup, i.e creates a new chan-
nel setup of the same type and with the identical measurement settings. The name of
the new channel setup is the same as the copied channel setup, extended by a con-
secutive number (e.g. "IQAnalyzer" -> "IQAnalyzer 2").

The channel setup to be duplicated must be selected first using the INST: SEL com-
mand.

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel setup named 'lQAnalyzer' and creates a
new channel setup named 'lQAnalyzer2'.
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Usage: Event

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

This command adds an additional measurement channel. You can configure up to 10
measurement channels at the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 123.

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

Example: INST:CRE SAN, 'Spectrum 2'

Adds an additional spectrum display named "Spectrum 2".

INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>
This command replaces a channel setup with another one.

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

<ChannelType> Channel type of the new channel setup.
For a list of available channel setup types see TNSTrument :
LIST? on page 123.

<ChannelName2>  String containing the name of the new channel setup.
Note: If the specified name for a new channel setup already
exists, the default name, extended by a sequential number, is
used for the new channel setup (see INSTrument :LIST?
on page 123).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", """, "?".

Example: INST:CRE:REPL 'IQAnalyzer2',6 IQ, 'IQAnalyzer'
Replaces the channel setup named "IQAnalyzer2" by a new
channel setup of type "IQ Analyzer" named "IQAnalyzer".

Usage: Setting only

INSTrument:DELete <ChannelName>

This command deletes a channel setup.
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Setting parameters:

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

Usage: Setting only

INSTrument:LIST?

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

Return values:
<ChannelType>, For each channel setup, the command returns the channel setup
<ChannelName> type and channel setup name (see tables below).
Tip: to change the channel setup name, use the TNSTrument :
REName command.

Example: INST:LIST?
Result for 3 channel setups:
'ADEM', 'Analog Demod', 'IQ','IQ
Analyzer','IQ',"'IQ Analyzer2'

Usage: Query only

Table 11-2: Available channel setup types and default channel setup names

Application <ChannelType> Parameter Default Channel Setup Name*)
Spectrum SANALYZER Spectrum

Analog Modulation Analy- | ADEM Analog Demod

sis

1/Q Analyzer 1Q IQ Analyzer

Noise Figure Measure- NOISE Noise

ments

Vector Signal Analysis DDEM VSA

(VSA)

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

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

Setting parameters:
<ChannelName1>  String containing the name of the channel setup you want to
rename.
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<ChannelName2> String containing the new channel setup name.
Note that you cannot assign an existing channel setup name to
a new channel setup; this will cause an error.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters

Such as ll:ll, ll*ll’ ll?ll-

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the channel setup with the name 'lQAnalyzer2' to
'IQANalyzer3'.

Usage: Setting only

INSTrument[:SELect] <ChannelType>

Selects the channel type for the current channel.

See also INSTrument:CREate [ :NEW] on page 122.

For a list of available channel types see TNSTrument:LIST? on page 123.

Parameters:
<ChannelType> ADEMod
Optional Analog Modulation Analysis application.

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

Example: INST:SEL 'Spectrum2'

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

Restores the factory default settings to the "Spectrum2"channel
setup.

Usage: Event

Manual operation: See "Preset Channel Setup” on page 31

11.4 Configuring the Measurement

The following remote commands are required to configure an Analog Modulation
Analysis.

Specific commands:

e  Managing Standard SetliNgS..........cueiiiiiiiiiiii e 125
o  Configuring the INPUL......ccoii e 126
e  Configuring the OULPUL........coiiiiiii e a e 130
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O  FrequeNCY SettliNgsS. ..o it 131
e Configuring the Vertical Axis (Amplitude, Scaling).........ccoveiiiiiiiiiiiiiiee e, 132
o Configuring Data ACQUISITION........oiuuiiiiiiiiiee e 139
L J I T T 1Y ] o PSPPSR 143
e Configuring Demodulation...........cciieei oo 148
e Adjusting Settings AutomatiCally........c.ueeiiiiciieiiiiiiiei e 165
o Configuring Standard TraCeS........cuuiicuriireiiiiieeeeeeeiee e e seeee e e s sseee e e e s sneeeeesseneeees 168

11.4.1 Managing Standard Settings

You can configure the R&S FPL1 Analog Modulation Analysis application using prede-
fined standard settings. This allows for quick and easy configuration for commonly per-
formed measurements.

For details see Chapter 5.2, "Configuration According to Standards", on page 31.

For an overview of predefined standards and settings see Chapter A, "Predefined
Standards and Settings", on page 268.

[SENSe:]JADEMOod:PRESE[:STANAIA].....ceetrureieiereniiiieeeeeeinieeseeeenrnaseseeeeennesesseeennnaeeaees 125
[SENSE:]ADEMOd:PRESEERESTOIE. . uuuiiieiieiiieieeeeeetie e e eeeaatae s e e e s eeiseseseeeeneseaeseesnnaeaeees 125
[SENSEe:]ADEMOd:PRESE:STORE. ...ttt ettt ettt e e e e e e eaa e 125

[SENSe:]ADEMod:PRESet[:STANdard] <Standard>
This command loads a measurement configuration.

Standard definitions are stored in an xml file. The default directory for Analog Modula-
tion Analysis standards is C:
\Users\Public\Documents\Rohde-Schwarz\Analyzer\user\predefined\AdemodPredef

Parameters:

<Standard> String containing the file name.
If you have stored the file in a subdirectory of the directory men-
tioned above, you have to include the relative path to the file.

Manual operation: See "Load Standard" on page 33

[SENSe:]ADEMod:PRESet:RESTore

Manual operation: See "Restore Standard Files" on page 33

[SENSe:]JADEMod:PRESet:STORe <Standard>

This command saves the current Analog Modulation Analysis measurement configura-
tion.

Standard definitions are stored in an xml file. The default directory for Analog Modula-
tion Analysis standards is C:
\Users\Public\Documents\Rohde-Schwarz\Analyzer\user\predefined\AdemodPredef
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Parameters:

<Standard> String containing the file name.
You can save the file in a subdirectory of the directory men-
tioned above. In that case, you have to include the relative path
to the file.

Manual operation: See "Save Standard" on page 33

Configuring the Input

L I S [T o U | PRSP 126
o  Configuring File INPUL.......uuuiiiiiiec e a e 127
e Independant CW Source CoOmMmMaNdS..........cccoeiiiiiiiuiiiiiieiieeee e e e e e 128
RF Input

INPut<ip>:ATTenuation:PROTECHON:RESEL............ceeevereriiiiiiriiieiieieieeeeeeeeeeeeeeeeeeeeeeeeeenenns 126
INPULKIDS IFILTEISAW. .. ettt ettt e ettt e e e e e ettt e e e e e eet it e e e e e eetabaseeesestaansaesesntansaaasens 126
[N U S To e |1V =T =Ty ot =Y SRR 127
INPULSIPZ ISELECL. .ttt ettt e e e e e e e e e e e e e e e e e eeeeeeeeeeeensnnnnnnns 127

INPut<ip>:ATTenuation:PROTection:RESet

This command resets the attenuator and reconnects the RF input with the input mixer

for the R&S FPL1000 after an overload condition occurred and the protection mecha-

nism 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 FPL1000 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>:FILTer:SAW <State>
Determines which IF path the R&S FPL1000 hardware uses.

Suffix:

<ip> 112
irrelevant

Parameters:

<State> AUTO | OFF
AUTO

The R&S FPL1000 determines which IF path to use automati-
cally, depending on the used analysis bandwidth.
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OFF
The wide IF path is always used.

*RST: I/Q Analyzer: AUTO; VSA: OFF

Example: INP:FILT:SAW AUTO

Manual operation: See "SAW filter" on page 35

INPut<ip>:IMPedance <Impedance>

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

The command is not available for measurements with the optional Digital Baseband
Interface.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 34
See "Unit" on page 38

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 FPL1000.

If no additional input options are installed, only RF input is supported.

Suffix:

<ip> 1..n

Parameters:

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

Manual operation: See "Radio Frequency State" on page 34
See "l/Q Input File State" on page 35

Configuring File Input

The following commands are required to define input from a file.

Useful commands for configuring file input described elsewhere:
® TINPut<ip>:SELect on page 127
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Remote commands exclusive to configuring input from files:

INPULKIDSIFILEIPATH. ..o e e 128

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 FPL1000 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
extensionis *.iqg.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.
Manual operation: See "Select |/Q data file" on page 36
Independant CW Source Commands

The following commands are required to configure an internal generator as an inde-
pendant CW source.

(@ I U U0 S 1N 1= 128
SOURCEe<SI>INTErNAlFREQUENCY ...ceetettutaaaaaeaeeeeeeaeeaeaeeeeeeeeeeeaeeasenen s aa e e e e e e aeaeaeas 129
SOURces<si>:POWer[:LEVel][:IMMediate][: AMPLItUAE] «....evetneniiaaaaaaae e e e e e e e e e e eeeeceeeees 129
SOURCces<si>:POWer[:LEVel][:IMMediate]:OF FSet......ccuoiiiiiieieeieieeieee e 129

OUTPut<up>[:STATe] <State>

Enables or disables the internal generator. The generator signal is output at the GEN
Output 50 Q connector on the front panel.

Suffix:

<up>

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
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Example: OUTP ON

Manual operation: See "State" on page 36

SOURce<si>:INTernal:FREQuency <Frequency>

Defines the frequency of the internal generator signal.

Suffix:

<sj> irrelevant

Parameters:

<Frequency> Range: 5kHz to 3 GHz
Increment: 0.1 Hz
*RST: 1 GHz
Default unit: HZ

Example: SOUR:INT:FREQ 2 GHz

Manual operation: See "Frequency" on page 37

SOURce<si>:POWer[:LEVel][:IMMediate][:AMPLitude] <Amplitude>

Defines the output power of the internal generator.

Suffix:

<sj> irrelevant

Parameters:

<Amplitude> Range: -60 dBm to +10 dBm
Increment: 0.1 dB
*RST: -20 dBm
Default unit: DBM

Example: SOUR:POW -30dBm

Manual operation: See "Level" on page 36

SOURce<si>:POWer[:LEVel][:IMMediate]:OF FSet <Offset>

This command defines a level offset for the external generator level. Thus, for exam-
ple, attenuators or amplifiers at the output of the external generator can be taken into
account for the setting.

Suffix:
<si> irrelevant
Parameters:
<Offset> Range: -200 dB to +200 dB
*RST: 0dB
Default unit: DB
Example: //Define a level offset on the external generator

SOUR:POW:OFFS -10dB

Manual operation: See "Level Offset" on page 37
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11.4.3 Configuring the Output

The following commands configure signal output.

DIAGNOSHIC:SERVICEINSOUICE. ....cevvuueiieiieeieeeeeieettie e e e e seete s eeserasseseeserssasesaeresssanseeseees 130
SY S TEM S P EAKEI i S TATE i eeeeeeieeeeeeeeeeeieieeeeeeeeererr e aeseseseeeaeaasesereeseeeesssssrsrasannnnnns 130
O T = 1R =1 G s YL@ ] MU =Y 130

DIAGnostic:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled [noise source
control] on the R&S FPL1000 on and off.

Parameters:
<State> ON|OFF |0 |1
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 66

SYSTem:SPEaker[:STATe] <State>

This command switches the built-in loudspeaker on or off for demodulated signals.
This setting applies only to the current application.

The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.

To set the volume, use the SYSTem: SPEaker : VOLume command.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: SYST:SPE ON

SYST:SPE:VOL 0.5
Sets the loudspeaker to half the full volume.

SYSTem:SPEaker:VOLume <Volume>

This command defines the volume of the built-in loudspeaker for demodulated signals.
This setting is maintained for all applications.

The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.
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Note that you must switch the loudspeaker on first, using the SYSTem: SPEaker [ :
STATe] command.

Parameters:

<Volume> Percentage of the maximum possible volume.
Range: 0 to 1
*RST: 0.5

Example: SYST:SPE:VOL 0

Switches the loudspeaker to mute.

11.4.4 Frequency Settings

[SENSE:JFREQUENCY:CENTE . ....ueutueaaaaaaa e e e e e e e e e e e e e e e e eeceeeeeeaeantnsee e aeae e e e e e e aeaaaaaeaeaeeeeees 131
[SENSE:JFREQUENCY:CENTERSTEP. ......eeeeeeeeeeeeeeeeeeeseesseeeseeseseeseseeseseesesseseeneseeneseenenes 131
[SENSe:]JFREQUENCY:CENTENSTEP:LINK.....ccovviiiiiieiiitcieieeeieieeeeeeeeeeeeeeeeeeeeeeeeessarnrannnnnns 132
[SENSe:IFREQUeNCY:CENTErSTEPR:LINKIFACTON . .uuuuceeieieeeeeeeeeeeeeeeeeeeeeeeeeeenennennnene e s 132

[SENSe:]JFREQuency: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 40

[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 131.

Parameters:

<StepSize> fax IS specified in the data sheet.
Range: 1 to fTMAX
*RST: 0.1 x span
Default unit: Hz

Example: //Set the center frequency to 110 MHz.

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
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Manual operation: See "Center Frequency Stepsize" on page 40

[SENSe:]JFREQuency:CENTer:STEP:LINK <CouplingType>

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

Parameters:
<CouplingType> SPAN | RBW | OFF

SPAN

Couples the step size to the span. Available for measurements
in the frequency domain.

(for RF spectrum result display)

RBW

Couples the step size to the resolution bandwidth. Available for
measurements in the time domain.

(for all result displays except RF spectrum)

OFF
Decouples the step size.

*RST: SPAN

Example: /[Couple step size to span
FREQ:CENT:STEP:LINK SPAN

Manual operation: See "Center Frequency Stepsize" on page 40

[SENSe:]JFREQuency:CENTer:STEP:LINK:FACTor <Factor>

This command defines a step size factor if the center frequency step size is coupled to
the span or the resolution bandwidth.

Parameters:
<Factor> 1to 100 PCT
*RST: 10
Default unit: PCT
Example: /[Couple frequency step size to span and define a step size fac-

tor
FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 20PCT

Manual operation: See "Center Frequency Stepsize" on page 40

11.4.5 Configuring the Vertical Axis (Amplitude, Scaling)

The following commands are required to configure the amplitude and vertical axis set-
tings in a remote environment.
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0 AMPIItUAE SEtlNGS. .ceiiiiiie i e e 133
o  Configuring the AHENUATION........c.eeiiii e 134
o  Configuring @ Preamplifier.........oueiii e 135
L IS Tor=1 [T aTo TR (g T I 20 (1 PER 136

Amplitude Settings

Useful commands for amplitude configuration described elsewhere:

® [SENSe:]ADJust:LEVel on page 168

Remote commands exclusive to amplitude configuration:

CALCulate<n>:MARKer<m>:FUNCHON:REFEIENCE. ... .ueeeieieieieieeeeeeeieeeeeeeeeeerrerererae s 133
CALCUIAtESNZIUNIT:POWET ...t ieeeeeiiieeeee ettt ee e e ettt e e e e e eebe e e e e s eea b eeeseesataeeeesesrannnnns 133
UNIT SIS P OWVET ...ttt et e et e e et e e et e e e et e e e eaaeeesanaeeetaaaeesnneaesnnaees 133
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEJ:RLEVEL. .....cciiiiiiiiiiiiiiaeieieeeeeieeeeeee 134
DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALE]:RLEVEL:OFFSEL. .......vrreeereeeereeeerreseereseereneas 134

CALCulate<n>:MARKer<m>:FUNCtion:REFerence
This command matches the reference level to the power level of a marker.

If you use the command in combination with a delta marker, that delta marker is turned
into a normal marker.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK2 :FUNC:REF

Sets the reference level to the level of marker 2.

CALCulate<n>:UNIT:POWer <Unit>
UNIT<n>:POWer <Unit>

This command selects the unit of the y-axis.

The unit applies to all power-based measurement windows with absolute values.

Suffix:

<n> irrelevant

Parameters:

<Unit> DBM |V |A|W|DBPW | WATT | DBUV | DBMV | VOLT |
DBUA | AMPere
(Units based on 1 MHz require installed R&S FPL1-K54 (EMI
measurements) option.)
*RST: dBm

Example: UNIT:POW DBM

Sets the power unit to dBm.
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DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel <ReferencelLevel>
This command defines the reference level (for all traces in all windows).

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

Suffix:

<n> irrelevant

<t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 38

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

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

Suffix:

<n> irrelevant

<t> irrelevant

Parameters:

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

Example: DISP:TRAC:Y:RLEV:0OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 38

Configuring the Attenuation

INPULSIP> AT TENUALION. .....eeeeeeeeeeeretesstsiseeeeeaeieseeeeeeeaeaeeeseeserersesssrarassasnaaaeseseseaeaaaeeeses 134
INPULKIPS  EAT TIAUT O . ettt ettt e et e et e et e et e e e e e e et e et e e eaeeeaaeeneeennaennnns 135
INPUt<ip>:ATTENUAtION:AUTO .. .cieeeteie et eeeieie s e e e ettt e e e e e et s e e e s ee e e s e eeaesanseeeeneanaaeeaeeenes 135

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.
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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 39

INPut<ip>:EATT:AUTO <State>
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 FPL1000 determines the signal level for opti-
mal internal data processing and sets the required attenuation accordingly.

This function is not available if the optional Digital Baseband Interface is active.

For the R&S FPL1000, these commands are identical.

Suffix:
<ip> 112
irrelevant
Parameters:
<State> ON|OFF |0 |1
*RST: 1
Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See "Attenuation Mode / Value" on page 39

11.4.5.3 Configuring a Preamplifier

1N U S To e € 7N 1 RS N =Y SR 135

INPut<ip>:GAIN:STATe <State>

This command turns the internal preamplifier on and off. It requires the optional pream-
plifier hardware.

If activated, the input signal is amplified by 20 dB. The preamplifier is only active below
3 GHz (R&S FPL1003) or 7.5 GHz (R&S FPL1007).
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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

Switches on 20 dB preamplification.

Manual operation: See "Preamplifier" on page 40

Scaling the Y-Axis

DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALE].....ccctrrrrrrrrieeeeeeiesiciinrirreeeeeeeee e e e e s ssnnsnreeeeees 136
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE[:AUTO ONCE............cceverrrrrrrrreerrnrrnrnrnennn 136
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:MODE......c...cc..cevvrrurrrerens 137
DISPIlay[:WINDow<n>]:-TRACE<t>:Y[:SCALE]:PDIVISION. .....c.cveeereeeeereereeerereesesreereeesesenes 137
DISPlay[:WINDow<n>]:-TRACE<t>:Y[:SCALE]:RPOSIION. ........veeeeereeeeeerereeresereessseseeneenes 138
DISPlay[: WINDow<n>][:SUBWindow<w>]: TRACE<t>:Y:SPACING. ....veveeeeereereerreereseserneneenns 138

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] <Range>

This command defines the display range of the y-axis (for all traces).

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Range> If the y-axis shows the power, the unit is dB with a range from
10 dB to 200 dB.
If the y-axis shows the frequency, the unit is Hz with a variable
range.
*RST: 100 dB (frequency domain), 500 kHz (time domain)

Example: DISP:TRAC:Y 110dB

Manual operation: See "Range" on page 61

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:AUTO ONCE

Automatic scaling of the y-axis is performed once, then switched off again (for all
traces).

Suffix:
<n> Window
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<t> irrelevant

Manual operation: See "Auto Scale Once" on page 62

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MODE <Mode>
This command selects the type of scaling of the y-axis (for all traces).

When the display update during remote control is off, this command has no immediate

effect.

Suffix:

<n> Window

<w> subwindow

<t> irrelevant

Parameters:

<Mode> ABSolute
absolute scaling of the y-axis
RELative
relative scaling of the y-axis
*RST: ABSolute

Example: DISP:TRAC:Y:MODE REL

Manual operation: See "Scaling" on page 62

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:PDIVision <Value>

This remote command determines the grid spacing on the Y-axis for all diagrams,
where possible.

In spectrum displays, for example, this command is not available.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT (unit according to the result dis-
play)
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display
Default unit: DBM

Example: DISP:TRAC:Y:PDIV 10

Sets the grid spacing to 10 units (e.g. dB) per division

Manual operation: See "Dev per Division/ dB per Division" on page 59
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DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:RPOSition <Position>

This command defines the vertical position of the reference level on the display grid
(for all traces).

The R&S FPL1000 adjusts the scaling of the y-axis accordingly.

For measurements with the optional tracking generator, the command defines the posi-
tion of the reference line.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Position> 0 PCT corresponds to the lower display border, 100 percent cor-
responds to the upper display border.
*RST: frequency display: 90 PCT; time display: 50 PCT;

AF spectrum display (K7): 100 PCT;

Default unit: PCT

Example: DISP:TRAC:Y:RPOS 50PCT

Manual operation: See "Reference Value Position" on page 59
See "Ref Level Position" on page 62

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACing <ScalingType>
This command selects the scaling of the y-axis (for all traces, <t> is irrelevant).

For AF spectrum displays, only the parameters "LINear" and "LOGarithmic" are permit-

ted.
Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<ScalingType> LOGarithmic
Logarithmic scaling.
LINear
Linear scaling in %.
LDB
Linear scaling in the specified unit.
PERCent
Linear scaling in %.
*RST: LOGarithmic
Example: DISP:TRAC:Y:SPAC LIN

Selects linear scaling in %.
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Manual operation: See "Deviation" on page 61
See "Scaling" on page 62
Configuring Data Acquisition

The following remote commands are required to configure which data is to be acquired
and then demodulated in a remote environment.

[SENSE:JADEMOG:MTIME. ...ttt ettt ettt e et e et et e e e e e e e e e et e e e e eneenann 139
[SENSE:JADEMOGRLENGN. ...veeeeeeeeeeeeereeeeseeeeseseeseesesessesesseseseeseeseeeesesesseseeseseeneseeneseas 139
[SENSE:JADEMOG:SE T vvveeeeeeeeeeeeeeeseseseseseeeeeseseseesseseseseseeesesesesesesesessesesessseeesesenesees 139
[SENSe:]JADEMod<n>:SPECtrum:BANDWIdth[:RESOIUtION].......cceeeeeeeeeieeeeeeeeerererriranannan 140
[SENSe:]JADEMod:SPECtrum:BWIDth[:RESOIUtION]......ccevvueieeeiieiiceeeeeeeevceeee e eeeeeeaan 140
[SENSE: JADEMOA:SRAT. . ettt ettt e e e e e s e e e e e s e e en e s eanseneennes 141
[SENSe:]BANDWIAIN:DEMOU. .. ...ttt ettt e e e e e e e e e ea e eeanas 141
[SENSE:IBWIDLh:DEMOG. ... .cuuieeietiiee et et e et e et e e e e e s e e e e e et e e e e e e e aneeeneeean 141
[SENSe:]BANDWIdth:DEMOG: TYPE.. ...ttt e e e e e e e eaas 141
[SENSE:IBWIDth:DEMOG:TYPE.....cu ittt e et e e e e e e et e e e e et e e e e eaaeeanas 141
[SENSe:]BANDWIdth[:RESOIULION] ... eeieeiiiieeeeeeeetiiee e e ettt e e e e eetee e e e eeebe e e e e eeeaba e eeeeeenes 141
[SENSE:JSWEEP:ICOUNTL....covtuieieeiiiiiiieeeee ettt e e e eeet e e e e e e eeteeeeeeeeabaeeeesersanaaaeaesenrannaaaaees 142
[SENSe:]SWEEP[:WINDOWSN>]:POINLS....ccvuuieieeeiiiteeeeeeeeteieeeeeeeeteeeeeeeestaeeesseesanneeaereens 142

[SENSe:]ADEMod:MTIMe <Time>

This command defines the measurement time for Analog Modulation Analysis.

Parameters:

<Time> *RST: 62.5us
Default unit: S

Example: ADEM:MTIM 62.5us

Sets the measurement time to 62.5 ps.

Manual operation: See "Measurement Time (AQT)" on page 45

[SENSe:]ADEMod:RLENgth

[SENSe:]ADEMod:SET <SampleRate>, <RecordLength>, <TriggerSource>,
<TriggerSlope>, <OffsetSamples>, <NoOfMeas>

This command configures the analog demodulator of the instrument.

Parameters:

<SampleRate> numeric value
The frequency at which measurement values are taken from the
A/D-converter and stored in I/Q memory.

*RST: 8 MHz
Default unit: HZ
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<RecordLength> Number of samples to be stored in I/Q memory.

Range: 1 to 400001 with AF filter or AF trigger active, 1 to
480001 with both AF filter and AF trigger deactive
*RST: 501)

<TriggerSource> IMMediate | EXTernal | EXT2 | EXT3 | IFPower | RFPower| AF
| AM | AMRelative | FM | PM
Note: After selecting IF Power, the trigger threshold can be set
with the TRIGger [ :SEQuence] : LEVel : IFPower command.

*RST: IMMediate

<TriggerSlope> POSitive | NEGative

Used slope of the trigger signal.
The value indicated here will be ignored for <trigger source> =
IMMediate.

*RST: POSitive

<OffsetSamples> Number of samples to be used as an offset to the trigger signal.
The value indicated here is ignored for <trigger source> =
"IMMediate".

*RST: 0

<NoOfMeas> Number of repetitions of the measurement to be executed. The
value indicated here is especially necessary for the average/
maxhold/minhold function.

Range: 0 to 32767
*RST: 0

Example: ADEM:SET 8MHz, 32000,EXT, POS,-500, 30
Performs a measurement at:
sample rate = 8 MHz
record length = 32000
trigger source = EXTernal
trigger slope = POSitive
offset samples = -500 (500 samples before trigger occurred)
# of meas = 30

[SENSe:]ADEMod<n>:SPECtrum:BANDwidth[:RESolution] <Bandwidth>
[SENSe:]ADEMod:SPECtrum:BWIDth[:RESolution] <Bandwidth>

Defines the resolution bandwidth for data acquisition.

From the specified RBW and the demodulation span set by [SENSe: ] ADEMod :
SPECtrum: SPAN[ :MAXimum] on page 154 or [SENSe: |BWIDth:DEMod

on page 141, the required measurement time is calculated. If the available measure-

ment time is not sufficient for the given bandwidth, the measurement time is set to its
maximum and the resolution bandwidth is increased to the resulting bandwidth.

This command is identical to SENS: BAND:RES, see the R&S FPL1000 User Manual.
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Parameters:
<Bandwidth> refer to data sheet
*RST: 61.2 kHz
Default unit: HZ
Example: ADEM:SPEC:BAND 61.2kHz

Sets the resolution bandwidth to 61.2 kHz.

[SENSe:]ADEMod:SRATe

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

This command sets the bandwidth for Analog Modulation Analysis. Depending on the
selected demodulation bandwidth, the instrument selects the required sample rate.

This command is identical to SENS : ADEM: BAND : DEM.

Parameters:

<Bandwidth> *RST: 5 MHz
Default unit: HZ

Example: BAND:DEM 1MHz

Sets demodulation bandwidth to 1 MHz

Manual operation: See "Demodulation Bandwidth" on page 45

[SENSe:]IBANDwidth:DEMod:TYPE <FilterType>
[SENSe:]1BWIDth:DEMod:TYPE <FilterType>

This command defines the type of demodulation filter to be used.

This command is identical to SENS: ADEM: BAND: DEM: TYPE:

Parameters:
<FilterType> FLAT
Standard flat demodulation filter
GAUSs
Gaussian filter for optimized settling behavior
*RST: FLAT

Manual operation: See "Demodulation Filter" on page 45

[SENSe:]BANDwidth[:RESolution] <Bandwidth>

This command defines the resolution bandwidth and decouples the resolution band-
width from the span.

For statistics measurements, this command defines the demodulation bandwidth.
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Parameters:

<Bandwidth> refer to data sheet
*RST: RBW: AUTO is set to ON; DBW: 3MHz
Default unit: Hz

Example: BAND 1 MHz

Sets the resolution bandwidth to 1 MHz

Manual operation: See "Resolution Bandwidth" on page 46

[SENSe:]SWEep:COUNt <SweepCount>

This command defines the number of sweeps that the application uses to average
traces.

In continuous sweep mode, the application calculates the moving average over the
average count.

In single sweep mode, the application stops the measurement and calculates the aver-
age after the average count has been reached.

Parameters:

<SweepCount> When you set a sweep count of 0 or 1, the R&S FPL1000 per-
forms one single sweep in single sweep mode.
In continuous sweep mode, if the sweep countis setto 0, a
moving average over 10 sweeps is performed.
Range: 0 to 200000
*RST: 0

Example: SWE:COUN 64

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

Switches to single sweep mode.
INIT; *WAI

Starts a sweep and waits for its end.

Manual operation: See "Sweep/Average Count" on page 48

[SENSe:]SWEep[:WINDow<n>]:POINts <SweepPoints>

This command defines the number of sweep points to analyze after a sweep.

Suffix:

<n>

Parameters:

<SweepPoints> Range: 101 to 100001
*RST: 1001

Example: SWE:POIN 251

Manual operation: See "Sweep Points" on page 48
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Triggering

The following remote commands are required to configure a triggered measurement in
a remote environment. More details are described for manual operation in Chapter 5.4,
"Trigger Configuration", on page 41.

i

*OPC should be used after requesting data. This will hold off any subsequent changes
to the selected trigger source, until after the sweep is completed and the data is
returned.

11.4.71

e Configuring the Triggering ConditioNS...........ceiiiiciieie i 143

Configuring the Triggering Conditions

The following commands are required to configure a triggered measurement.

TRIGE:SEQUENCEIDTIME. ..uuuuuuuuiiieeeeeieeeeeeeeeeeeeeeeeeeeeeeraarab e aeaeseseeeaeaaaesaseesereressens 143
TRIGger[:SEQUeNCce]:HOLDOM: TIME].....uuuuueaeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeenennnnannaeaneeeeeeaeaaaeas 143
TRIGger[:SEQueNnce]:IFPOWEr:HOLDOR . .......iiiiiiiiiiie e eees 144
TRIGQer[:SEQUENCE]:IFPOWETIHY STEIESIS. ..uiiieeiiriieieeieeiiiieeeeeettiae s e e e eeeiaaeseeseeeraneeeaeeenns 144
TRIGger[:SEQuence]:LEVeI:EXTerNal<port>]......ccccceeuruiriirieeiiiieseeeeeiiee s e e e eeeiae e e eeeeenaee s 144
TRIGQer[:SEQUENCE]:LEVELIFPOWET.......ciii et e e e e e e e e e e e e e e e eeeeeeeeeeeenenannan 145
TRIGQer[:SEQUENCE]:LEVELIQPOWET ... ... iaeaaeee e e e e e e e e et e e e e e eas 145
TRIGger[:SEQUENCE]:LEVEL:AM:RELALIVE. ....uuuueieeeieieieeeeeeeeeeeeeeeeeeeeeeeever e e e 145
TRIGger[:SEQuUence]:LEVEl:AM[:ABSOIULE].......ccerrrrreerrrrnreraaaaaaeieseseeeeaeerereeeeeeeeeeenennnnnnes 146
TRIGQEr:SEQUENCELLEVEIFM. .. ittt ettt e e e s s e e e e 146
TRIGGEr:SEQUENCEL:LEVEIPM....uuiiiieieiiiiie ettt e e e e e e e e e eaaa e e e e eeaanas 146
TRIGEM: SEQUENCE]:SLOPE. ... i ee et e e e e e e e e e e e e e e e e e e e eeeeenaesensnnnnanan 147
TRIGQEr:SEQUENCEI:SOURCE. ... ieeeeeeeee ettt a e e e e e e e e e e e e e e aeeeeeeeeeeeeneenennnnnnnn 147
TRIGger[:SEQUENCE]:TIME:RINTEIVAL ......ceeeeiiiiiiieiiiiiieaeaaaae e e e e e e e e e e e e e eeeeeeeeeeeeeeneeeenennnnas 148

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 44

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the sweep.
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Parameters:

<Offset> *RST: 0s
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 43

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).

Note: If you perform gated measurements in combination with the IF Power trigger, the
R&S FPL1000 ignores the holding time for frequency sweep, FFT sweep, zero span
and 1/Q data measurements.

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 44

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

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

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 44
TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

This command defines the level the external signal must exceed to cause a trigger
event.
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Suffix:
<port> Selects the trigger port.
1 = trigger port 1 (TRIG IN connector on rear panel)
2 = trigger port 2 (TRIG AUX connector on rear panel)
Parameters:
<TriggerLevel> For the R&S FPL1000, the external trigger level is always 1.4 V.
It cannot be changed.
*RST: 14V

Manual operation: See "Trigger Level" on page 43

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

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

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

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -10 dBm
Default unit: DBM

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 43

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 43

TRIGger[:SEQuence]:LEVel:AM:RELative <Level>
The command sets the level when AM-modulated signals are used as trigger source.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.
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Parameters:

<Level> Range: -100 to +100
*RST: 0 %
Default unit: %

Example: TRIG:LEV:AM:REL -20 %

Sets the AM trigger threshold to -20 %

Manual operation: See "Trigger Level" on page 43

TRIGger[:SEQuence]:LEVel:AM[:ABSolute] <Level>
The command sets the level when RF power signals are used as trigger source.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.

Parameters:

<Level> Range: -100 to +30
*RST: -20 dBm
Default unit: dBm

Example: TRIG:LEV:AM -30 dBm

Sets the RF power signal trigger threshold to -30 dBm

Manual operation: See "Trigger Level" on page 43

TRIGger[:SEQuence]:LEVel:FM <Level>
The command sets the level when FM-modulated signals are used as trigger source.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.

Parameters:

<Level> Range: -10 to +10
*RST: 0 Hz
Default unit: MHz

Example: TRIG:LEV:FM 10 kHz

Sets the FM trigger threshold to 10 kHz

Manual operation: See "Trigger Level" on page 43

TRIGger[:SEQuence]:LEVel:PM <Level>
The command sets the level when PM-modulated signals are used as trigger source.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.

Parameters:

<Level> Range: -1000 to +1000
*RST: 0 RAD
Default unit: RAD | DEG
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Example: TRIG:LEV:PM 1.2 RAD
Sets the PM trigger threshold to 1.2 rad

Manual operation: See "Trigger Level" on page 43

TRIGger[:SEQuence]:SLOPe <Type>

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

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 44

TRIGger[:SEQuence]:SOURce <Source>
This command selects the trigger source.

For triggering with AF, AM, AMRelative, FM, and PM trigger sources to be successful,
the measurement time must cover at least 5 periods of the audio signal. For details on
trigger sources see "Trigger Source" on page 42.

Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure this situation is avoided in your remote control programs.

Parameters:

<Source> IMMediate
Free Run
EXTernal

Trigger signal from the "Trigger Input" connector.
Trigger signal from the "Trigger In" connector.

IFPower
Second intermediate frequency

IQPower

Magnitude of sampled 1/Q data

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

TIME
Time interval
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BBPower
Baseband power (for digital input via the optional Digital Base-
band Interface

AF

AF power signal

FM

FM power signal

AM

corresponds to the RF power signal
AMRelative

corresponds to the AM signal

PM

PM power signal

*RST: IMMediate

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

Manual operation:  See "Trigger Source" on page 42
See "Free Run" on page 42
See "External Trigger 1" on page 43
See "IF Power" on page 43
See "FM (Offline) / AM (Offline) / PM (Offline) / RF (Offline)"
on page 43
See "Time" on page 43

TRIGger[:SEQuence]:TIME:RINTerval <Interval>

This command defines the repetition interval for the time trigger.

Parameters:

<Interval> 2.0 ms to 5000
Range: 2ms to 5000 s
*RST: 10s
Default unit: S

Example: TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 50

The sweep starts every 50 s.
11.4.8 Configuring Demodulation
The following remote commands are required to configure the demodulation parame-

ters in a remote environment. The tasks for manual operation are described in Chap-
ter 5.7, "Demodulation”, on page 49.

o Basic Demodulation Settings.......c..cviiiiiiiiiii i 149
e Time Domain Zoom SettiNgS.......ccccccuiiiiiiiiiiie e e e e e 150
e Configuring the Demodulation SPectrum..........ccccveeiiieeii i 152



11.4.8.1

Configuring the Measurement

o (Post-processing) AF FIErS. ....cooo i 155
e Defining the Scaling and UNItS.........ooouiiiiiiiii e 160
o Scaling for AF EValuation.........cccooiiiiiiiiiie et 160
e Scaling for RF EValU@tioN.........ccuiiiiiiiiiiicceiiiiieece et e e e e 161
LI € o1 T PSPPSR TRPRPOPI 161
o Relative Demodulation RESUILS........ccuuiiiiiiiiiiii e 162

Basic Demodulation Settings

The basic demodulation measurement parameters define how the measurement is
performed.

Useful commands described elsewhere:
® Chapter 11.4.8.2, "Time Domain Zoom Settings", on page 150

Basic demodulation commands:

[SENSe:JADEMOA<N>:AF:COUPIING. ... ciieieieieeeieeeeeeeeeeeee ettt s se s e e e e e aaaaaaaeeeeeeneees 149
[SENSE:]JADEMOA:PM:RPOINIX]. ceieeeriieieeieieiieiee e et eeeeeeebiee e e e e e et e e e e e eeraneeeeeeeebananns 149
[SENSe:]JADEMOd:SQUEICN[:STATE]L...ceteetuuieeeeeeiuiaeseeeeettaeeeeeeensaseeeseetaeeeseeensaaeeeseesnnns 150
[SENSE:JADEMOG:SQUEICH:LEVEL. ... s eeseeeeesesees s eeeseseeeseeneseeesnseseseenseneseos 150

[SENSe:]ADEMod<n>:AF:COUPIling <Coupling>

This command selects the coupling of the AF path of the analyzer in the specified win-
dow.

Suffix:
<n> irrelevant
Parameters:
<Coupling> AC | DC
*RST: AC (PM); DC (FM)
Example: ADEM:AF:COUP DC

Switches on DC coupling.

Manual operation: See "AF Coupling" on page 51

[SENSe:]ADEMod:PM:RPOint[:X] <Time>

This command determines the position where the phase of the PM-demodulated signal
is set to 0 rad. The maximum possible value depends on the measurement time
selected in the instrument; this value is output in response to the query

ADEM: PM:RPO:X? MAX.

Parameters:
<Time> 0 s to measurement time
*RST: Os
Default unit: S
Example: ADEM:PM:RPO 500us

Sets the position where the phase to 0 rad setting to 500 ps.
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Manual operation: See "Zero Phase Reference Position (PM Time Domain only)"
on page 52

[SENSe:]ADEMod:SQUelch[:STATe] <State>

This command activates the squelch function, i.e. if the signal falls below a defined
threshold (see [SENSe: ] ADEMod: SQUelch:LEVel on page 150), the demodulated
data is automatically set to 0.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DEM:SQU ON

Signals below the level threshold are squelched.

Manual operation: See "Squelch State" on page 50

[SENSe:]ADEMod:SQUelch:LEVel <Threshold>

This command defines the level threshold below which the demodulated data is set to
0 if squelching is enabled (see [SENSe: ] ADEMod:SQUelch[:STATe] on page 150).

Parameters:
<Threshold> numeric value
The absolute threshold level
Range: -150 dBm to 30 dBm
*RST: -40 dBm
Example: DEM: SQU:LEV -80
If the signal drops below -80 dBm, the demodulated data is set
to 0.

Manual operation: See "Squelch Level" on page 50

11.4.8.2 Time Domain Zoom Settings

Using the time domain zoom, the demodulated data for a particular time span is extrac-
ted and displayed in more detail.

[SENSe:]JADEMOod<N>:ZOOM:LENGIN.....ciiiiiiiiiiee ettt e e e e ee s 151
[SENSe:]ADEMod<n>:ZOOM:LENGth:MODE.........cciuiii e 151
[SENSe:]JADEMOod<n=>:ZO0OM:STARL. ...ttt e e e e e e e e 151
[SENSE:JADEMOA<N>:ZOOMESTATEL .. eeeeeeeeeeeeeeeeseeeseseeeeseseesseseeseseseseesesesesseseseseeneseees 152
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[SENSe:]JADEMod<n>:ZOOM:LENGth <Length>

The command allows you to define the length of the time domain zoom area for the
analog-demodulated measurement data in the specified window manually. If the length
is defined manually using this command, the zoom mode is also set to manual.

Suffix:
<n> Window
Parameters:
<Length> *RST: sweep time
Default unit: S
Length of the zoom area in seconds.
Example: ADEM:ZOOM:LENG 2s

Zoom mode is set to manual and the zoom length to 2 seconds.

Manual operation: See "Length" on page 52

[SENSe:]ADEMod<n>:ZOOM:LENGth:MODE <Mode>

The command defines whether the length of the zoom area for the analog-demodula-
ted measurement data is defined automatically or manually in the specified window.

Suffix:
<n> Window
Parameters:
<Mode> AUTO | MAN
AUTO
(Default:) The number of sweep points is used as the zoom
length.
MAN
The zoom length is defined manually using [SENSe:
]ADEMod<n>:Z00M: LENGth.
*RST: AUTO
Example: ADEM: ZOOM: LENG:MODE MAN

Zoom function uses the length defined manually.

Manual operation: See "Length" on page 52

[SENSe:]ADEMod<n>:ZOOM:STARt <Time>

The command selects the start time for the zoomed display of analog-demodulated
measurements in the specified window. The maximum possible value depends on the
measurement time, which is set and can be queried with the [SENSe: ] ADEMod:
MTIMe command.

If the zoom function is enabled, the defined number of sweep points are displayed from
the start time specified with this command.

Suffix:
<n> Window
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Parameters:

<Time> Range: 0 s to (measurement time — zoom length)
*RST: Os
Default unit: S

Example: ADEM:ZOOM: STAT ON

Switches on the zoom function
ADEM: ZOOM:STAR 500us

Sets the starting point of the display to 500 ps.

Manual operation: See "Start" on page 52

[SENSe:]ADEMod<n>:ZOOM[:STATe] <State>

The command enables or disables the time domain zoom function for the analog-
demodulated measurement data in the specified window.

If the zoom function is enabled, the defined number of sweep points are displayed from
the start time specified with [ SENSe: | ADEMod<n>:Z00M: STARt on page 151.

If the zoom function is disabled, data reduction is used to adapt the measurement
points to the number of points available on the display.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: ADEM:ZOOM ON

Switches on the zoom function

Manual operation: See "State" on page 51

Configuring the Demodulation Spectrum

The demodulation spectrum defines which span of the demodulated data is evaluated.
©®  AF EVaAlUALION. ... e e ————— 152
@  RF €VaAlIUALION. ... e e e e e e e e aaaaa—a 154
AF evaluation

These settings are only available for AF Spectrum evaluations, not in the time domain.

[SENSE:JADEMO:AF:CENTET ...ttt e e r e 153
[SENSE:JADEMOG:AF:SPAN. ..ottt e s e e e e e eaaas 153
[SENSe:]JADEMOd:AF:SPAN:FULL.......coooiiiiiiiiiiiiie s 153
[SENSe:JADEMOA:AF:STARL. ..ottt 153
[SENSE:JADEMOA:AF:STOP. ...t 154
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[SENSe:]ADEMod:AF:CENTer <Frequency>
This command sets the center frequency for AF spectrum result display.

Parameters:
<Frequency> *RST: 1.25 MHz
Default unit: HZ

Manual operation: See "AF Center" on page 53

[SENSe:]ADEMod:AF:SPAN <Span>

This command sets the span (around the center frequency) for AF spectrum result dis-
play.
The span is limited to DBW/2 (see [SENSe: ]BWIDth:DEMod on page 141).

Parameters:

<Span> *RST: 9 MHz
Default unit: HZ

Example: ADEM:AF:SPAN 200 kHz

Sets the AF span to 200 kHz

Manual operation: See "AF Span" on page 54

[SENSe:]ADEMod:AF:SPAN:FULL
This command sets the maximum span for AF spectrum result display.

The maximum span corresponds to DBW/2 (see [SENSe: | BWIDth:DEMod
on page 141).

Example: ADEM:BAND 5 MHz

Sets the demodulation bandwidth to 5 MHz
ADEM:AF:SPAN:FULL

Sets the AF span to 2.5 MHz

Manual operation: See "AF Full Span" on page 54

[SENSe:]ADEMod:AF:STARt <Frequency>

This command sets the start frequency for AF spectrum result display.

Parameters:

<Frequency> *RST: 0 MHz
Default unit: HZ

Example: ADEM:AF:STAR 0 kHz

Sets the AF start frequency to 0 kHz
ADEM:AF:STOP 500 kHz

Sets the AF stop frequency to 500 kHz
Manual operation: See "AF Start" on page 53
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[SENSe:]ADEMod:AF:STOP <Frequency>

This command sets the stop frequency for AF spectrum result display.

Parameters:

<Frequency> *RST: 9 MHz
Default unit: HZ

Example: ADEM:AF:STAR 0 kHz

Sets the AF start frequency to 0 kHz
ADEM:AF:STOP 500 kHz

Sets the AF stop frequency to 500 kHz
Manual operation: See "AF Stop" on page 53

RF evaluation

These settings are only available for RF evaluation, both in time and frequency
domain.

Useful commands described elsewhere
® [SENSe:]FREQuency:CENTer on page 131
® [SENSe:]BWIDth:DEMod on page 141

Specific commands:

[SENSe:]JADEMOod:SPECrUM:SPAN:ZOOM......iiiiiiiiiiieeeeeeiee e eeeeeetieeeeeeeente s e e e seernnaeaeees 154
[SENSe:]JADEMod:SPECtrum:SPAN[MAXIMUM].....ccvuiieeiiiiiiiieeeeeeeiiieieeeeeeriaeseesersraaeeeeens 154

[SENSe:]ADEMod:SPECtrum:SPAN:ZOOM <Span>

This command sets the span (around the center frequency) for RF spectrum result dis-
play.

The span is limited to the demodulation bandwidth (see [SENSe: ]BWIDth:DEMod
on page 141).

Parameters:
<Span> *RST: 5 MHz
Default unit: HZ
Example: ADEM:SPEC:SPAN:ZOOM 200 kHz

Sets the rF span to 200 kHz

Manual operation: See "Span" on page 55

[SENSe:]ADEMod:SPECtrum:SPAN[:MAXimum] <FregRange>

Sets the DBW to the specified value and the span (around the center frequency) of the
RF data to be evaluated to its new maximum (the demodulation bandwidth).

Parameters:
<FreqRange> *RST: 5 MHz
Default unit: Hz
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Manual operation: See "Span" on page 55
See "RF Full Span" on page 55

(Post-processing) AF Filters

The AF filter reduces the evaluated bandwidth of the demodulated signal and can
define a weighting function. AF filters are only available for AM or FM time domain
evaluations.

[SENSE:JFILTEr<n>:AWEIGtEA[:STATE ... veeeeeeeeeeseeeeeseeseeeseseeseseseesesesesneseseseeseseeeseneeens 155
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[SENSe:JFILTer<n>:CCIR:WEIGhIEA[:STATE] . uuuuruucieieieieeeeeeeeeeeeeeeeeeeeeeeeeerersrrarnnnes 156
[SENSe:]FILTer<n>:CCIR[:UNWeighted][:STATE]......eevrrrrrrrrrrrnrrrniaeieieseeeeeeeeaeeeeeeereeeeeeennens 156
[SENSE:JFILTEr<n>:CCITH:STATE] . ceieetruieeeeeeetieeiee et eetieeeeeeeeete e e e e s eetaaaeeeeeeataeaesersnnnnnns 156
[SENSe:JFILTer<n>:DEMPhasiS:TCONSIANT........cuuuueieeeiiiiiieeeeeeeeeteeeeeeeereieeeeeeeeraeeeeeeeeees 157
[SENSe:JFILTer<n>:DEMPhHASIS[:STATE].....ctuuueieeeieeiiiieeereeinnaaeeeereetnsseseesennaesaerensnseaeeees 157
[SENSe:]FILTer<n>:HPASs:FREQUENCY[:ABSOIULE]. ... . uuaaaaieeeeeeeeeeeeeee et 157
[SENSe:]FILTer<n>:HPASs:FREQUENCY:MANUAL........ccemiiiiiiiniiicaaaaae e ee e e e e e e e e e eeeeeeeeeeeeeees 158
[SENSE:JFILTEr<n> HPASS[:STATE]. . ceeieieieieeeeeeeieeeeeeeeeeeeerretabraeaeseseeeeeaaaaaaseeseeeeeeeees 158
[SENSe:]FILTer<n>:LPASs:FREQUENCY[:ABSOIULE].......cceeeeeiieeeeeeeeeeeieieere e e e 158
[SENSe:]FILTer<n>:LPASs:FREQUENCY:MANUAL......ciiiiiiiiirieiieieeiiiie e eeeeias e e s eeevn e e eeeens 159
[SENSe:JFILTer<n>:LPASs:FREQUENCY:RELAIVE......uiiiiiiiiiiiieieereiice et e e 159
[SENSE:FILTEr<n>:LPASS[:STATE]. . ceieteteeeeiieieieteut e e aa e e e e e e e e aaaeaeaeeeeeeeeeeeeenennnnnnaaa e ns 160

[SENSe:JFILTer<n>:AWEighted[:STATe] <State>

This command activates/deactivates the "A" weighting filter for the specified evalua-
tion.

For details on weighting filters see "Weighting" on page 57.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |0 |1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:AWE ON

Activates the A weighting filter.

Manual operation: See "Weighting" on page 57

[SENSe:]FILTer<n>:AOFF

Suffix:
<n> 1..n

Manual operation: See "Deactivating all AF Filters" on page 58
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[SENSe:]FILTer<n>:CCIR:WEIGhted[:STATe] <State>

This command activates/deactivates the weighted CCIR filter for the specified evalua-
tion.

For details on weighting filters see "Weighting" on page 57.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:CCIR:WEIG ON

Activates the weighted CCIR filter.

Manual operation: See "Weighting" on page 57

[SENSe:]JFILTer<n>:CCIR[:UNWeighted][:STATe] <State>

This command activates/deactivates the unweighted CCIR filter in the specified win-
dow.

For details on weighting filters see "Weighting" on page 57.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |0 |1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:CCIR:UNW ON

Activates the unweighted CCIR filter.

Manual operation: See "Weighting" on page 57

[SENSe:]FILTer<n>:CCITt[:STATe] <State>

Suffix:
<n> 1..n

Parameters:
<State>

Manual operation: See "Weighting" on page 57
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[SENSe:]JFILTer<n>:DEMPhasis:TCONstant <Value>
This command selects the deemphasis for the specified evaluation.

For details on deemphasis refer to "Deemphasis" on page 58.

Suffix:

<n> Window

Parameters:

<Value> 25us |50 us|75us | 750 us
*RST: 50 us
Default unit: S

Example: FILT:DEMP:TCON 750us

Selects the deemphasis for the demodulation bandwidth range
from 800 Hz to 4 MHz with a time constant of 750 us.

Manual operation: See "Deemphasis” on page 58

[SENSe:]FILTer<n>:DEMPhasis[:STATe] <State>

This command activates/deactivates the selected deemphasis for the specified evalua-
tion.

For details about deemphasis refer to "Deemphasis" on page 58.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:DEMP ON

Activates the selected deemphasis.

Manual operation: See "Deemphasis" on page 58

[SENSe:JFILTer<n>:HPASs:FREQuency[:ABSolute] <FilterType>
This command selects the high pass filter type for the specified evaluation.

For details on the high pass filters refer to "High Pass" on page 56.

Suffix:

<n> Window

Parameters:

<FilterType> 20 Hz | 50 Hz | 300 Hz

*RST: 300Hz
Default unit: Hz
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Example: FILT:HPAS:FREQ 300Hz
Selects the high pass filter for the demodulation bandwidth
range from 800 Hz to 8 MHz.

Manual operation: See "High Pass" on page 56

[SENSe:JFILTer<n>:HPASs:FREQuency:MANual <Frequency>

This command selects the cutoff frequency of the high pass filter for the specified eval-
uation.

For details on the high pass filters refer to "High Pass" on page 56.

Suffix:

<n> Window

Parameters:

<Frequency> numeric value
Range: 0 to 3 MHz
*RST: 15kHz
Default unit: HZ

Example: FILT:HPAS:FREQ:MAN 3MHz

The AF results are restricted to frequencies lower than 3 MHz.

Manual operation: See "High Pass" on page 56

[SENSe:]FILTer<n>:HPASs[:STATe] <State>

This command activates/deactivates the selected high pass filter for the specified eval-
uation.

For details on the high pass filter refer to "High Pass" on page 56.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:HPAS ON

Activates the selected high pass filter.

Manual operation: See "High Pass" on page 56

[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute] <FilterType>
This command selects the absolute low pass filter type for the specified evaluation

For details on the low pass filter refer to "Low Pass" on page 56.
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Suffix:

<n> Window

Parameters:

<FilterType> 3kHz | 15kHz | 150kHz
*RST: 15kHz
Default unit: HZ

Example: FILT:LPAS:FREQ 150kHz

Selects the low pass filter for the demodulation bandwidth range
from 400 kHz to 16 MHz.

Manual operation: See "Low Pass" on page 56

[SENSe:]FILTer<n>:LPASs:FREQuency:MANual <Frequency>

This command selects the cutoff frequency of the low pass filter for the specified evalu-
ation.

For details on the low pass filter refer to "Low Pass" on page 56.

Suffix:
<n> Window
Parameters:
<Frequency> numeric value
Range: 0 to 3 MHz
*RST: 15kHz
Default unit: HZ
Example: FILT:LPAS:FREQ:MAN 150kHz

The AF results are restricted to frequencies lower than 150 kHz.

Manual operation: See "Low Pass" on page 56

[SENSe:]FILTer<n>:LPASs:FREQuency:RELative <FilterType>
This command selects the relative low pass filter type for the specified evaluation

For details on the low pass filter refer to "Low Pass" on page 56.

Suffix:
<n> Window
Parameters:
<FilterType> 5PCT | 10PCT | 25PCT
*RST: 25PCT
Default unit: PCT
Example: FILT:LPAS:FREQ:REL 25PCT
Selects the low pass filter as 25 % of the demodulation band-
width.

Manual operation: See "Low Pass" on page 56
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[SENSe:]JFILTer<n>:LPASs[:STATe] <State>

This command activates/deactivates the selected low pass filter for the specified evalu-
ation.

For details on the low pass filter refer to "Low Pass" on page 56.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:LPAS ON

Activates the selected low pass filter.

Manual operation: See "Low Pass" on page 56

Defining the Scaling and Units

The scaling parameters define the range of the demodulated data to be displayed.

Scaling for AF Evaluation

These settings are only available for AF evaluations.

Useful commands described elsewhere:

® [SENSe:]ADJust:SCALe[:Y]:AUTO[:CONTinuous] on page 168

® [SENSe:]ADEMod<n>:AF:COUPling on page 149

® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RPOSition on page 138
® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y:SPACing

on page 138
Specific commands:

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RVALUE.......cc.ccccvvrrrrrrrrnn. 160

DISPlay[:WINDow<n>][:SUBWindow<w>]: 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
<w> subwindow
<t> irrelevant
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Parameters:
<Value> *RST: AM time domain: 0 PCT; FM time domain: 0 Hz; PM
time domain: 0 rad; AM spectrum: 100 PCT, FM
spectrum: 250 kHz; PM spectrum: 10 rad;
Default unit: DB
Example: DISP:TRAC:Y:RVAL 0

Sets the value assigned to the reference position to 0 Hz

Manual operation: See "Reference Value" on page 60

Scaling for RF Evaluation

These commands are required for RF evaluations and the result summary.

® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RPOSition on page 138

® DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACing
on page 138
® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] on page 136

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe] :MODE
on page 137

Units

The units define how the demodulated data is displayed.

UNIT NS AN G ettt ettt et e et e et et e et e et e e e e ea e eaa e e e aenaaaen 161
L0 I IR o b I | PN 161
UNIT<n>:ANGLe <Unit>

This command selects the unit for angles (for PM display, <n> is irrelevant).

This command is identical to CALC: UNIT:ANGL

Suffix:

<n> Window

Parameters:

<Unit> DEG | RAD
*RST: RAD

Example: UNIT:ANGL DEG

Manual operation: See "Phase Unit (Rad/Deg)" on page 63

UNIT<n>:THD <Mode>
Selects the unit for THD measurements (<n> is irrelevant).

This command is identical to CALC:UNIT:THD
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Suffix:
<n> Window
Parameters:
<Mode> DB | PCT

*RST: DB
Example: UNIT:THD PCT

Manual operation: See "THD Unit (%/ DB)" on page 63

Relative Demodulation Results

The following commands are required to obtain relative demodulation results.

CONFigure:ADEMod:RESults:AM:DETector<det>:REFErence.........cccccevvvvvrmrnnnnncicneesesenenns 162
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence...........ccceeeeeeeeieieeeeeeenennninnnnee 162
CONFigure:ADEMod:RESults:PM:DETector<det>:REFErence.........ccccoevueueimvununiaaaaaaaeaeenn 162
CONFigure:ADEMod:RESults:AM:DETector<det>:STATE....ccccvieieeeeeeeeeeeeeeeeeeeeeeeeeeenineenes 163
CONFigure:ADEMod:RESults:FM:DETector<det>:STATE..........ccceerreeerrerererriicieeeeeeeeeeenns 163
CONFigure:ADEMod:RESults:PM:DETector<det>:STATE.........cccecccrrrrrrereeeeeeeeeeesenenneneeees 163
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>...........cccceeennnn. 163
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>....................... 163
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>..............cc....... 163
CONFigure:ADEMod:RESults:AM:DETector<det>:MODE..............ccoimiimimmiminiaaaaaeaae e 164
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE.........cccceeeieieieieeeeeeeeeeeeeeeeeeeeeevennnns 164
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE................coevvrreerermrmrnnnnieeenenenenns 164
CONFigure:ADEMO:RESUIES:UNIT......ciiiiiiieeiieieiieiiiceesese s e e e e e e e e e eeeeeseeeeeeeeseseeennensnnnnnnan 164

CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence <RefValue>
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence <RefValue>
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence <RefValue>

Defines the reference value to be used for relative demodulation results and recalcu-
lates the results. If necessary, the detector is activated.

A reference value 0 would provide infinite results and is thus automatically corrected to
0.1.

Suffix:
<det> Detector function used for relative demodulation
Parameters:
<RefValue> double value
The unit depends on the demodulation type:
AM: %
FM: Hz
PM: depends on UNIT<n>:ANGLe setting
*RST: 1.0
Default unit: RAD
Example: See CONFigure:ADEMod:RESults:PM:DETector<det>:

STATe on page 163
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Manual operation: See "Reference Value" on page 65

CONFigure:ADEMod:RESults:AM:DETector<det>:STATe <State>
CONFigure:ADEMod:RESults:FM:DETector<det>:STATe <State>
CONFigure:ADEMod:RESults:PM:DETector<det>:STATe <State>

Activates relative demodulation for the selected detector. If activated, the demodulated
result is set in relation to the reference value defined by CONFigure: ADEMod:
RESults:PM:DETector<det>:REFerence.

Suffix:
<det> Detector function used for relative demodulation
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CONF:ADEM:RES:PM:DET2:STAT ON

Activates relative demodulation for the negative peak detector.
CONF:ADEM:RES:UNIT PCT

Defines the unit for relative values as percent.
CONF:ADEM:RES:PM:DET2:REF 1.415%

Sets the reference value for the negative peak detector to
1.415 %.
CONF:ADEM:RES:PM:DET2:MODE AVER

Sets the negative peak detector to average mode.
CONF:ADEM:RES:PM:DET2:REF :MEAS2

Sets the reference value for the negative peak detector to the
average of the currently calculated value and the previous refer-
ence value on trace 2.

Manual operation: See "State" on page 65

CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>

Sets the reference value to be used for relative demodulation results to the currently
measured value on the specified trace for all relative detectors.

If necessary, the detectors are activated.

A reference value 0 would provide infinite results and is thus automatically corrected to

0.1.

Suffix:

<det> irrelevant
<t> 1..n

Trace

[
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Example: See CONFigure:ADEMod:RESults:PM:DETector<det>:
STATe on page 163

Manual operation: See "Meas -> Reference" on page 65

CONFigure:ADEMod:RESults:AM:DETector<det>:MODE <Mode>
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE <Mode>
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE <Mode>

Defines the mode with which the demodulation result is determined.

Suffix:
<det> Detector function used for relative demodulation
Parameters:
<Mode> WRITe
Overwrite mode: the detector value is overwritten by each
sweep. This is the default setting.
AVERage
The average result is determined over all sweeps.
MAXHold
The maximum value is determined over several sweeps and dis-
played. The R&S FPL1000 saves each result only if the new
value is greater than the previous one.
*RST: WRITe
Example: See CONFigure:ADEMod:RESults:PM:DETector<det>:

STATe on page 163

Manual operation: See "Mode" on page 64

CONFigure:ADEMod:RESults:UNIT <Unit>

This command selects the unit for relative demodulation results.

Parameters:
<Unit> PCT | DB
*RST: PCT
Example: CONF:ADEM:RES:AM:DET2 : STAT ON

Activates relative demodulation for the negative peak detector.
CONF:ADEM:RES:AM:DET2:MODE AVER

Sets the negative peak detector to average mode.
CONF:ADEM:RES:UNIT PCT

Defines the unit for relative values as percent.
CONF:ADEM:RES:AM:DET2:REF 1.415%

Sets the reference value for relative results to 1.415 %.

Manual operation: See "Relative Unit" on page 63
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11.4.9 Adjusting Settings Automatically

The following remote commands are required to adjust settings automatically in a
remote environment. The tasks for manual operation are described in Chapter 5.9,
"Adjusting Settings Automatically", on page 66.

[SENSE:JADUJUSEALL. ...cevttueeeeeieeieee e e ettt e e ettt e e e e e ettt e e e e e eetaeeeeeses b e eeeeesstaneaesensanns 165
[SENSe:JADJust:CONFIgUre:DURGLON. ....ccvvuuieieeeiiiiceeeeeeetieie e e e e et e e e ee e e e e e eeen e eaeees 165
[SENSe:]ADJust:CONFigure:DURatioN:MODE.........cuiiiiieee et eee 166
[SENSe:]JADJust: CONFigure:HY STeresis:LOWET........ccoeeeeuerermmnnnaaaaaaae e eeeeeeaeaeaeeeeeeeeeeees 166
[SENSe:]JADJust: CONFigure:HY STeresis:UPPEr.........uuvuieiieiieieieieeeeeeeeeeeeeeeeeeeeeeessssannnnnes 166
[SENSe:JADJUSE:CONFIGUIrE:SMODE.......evvrrrrerenieeieieseeeeeeeaeeeeeeeeeereeeesrerararaar— e seaeeas 167
[SENSe:]ADJUSt: CONFIQUIE: TRIGGEN......ccieeeeeeeieeeeiiieinteeeaeseseeeeeeeaaaaaaeeeeereeeeeesesennnnnnnes 167
[SENSE:JADJUSEFREQUENCY....iiieeiruiieeeeietaiiieseeettsnaseeeeeeinneseeeeansaeeesenensanesasrensnnnaeaaen 167
[SENSE:JADJUSELEVEL c.uuuciieeeeiice ettt e ettt s e e e et s e e e et e e e e e e eet e e e e e e eana s 168
[SENSe:]ADJust:SCALE[:Y:AUTO[:CONTINUOUS].....e.vrereeeerereeseeereeseeeseseesesesesseseseseeneeees 168

[SENSe:]JADJust:ALL

This command initiates a measurement to determine and set the ideal settings for the
current task automatically (only once for the current measurement).

This includes:

® Center frequency
® Reference level
® Scaling

Example: ADJ:ALL

Manual operation: See "Adjusting all Determinable Settings Automatically (Auto
All)" on page 67

[SENSe:]JADJust:CONFigure:DURation <Duration>

In order to determine the ideal reference level, the R&S FPL1000 performs a measure-
ment on the current input data. This command defines the length of the measurement
if [SENSe:]ADJust:CONFigure:DURation:MODE is set to MANual.

Parameters:

<Duration> Numeric value in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s

Example: ADJ:CONF:DUR:MODE MAN

Selects manual definition of the measurement length.
ADJ:CONF:LEV:DUR 5ms

Length of the measurement is 5 ms.

Manual operation: See "Changing the Automatic Measurement Time (Meastime
Manual)" on page 68
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[SENSe:]JADJust:CONFigure:DURation:MODE <Mode>

In order to determine the ideal reference level, the R&S FPL1000 performs a measure-
ment on the current input data. This command selects the way the R&S FPL1000
determines the length of the measurement .

Parameters:

<Mode> AUTO
The R&S FPL1000 determines the measurement length auto-
matically according to the current input data.
MANual

The R&S FPL1000 uses the measurement length defined by
[SENSe:]ADJust :CONFigure:DURation on page 165.

*RST: AUTO

Manual operation: See "Resetting the Automatic Measurement Time (Meastime
Auto)" on page 68
See "Changing the Automatic Measurement Time (Meastime
Manual)" on page 68

[SENSe:]ADJust:CONFigure:HYSTeresis:LOWer <Threshold>

When the reference level is adjusted automatically using the [SENSe: |ADJust:
LEVel on page 168 command, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines a lower threshold the signal must fall
below (compared to the last measurement) before the reference level is adapted auto-

matically.

Parameters:

<Threshold> Range: 0dB to 200 dB
*RST: +1 dB
Default unit: dB

Example: SENS:ADJ:CONF:HYST:LOW 2

For an input signal level of currently 20 dBm, the reference level
will only be adjusted when the signal level falls below 18 dBm.

Manual operation: See "Lower Level Hysteresis" on page 69

[SENSe:]JADJust:CONFigure:HYSTeresis:UPPer <Threshold>

When the reference level is adjusted automatically using the [SENSe: |ADJust:
LEVel on page 168 command, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines an upper threshold the signal must
exceed (compared to the last measurement) before the reference level is adapted
automatically.
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Parameters:
<Threshold> Range: 0dB to 200 dB
*RST: +1dB
Default unit: dB
Example: SENS:ADJ:CONF:HYST:UPP 2
Example: For an input signal level of currently 20 dBm, the reference level

will only be adjusted when the signal level rises above 22 dBm.

Manual operation: See "Upper Level Hysteresis" on page 69

[SENSe:]JADJust:CONFigure:SMODe <Search Mode>

Determines the search mode for the automatic measurement performed to determine
the optimal measurement configuration.

Parameters:
<Search Mode> FAST | POPTimzed

FAST
The measurement is optimized for speed.

POPTimzed
The measurement is optimized to analyze pulse signals ade-
quately.

Example: ADJ:CONF:SMOD POPT

[SENSe:]JADJust:CONFigure:TRIGger <State>

Defines the behavior of the measurement when adjusting a setting automatically (using
SENS:ADJ:LEV ON, for example).

See "Adjusting settings automatically during triggered measurements" on page 67.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

[SENSe:]ADJust:FREQuency

This command sets the center frequency to the frequency with the highest signal level
in the current frequency range.

Example: ADJ:FREQ

Manual operation: See "Adjusting the Center Frequency Automatically (Auto Fre-
quency)" on page 68
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[SENSe:JADJust:LEVel

This command initiates a single (internal) measurement that evaluates and sets the
ideal reference level for the current input data and measurement settings. This ensures
that the settings of the RF attenuation and the reference level are optimally adjusted to
the signal level without overloading the R&S FPL1000 or limiting the dynamic range by
an S/N ratio that is too small.

Example: ADJ:LEV

Manual operation: See "Setting the Reference Level Automatically (Auto Level)"
on page 39

[SENSe:]JADJust:SCALe[:Y]:AUTO[:CONTinuous] <State>

Activates automatic scaling of the y-axis in all diagrams according to the current mea-
surement results. Currently auto-scaling is only available for AF measurements. RF
power and RF spectrum measurements are not affected by the auto-scaling.

Parameters:
<State> ON|OFF |01

OFF | 0

Switches the function off

ON |1

Switches the function on
Example: SENS:ADJ:SCAL:Y:AUTO ON

Manual operation: See "AF Auto Scale" on page 61

Configuring Standard Traces

Useful commands for trace configuration described elsewhere

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y:SPACing
on page 138
® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] on page 136

Remote commands exclusive to trace configuration

DISPlay[:WINDow<n>]:TRACE<t>:MODE.............ccettttreerieiiiriinrerareaese s e e e e e aaaaeaeeeeeeereenens 169
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtnuous............c..ccrerr... 170
DISPlay[:WINDow<n>][:SUBWIndow<w>]:- TRACE<t>:SELECL. .........eecrrereeeeeerereersereeseesens 170
DISPlay[:WINDow<n>][:SUBWINdow<w>]:- TRACE<t>[:STATE].......veeeeeereereeesereereeeresnesesenes 171
[SENSe:JADEMod<n>:AM[:ABSolute][: TDOMEINIETYPE ce.vveeeeeeeereeseeereeseseseseeneseseeseseeene 171
[SENSe:]JADEMod<n>:AM:RELative[: TDOMaIN]:TYPE]....cutiiiiiiieii e 171
[SENSe:]JADEMod<n>:AM:RELative:AFSPectrum[:TYPE].........ceeeeeeieieieeeeeeeeeeererrvvnnn 171
[SENSe:JADEMod<n>:FM[:TDOMAINIETYPE] e vveeeeeeeeeeeeeeeeeeeeseeeseseeeeeeeeeeseseseseseeseseseseees 171
[SENSe:]JADEMod<n>:FM:AFSPeCtrUM[TYPE]....cciiiiierieieeeeeeeee e eee e e e e e e eeanaanns 171
[SENSe:JADEMod<n>:PM[:TDOMAINIETYPE].......veeeeereeeeeeeeseeseeeseeseseseseeseseseeneseseseenesenes 171
[SENSe:JADEMOod<n>:PM:AFSPECHUMLTYPE].....v.veeeeeeeeeseeeeeseeseseseeseeseseeseseseeneseseseees 172
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[SENSe:]JADEMOA<N>:SPECHUMTYPE]....cciitteeieieeeeetteeeeeeeeeteee e e e e et e e e e eeeaae e e e e eeeannnns 172
[SENSE:JAVERAGE<NZ COUNL. ......eeeeeeeeeeeeseseeseseseeseseseseeseseseeseseeeesesesesesneseeeseeseeeseenenen. 173
[SENSE:JAVERAGESNS[:STATESES . ... veeeeeeseeeeeeseeseeeseeseeseseeseseseeseseeeseenesesessseeeseenseseseon 173
[SENSE:JAVERAGESNZTYPE . ... uuiiiieieieieieeeeeeeeeeeeeeeeeeeeeaaat et eeaeseseeeeeaaaaaaseeseeeeeeeessnnes 173
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].........ccerreriiiiieeeeeeeirieeeeeeeeriee e e e e eernnae e 174
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON:AUTO.....cceeiieiriieeeeieeriiiee e eeeerie e e e eeevnaanss 175

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>

This command selects the trace mode. If necessary, the selected trace is also activa-
ted.

In case of max hold, min hold or average trace mode, you can set the number of single
measurements with [SENSe: ] SWEep : COUNt. Note that synchronization to the end of
the measurement is possible only in single sweep mode.

In the R&S FPL1 Analog Modulation Analysis application when you configure the
traces for a window with a specific evaluation (e.g. AM time domain), the traces in all
windows with the same evaluation are configured identically.

Suffix:

<n> Window

<t> Trace

Parameters:

<Mode> WRITe
Overwrite mode: the trace is overwritten by each sweep. This is
the default setting.
AVERage

The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.
MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S FPL1000 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 FPL1000 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 71

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 72

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SELect

This command selects the trace specified by the index <t> in the window specified by
the index <n>. Only traces that are active in the specified result display can be
selected. The selected trace is used to determine the "Result Summary" for the corre-
sponding result display (see "Result Summary" on page 19).

The query returns the number of the currently selected trace in the window specified by
the index <n> (trace index is ignored). Traces can only be queried for graphical result
displays (not Result Summary, Marker Table or Peak Marker List).

Suffix:
<n> Window
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<w> subwindow
<t> irrelevant
Example: DISP:TRAC3:SEL

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.

The measurement continues in the background.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<State> ON|OFF |0 |1
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 71
See "Trace 1/ Trace 2/ Trace 3/ Trace 4 (Softkeys)" on page 73

[SENSe:]ADEMod<n>:AM[:ABSolute][: TDOMain][: TYPE] <TraceMode1>,
<TraceMode2>, <TraceMode3>, <TraceMode4>, <TraceMode5>,
<TraceMode6>

[SENSe:]ADEMod<n>:AM:RELative[: TDOMain][:TYPE] <TraceMode1>,
<TraceMode2>, <TraceMode3>, <TraceMode4>, <TraceMode5>,
<TraceMode6>

[SENSe:]ADEMod<n>:AM:RELative:AFSPectrum[:TYPE] <TraceMode1>,
<TraceMode2>, <TraceMode3>, <TraceMode4>, <TraceMode5>,
<TraceMode6>

[SENSe:]ADEMod<n>:FM[:TDOMain][:TYPE] <TraceMode1>, <TraceMode2>,
<TraceMode3>, <TraceMode4>, <TraceMode5>, <TraceMode6>

[SENSe:]ADEMod<n>:FM:AFSPectrum[:TYPE] <TraceMode1>, <TraceMode2>,
<TraceMode3>, <TraceMode4>, <TraceMode5>, <TraceMode6>

[SENSe:]ADEMod<n>:PM[:TDOMain][: TYPE] <TraceMode1>, <TraceMode2>,
<TraceMode3>, <TraceMode4>, <TraceMode5>, <TraceMode6>
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[SENSe:]ADEMod<n>:PM:AFSPectrum[:TYPE] <TraceMode1>, <TraceMode2>,
<TraceMode3>, <TraceMode4>, <TraceMode5>, <TraceMode6>

[SENSe:]ADEMod<n>:SPECtrum[:TYPE] <TraceMode1>, <TraceMode2>,
<TraceMode3>, <TraceMode4>, <TraceMode5>, <TraceMode6>

This command selects the trace modes of the evaluated signal to be measured simul-
taneously. For each of the six available traces a mode can be defined.

The trace modes are configured identically for all windows with a specific evaluation.
The following table indicates which command syntax refers to which evaluation

method.
Command syntax Evaluation method
AM[:ABSolute][:TDOMain] RF time domain
AM:RELative[: TDOMain] AM time domain
AM:RELative:AFSPectrum AM spectrum (relative)
FM[:TDOMain] FM time domain
FM:AFSPectrum FM spectrum
PM[:TDOMain] PM time domain
PM:AFSPectrum PM spectrum
SPECtrum RF spectrum
Suffix:
<n> irrelevant
Parameters:
<TraceMode> WRITe
Overwrite mode: the trace is overwritten by each sweep. This is
the default setting.
AVERage
The average is formed over several sweeps.
MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S FPL1000 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 FPL1000 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.

OFF

Hides the selected trace.

*RST: WRITe,OFF,OFF,OFF,OFF,OFF
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Example: ADEM:AM AVER,MAXH,MINH, OFF, OFF, OFF
Determines average, max hold and min hold values simultane-
ously for the traces 1-3 of the RF time domain evaluation.
ADEM:AM WRIT,OFF,OFF, OFF, OFF, OFF
Determines only the current measurement values for trace 1.
ADEM:AM OFF,OFF,OFF,OFF,OFF, OFF

Switches AM demodulation off.

[SENSe:]JAVERage<n>:COUNt <AverageCount>

This command defines the number of sweeps that the application uses to average
traces.

In case of continuous sweep mode, the application calculates the moving average over
the average count.

In case of single sweep mode, the application stops the measurement and calculates
the average after the average count has been reached.

Suffix:

<n> irrelevant

Parameters:

<AverageCount> If you set an average count of 0 or 1, the application performs

one single sweep in single sweep mode.
In continuous sweep mode, if the average count is set to 0, a
moving average over 10 sweeps is performed.

Range: 0 to 200000
*RST: 0

Manual operation: See "Sweep/Average Count" on page 48
See "Average Count" on page 73

[SENSe:]JAVERage<n>[:STATe<t>] <State>

This command turns averaging for a particular trace in a particular window on and off.

Suffix:

<n> Window

<t> Trace
Parameters:

<State> ON|OFF|1]0

[SENSe:]JAVERage<n>:TYPE <Mode>

This command selects the trace averaging mode.
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Suffix:
<n> 1..n
Window

Parameters:
<Mode> ViDeo
The logarithmic power values are averaged.

LINear
The power values are averaged before they are converted to
logarithmic values.

POWer

The power level values are converted into unit Watt prior to
averaging. After the averaging, the data is converted back into
its original unit.

*RST: VIDeo

Example: AVER:TYPE LIN
Switches to linear average calculation.

Manual operation: See "Average Mode" on page 72

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>
Defines the trace detector to be used for trace analysis.

Suffix:
<n> Window

<t> Trace

Parameters:
<Detector> APEak
Autopeak

NEGative

Negative peak

POSitive

Positive peak

SAMPle

First value detected per trace point
RMS

RMS value

AVERage

Average

*RST: APEak

Example: DET POS
Sets the detector to "positive peak”.

Manual operation: See "Detector" on page 72
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[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion]:AUTO <State>

This command couples and decouples the detector to the trace mode.

Suffix:

<n> Window

<t> Trace

Parameters:

<State> ON|OFF |01
*RST: 1

Example: DET:AUTO OFF

The selection of the detector is not coupled to the trace mode.

Manual operation: See "Detector" on page 72

Capturing Data and Performing Sweeps

The following commands are required to capture data.

A = 10 L S PPN 175
INITIAtE<N>ICONMEES......conneiiteeeeee et e et e e e et e e e et e e e e e e e e eeenan 176
INITIAte<N> CONTINUOUS. ... eete et e e et e e et e e e e e e e e e e e e e e e e e e eeeeeenanans 176
INITIate<N>[IMMEAIALE]. « e eeeeeeeerntnneaeaaaeee e e e e e e e e e e e e e e et et e eeeeeeaeaeeenenn e ae e e e e e e eeeeeaaaaaaeeeeeeees 177
INITiate:SEQUENCENABORL.......ccttiie i eeeiiee i e e e e eetce e e e ettt e e e e e e eab e e e e e eetaaaeeaesentaaaeeeerenes 177
INITiate:SEQUENCEr:IMMEIate. .........iieeiieiiee et e e e e eaaas 177
INITiate:SEQUENCEINMODE.........coiiiiieeei et e e et e e e e et e e e et e e e ean e e eaneeeeaans 178
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ABORt

This command aborts the measurement in the current channel setup and resets the
trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAT command after ABOR and
before the next command.

For details see the "Remote Basics" chapter in the R&S FPL1000 User Manual.

To abort a sequence of measurements by the Sequencer, use the INTTiate:
SEQuencer : ABORt command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FPL1000 is blocked for further commands. In this case, you must
interrupt processing on the remote channel first in order to abort the measurement.
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To do so, send a "Device Clear" command from the control instrument to the
R&S FPL1000 on a parallel channel to clear all currently active remote channels.
Depending on the used interface and protocol, send the following commands:

® \Visa:viClear ()

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

surement.

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 sweep mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

Suffix:
<n> irrelevant

Manual operation: See "Continue Single Sweep" on page 47

INITiate<n>:CONTinuous <State>
This command controls the sweep mode for an individual channel setup.

Note that in single sweep mode, you can synchronize to the end of the measurement
with *OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of
the measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

For details on synchronization see the "Remote Basics" chapter in the R&S FPL1000
User Manual.

If the sweep mode is changed for a channel setup while the Sequencer is active (see
INITiate:SEQuencer:IMMediate on page 177) the mode is only considered the
next time the measurement in that channel setup is activated by the Sequencer.

Suffix:

<n> irrelevant
Parameters:

<State> ON|OFF |0 |1
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ON |1

Continuous sweep

OFF | 0

Single sweep

*RST: 1
<State> ON|OFF |01

ON |1

Continuous sweep

OFF |0

Single sweep

*RST: 0
Example: INIT:CONT OFF

Switches the sweep mode to single sweep.
INIT:CONT ON

Switches the sweep mode to continuous sweep.

Manual operation: See "Continuous Sweep / Run Cont" on page 47

INITiate<n>[:IMMediate]
This command starts a (single) new measurement.

With sweep count or average count > 0, this means a restart of the corresponding
number of measurements. With trace mode MAXHold, MINHold and AVERage, the
previous results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see the "Remote Basics" chapter in the R&S FPL1000
User Manual.

Suffix:
<n> irrelevant

Manual operation: See "Single Sweep / Run Single" on page 47

INITiate:SEQuencer:ABORt
This command stops the currently active sequence of measurements.

You can start a new sequence any time using TNITiate:SEQuencer:IMMediate
on page 177.

Usage: Event

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

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 178).
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Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement will be
performed once.
INIT:SEQ: IMM
Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

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

Note: In order to synchronize to the end of a measurement sequence using *OPC,
*OPC? or *WAI you must use SINGle Sequence mode.

Parameters:

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

CONTinuous

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

*RST: CONTinuous

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will
occur.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FPL1000 User Manual.

Parameters:

<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are not available.
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*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will
be performed once.
INIT:SEQ:IMM
Starts the sequential measurements.
SYST:SEQ OFF

11.6 Configuring the Result Display

11.6.1

The following remote commands are required to configure the screen display in a
remote environment.

o General Window COmMmMAaNGS..........cuuiiiiiiieeeeiiiiie e eeiiee e e s eiiee e e siee e e s snree e e e e 179
e Working with Windows in the Display.......cccccueieiiiiiiieiiiccieeeere e 180

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
setup (see INSTrument [ :SELect] on page 124).

DISPIay[:WINDOWSNZ]:SIZE ... ttuuuutuuiiiiieieieeeeeeeaeeeeeeeeeeeeeeesesestnnnaa e eeeeeeaaaasaesseeeeeenes 179

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 183).

Suffix:
<n> Window
Parameters:
<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.
SMALI
Reduces the size of the selected window to its original size.
If more than one measurement window was displayed originally,
these are visible again.
*RST: SMALI
Example: DISP:WIND2:SIZE LARG
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11.6.2 Working with Windows in the Display

The following commands are required to change the evaluation type and rearrange the
screen layout for a channel setup as you do using the SmartGrid in manual operation.
Since the available evaluation types depend on the selected application, some param-
eters for the following commands also depend on the selected channel setup.

Note that the suffix <n> always refers to the window in the currently selected channel
setup (see INSTrument [ : SELect] on page 124).

LAYOUL ADDWIND OW] 2. e ettt e e et et et et e e e e e e e e e e e et e e s e e e e e e e s e e en e eaneenreneenenn 180
LAYOUL:CATAIOGEWINDOW]?....eeeeeeseeeeeee et eeses s seeneseeseseeseseeseseesesseseeeeseeneseeneseeneseenen 181
LAYOUL IDENLTY[:WINDOW]?....cceeieeeeettetiititiiaiaaeaeseseeeeeaeaeseseeeeeeesessessssssssnnnnnnaaaaesesaaaaaens 182
LAYOUE:REMOVE[:WINDOW]...vvvvvrutunnenaieieseeeeeeeeeeeseeeeeeeeeessssssrssssssnnnseseseeeeeesaesessesereessnnns 182
LAYOUt:REPLACE[:WINDOW]....ceutuueieeiietiiiieeeeeettieeeeeeettaaeeeeeeestnnseeesestannaeeeerentnaeaesensnnnnnns 182
[N o TN o] nd W11 (= SRRSO 183
LAYOULWINDOWSNZ I ADD 2. . ettt ettt e e e e e st s e e et e e e e e e eaennaenns 184
LAYOUt:WINDOWSNZ:IIDENLTY 2.ttt ettt e e e e e e eaaas 185
LAYOUt:WINDOWSN>REMOVE. ... cciiiiuuieieeeiiiiieseeseetieeseeseeta s eeeeeetnnseeeseetnnesaeeeensanseaaeens 185
LAYOUL:WINDOWSNZREPLACE. . .uututiiieieieieeeeeeeeeeeeeeeeeeeeeeeetetababaeeea e s e seseeeeeaaaaaasesaeeeees 185

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display in the active channel setup.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

To replace an existing window, use the LAYout : REPLace [ : WINDow] command.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? 'l1',BEL, 'XTIM:AM:RELative[:TDOMain]"'
Adds an AM Time Domain display below window 1.

Usage: Query only
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Manual operation: See "AM Time Domain" on page 11
See "FM Time Domain" on page 12
See "PM Time Domain" on page 13
See "AM Spectrum" on page 14
See "FM Spectrum" on page 15
See "PM Spectrum" on page 16
See "RF Time Domain" on page 17
See "RF Spectrum" on page 18
See "Result Summary" on page 19
See "Marker Table" on page 20
See "Marker Peak List" on page 21

Table 11-3: <WindowType> parameter values for AnalogDemod application

Parameter value

Window type

MTABle Marker table

PEAKIist Marker peak list

RSUMmary Result summary

'XTIM:AM' RF Time Domain (= RF power)

'XTIM:AM:RELative'

AM Time Domain

'XTIM:AM:RELative:AFSPec-
trum'

AM Spectrum

XTIM:FM'

FM Time Domain

'XTIM:FM:AFSPectrum'

FM Spectrum

'XTIM:PM'

PM Time Domain

'XTIM:PM:AFSPectrum'

PM Spectrum

'XTIM:SPECtrum'

RF Spectrum

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows in the active channel
setup from top left to bottom right. The result is a comma-separated list of values for
each window, with the syntax:

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>

Return values:
<WindowName>

string

Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex>

numeric value

Index of the window.
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Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and "1
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>

This command queries the index of a particular display window in the active channel
setup.

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:WIND:IDEN? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>
This command removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2".

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window in the active channel setup while keeping its posi-
tion, 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 setup, use the LAYout :CATalog [ :WINDow] ? query.
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<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 180 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.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command will not work,
but does not return an error.

y=100 *=100, y=100

1 Frequency Seween

=0, y=0 x=100

Figure 11-1: 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.

User Manual 1178.3392.02 — 07 183
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<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 11-1.)
The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100

Example: LAY:SPL 1,3,50
Moves the splitter between window 1 ('Frequency Sweep') and 3
('Marker Table') to the center (50%) of the screen, i.e. in the fig-
ure above, to the left.

Example: LAY:SPL 1,4,70
Moves the splitter between window 1 ('Frequency Sweep') and 3
('Marker Peak List') towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this com-
mand, the suffix <n> determines the existing window next to which the new window is
added, as opposed to .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 180 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.
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Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix) in the active channel setup.

Note: to query the index of a particular window, use the LAYout : IDENtify[:
WINDow]? command.

Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
A} 2 A}

Usage: Query only

LAYout:WINDow<n>:REMove

This command removes the window specified by the suffix <n> from the display in the
active channel setup.

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 setup.

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.
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Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 180 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

11.7 Retrieving Results

The following remote commands are required to retrieve the results from an Analog
Modulation Analysis in a remote environment.

specific evaluation (e.g. AM time domain), the traces in all windows with the same

6 In the Analog Modulation Analysis when you configure the traces for a window with a
evaluation are configured identically.

Specific commands:

e Retrieving Trace RESUIES.......uuuiiiiiiiei i e e 186
o EXporting Trace RESUILS........ccooi i it 189
e Retrieving Result SUMMary ValUEs...........oocuuiiiiiiiiiiie e 191
e Formats for Returned Values: ASCIl Format and Binary Format.......................... 195
e Reference: ASCII File Export FOrmat............oooviiiiiiiiiiiiiiieeee e 195

11.7.1 Retrieving Trace Results

The following remote commands are required to retrieve the trace results in a remote

environment.

[SENSe:JADEMod<n>:AM[:ABSolute][: TDOMaIN]:RESUI?........cv.eveeeeeceeereeeeeeeseeseeeseeeenen. 187
[SENSe:]JADEMod<n>:AM:RELative[: TDOMain]:RESUI?......ccviiririiiiiiiieeieeeeecce e 187
[SENSe:]ADEMod<n>:AM:RELative:AFSPectrum:RESUI?..........cceccuririiiiiieee e 187
[SENSe:]JADEMod<n>:FM[:TDOMaIN:RESUIt?...uucieieieieiiieeeeeeeeeeeeeeeeeeeeverar e e 187
[SENSe:]JADEMod<n>:FM:AFSPeCtrum:RESUI?.........covuieieeeeeeiee et 187
[SENSe:]JADEMod<n>:PM[:TDOMaIN]:RESUI?.....cccevreieieieiiice e e ee et eeeeeeicee e e s e e e 187
[SENSe:]JADEMod<n>:PM:AFSPectrum:RESUI?........oie e 187
[SENSe:]JADEMod<n>:SPECHrum:RESUI?. . ... e 187
FORMELDATA e eeee e e eeseseseeeeseseeeeseseseeeeseseseeseseeeseeseseseeeeseseseseseseeeaseseeeaseseseeenenens 188
FORMat:DEXPOIt:FORMAL. ... ..uueeiieeeieeeieeieecieiieeeeeeeeeeeeessssnrererreeeeeaeesessesnnnssnneeereesaaaseen 188
TRACENSDATAL v ceeeeeeeeeeeeeeeeeeeeeeeeseseseseseseseseeeeeeeeteeeseseseseseseseseseseseseseeeasassesesesenesen. 189
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[SENSe:]ADEMod<n>:AM[:ABSolute][: TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod<n>:AM:RELative[:TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod<n>:AM:RELative:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod<n>:FM[:TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod<n>:FM:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod<n>:PM[:TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod<n>:PM:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod<n>:SPECtrum:RESult? <TraceMode>

This command reads the result data of the evaluated signal in the specified trace
mode. The data format of the output data block is defined by the FORMat command
(see FORMat [ : DATA] on page 188).

The trace results are configured for a specific evaluation. The following table indicates
which command syntax refers to which evaluation method, as well as the output unit of

the results.

Command syntax Evaluation method Output unit
AM[:ABSolute][: TDOMain] RF time domain dBm

AM:RELative[: TDOMain] AM time domain %
AM:RELative:AFSPectrum AM spectrum %

FM[:TDOMain] FM time domain kHz
FM:AFSPectrum FM spectrum kHz

PM[: TDOMain] PM time domain rad or °
PM:AFSPectrum PM spectrum rad or °

SPECtrum RF spectrum dBm (logarithmic display)

or V (linear display).

Suffix:

<n> irrelevant

Query parameters:

<TraceMode> WRITe | AVERage | MAXHold | MINHold | VIEW
The specified trace mode must be one of those configured by
SENS:ADEM:<Evaluation>:TYPE, see [SENSe:
]ADEMod<n>:SPECtrum|[:TYPE] on page 172. Otherwise a
query error is generated.
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Example: ADEM:AM AVER,MAXH,MINH

Sets up RF time domain results to be measured
INIT; *WAT

Starts measurement and waits for sync
FORM ASC

Selects output format
ADEM:AM:RES? AVER

Reads RF time domain average results
ADEM:AM:RES? MAXH

Reads RF time domain max hold results
ADEM:AM:RES? MINH

Reads RF time domain min hold results

Usage: Query only

FORMat[:DATA] <Format>[, <BitLength>]

This command selects the data format that is used for transmission of trace data from
the R&S FPL1000 to the controlling computer.

Note that the command has no effect for data that you send to the R&S FPL1000. The
R&S FPL1000 automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> ASCii | REAL | UINT | MATLab
ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats may be.
REAL
Floating-point numbers (according to IEEE 754) in the "definite
length block format".
In the Spectrum application, the format setting REAL is used for
the binary transmission of trace data.

<BitLength> 16|32 |64
Length in bits for floating-point results
32
32-bit floating-point numbers
For 1/Q data, 8 bytes per sample are returned for this format set-
ting.

Example: FORM REAL, 32

FORMat:DEXPort:FORMat <FileFormat>

Determines the format of the ASCII file to be imported or exported. Depending on the
external program in which the data file was created or will be evaluated, a comma-sep-
arated list (CSV) or a plain data format (DAT) file may be required.
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Parameters:
<FileFormat> CSV | DAT

*RST: DAT
Example: FORM:DEXP:FORM CSV

Manual operation: See "File Type" on page 81

TRACe<n>[:DATA]
This command queries current trace data and measurement results.
The data format depends on FORMat [ : DATA] on page 188.

Suffix:
<n> Window

Query parameters:
<ResultType> Selects the type of result to be returned.

TRACE1 | ... | TRACE6
Returns the trace data for the corresponding trace.

Return values:

<TraceData> The trace data consists of a list of power levels that have been
measured. The number of power levels in the list depends on
the currently selected number of sweep points. The unit
depends on the measurement and on the unit you have currently
set.
If you are measuring with the auto peak detector, the command
returns positive peak values only. (To retrieve negative peak val-
ues, define a second trace with a negative peak detector.)

Example: TRAC? TRACE3
Queries the data of trace 3.

Exporting Trace Results

Trace results can be exported to a file.

For more commands concerning data and results storage see the R&S FPL1000 User
Manual.

MMEMOIY:STORESNZTRACE. ..ccetttietuuenuaaaaaaaeaeeeeeeeaaaeaeeeeeeeeeeeeeeeesnsnnnnnaaaaaaaaeeeeeaaaaaaes 189
FORMat: DEXPOrt:DSEPAIatOr. .uuuuuueeeeieieieieeeeeeeeeeeieeeeeeeeeerererersrrara e ieseeeeeaaasseseeeenes 190
FORMat:DEXPOIHEADET . ......cevveieietietetiaaeieieseeeeeaseesesereerereeeesrsrarssssaeseseeaaaaeseses 190
FORMAt:DEXPOIMTRACES. ....cuuuieeeeiitiiieeeeeeeetieeeeeeetetaeeeeeeetaaaeeeeseetaaeeeersstaaeaeseesrannnns 191

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command exports trace data from the specified window to an ASCII file.

Suffix:
<n> Window
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Parameters:

<Trace> Number of the trace to be stored
(This parameter is ignored if the option "Export all Traces and all
Table Results" is activated in the Export configuration settings,
see FORMat : DEXPort: TRACes on page 191).

<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.

Manual operation: See "Export Trace to ASCII File" on page 80
See "Export Trace to ASCII File" on page 103

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 POINt.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

Manual operation: See "Decimal Separator" on page 80
See "Export Peak List" on page 100

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.

See Chapter 11.7.5, "Reference: ASCII File Export Format”, on page 195 for details.

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Include Instrument & Measurement Settings" on page 80
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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 189).

Parameters:
<Selection> SINGle | ALL

SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. Result Summary,
marker peak list etc.) in the current application for export to an
ASCII file.

The <trace> parameter for the MMEMory : STORe<n>:TRACe
command is ignored.

*RST: SINGle

Manual operation: See "Export all Traces and all Table Results" on page 80

11.7.3 Retrieving Result Summary Values

The result summary contains measurement values that are calculated from the trace
data.

For details see "Result Summary" on page 19.

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESUlt<t>]?........ccccceveerrn... 191
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESUR<t>]?....uuceiieieieieiiieeeieieeeeeeeees 192
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESUlt<t>]?........ccovrrrrrererrrrrrnrnrnnnnnnn. 192
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESUIt<t>]?......ceeriiriiriieieeeeiiiieeenns 192
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]:RELative?..........ccccceerrrns 193
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]:RELative?..............ccevun..n. 193
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]:RELative?.........c..ccceeeennns 193
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRier[:RESult<t>]?.......ccceevrirrinirenn. 193
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERROI:RESUIR<t>]?.....ccevvvrrrrrrnrnnnnnnnnnnn. 194
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:SINad:RESUt<t>?......cccceevveiiiccenniiineennnnn. 194
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod: THD:RESUIR<t>?......cceieieiiiiiiiiiieeeeeeeeeeees 194
[SENSE:JADEMOA:FM:OFFSEL. ...t e e e e ees 195

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESult<t>]?

This command queries the modulation (audio) frequency for the demodulation method
in the specified window.

Suffix:

<n> Window
<m> irrelevant
<t> Trace



Return values:
<ModFreqg>

Usage:

Retrieving Results

Modulation frequency in Hz.

Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]? <MeasType>
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]? <MeasType>
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]? <MeasType>

This command queries the current value of the demodulated signal for the specified
trace (as displayed in the Result Summary in manual operation).

Note that all windows with the same evaluation method have the same traces, thus the

window is irrelevant.

Suffix:
<n>

<m>

<t>

Query parameters:

<MeasType>

Return values:
<MeasTypeResult>

Example:

Usage:

Manual operation:

Window
irrelevant

Trace

PPEak | MPEak | MIDDIle | RMS

PPEak

Postive peak (+PK)

MPEak | NPEak

Negative peak (-PK)

MIDDIe

Average of positive and negative peaks +PK/2

RMS
Root mean square value

CALC:FEED 'XTIM:PM:TDOM'

Switches on the PM time domain result display.
DISP:TRAC ON

Switches on the trace.
CALC:MARK:FUNC:ADEM: PM? PPE

Queries the peak value of the demodulated PM trace.
Query only

See "Result Summary" on page 19
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CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]:RELative?

<MeasType>

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]:RELative?

<MeasType>

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]:RELative?

<MeasType>

This command queries the current relative value of the demodulated signal for the
specified trace (as displayed in the Result Summary in manual operation).

Note that all windows with the same evaluation method have the same traces.

The unit of the results depends on the CONFigure:ADEMod:RESults:UNIT setting.

Suffix:
<n>

<m>

<t>

Query parameters:

<MeasType>

Return values:
<MeasTypeResult>

Example:

Usage:

Manual operation:

irrelevant
irrelevant

Trace

PPEak

Postive peak (+PK)

MPEak | NPEak

Negative peak (-PK)

MIDDle

Average of positive and negative peaks +PK/2

RMS
Root mean square value

CALC:FEED 'XTIM:PM:TDOM'
Switches on the PM time domain result display.
DISP:TRAC ON

Switches on the trace.
CALC :MARK:FUNC : ADEM: PM? PPE

Queries the peak value of the demodulated PM trace.
Query only

See "Result Summary" on page 19

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRier[:RESult<t>]?

This command queries the carrier power, which is determined from the Cir/Write data.

Suffix:
<n>

<m>

<t>

Window
irrelevant

Trace
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Return values:
<CPower> Power of the carrier without modulation in dBm.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERRor[:RESult<t>]?

This command queries the carrier offset (= frequency error) for FM and PM demodula-
tion. The carrier offset is determined from the current measurement data (CLR/
WRITE). The modulation is removed using low pass filtering.

The offset thus determined differs from that calculated in the [SENSe: ] ADEMod : FM:
OFFset command which uses averaging to determine the frequency deviation.

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<CarrOffset> The deviation of the calculated carrier frequency to the ideal car-
rier frequency in Hz.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:SINad:RESult<t>?

This command queries the result of the signal-to-noise-and-distortion (SINAD) mea-
surement in the specified window for the specified trace.

Note that this value is only calculated if an AF Spectrum window is displayed.

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<SINAD> The signal-to-noise-and-distortion ratio in dB.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:THD:RESult<t>?

This command queries the result of the total harmonic distortion (THD) measurement
in the specified window.

Note that this value is only calculated if an AF Spectrum window is displayed.

Suffix:
<n> Window
<m> irrelevant
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<t> Trace

Return values:
<THD> Total harmonic distortion of the demodulated signal in dB.

Usage: Query only

[SENSe:]ADEMod:FM:OFFSet <ResultType>

Parameters:
<ResultType> IMMediate | AVERage

11.7.4 Formats for Returned Values: ASCIl Format and Binary Format

When trace data is retrieved using the TRAC : DATA or TRAC: IQ:DATA command, the
data is returned in the format defined using the FORMat [ : DATA] on page 188. The
possible formats are described here.

® ASCIlI Format (FORMat ASCII):

The data is stored as a list of comma-separated values (CSV) of the measured val-
ues in floating point format.

® Binary Format (FORMat REAL,32):
The data is stored as binary data (Definite Length Block Data according to IEEE
488.2), each measurement value being formatted in 32-Bit IEEE 754 Floating-
Point-Format.
The schema of the result string is as follows:
#41024<valuel><value2>.<value n> with

#4 Number of digits (= 4 in the example) of the following number of data bytes
1024 Number of following data bytes (= 1024 in the example)
<Value> 4-byte floating point value

Reading out data in binary format is quicker than in ASCII format. Thus, binary format
is recommended for large amounts of data.

11.7.5 Reference: ASCII File Export Format

Trace data can be exported to a file in ASCII format for further evaluation in other appli-
cations. This reference describes in detail the format of the export files for result data.

The file consists of the header containing important scaling parameters and a data sec-
tion containing the trace data. Optionally, the header can be excluded from the file (see
"Include Instrument & Measurement Settings" on page 80).

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 keyword
"Trace <n>" (<n> = number of stored trace), followed by the measured data in one or
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several columns (depending on the measurement) which are also separated by a sem-

icolon.

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.

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 80).

Table 11-4: ASCII file format for trace export in the Spectrum application

File contents

Description

Header data

Type;R&S FPL1000;

Instrument model

Version;1.00;

Firmware version

Date;01.0ct 2006;

Date of data set storage

Mode;ANALYZER;

Operating mode

Preamplifier;OFF

Preamplifier status

Transducer; OFF

Transducer status

Center Freq;55000;Hz

Center frequency

Freq Offset;0;Hz

Frequency offset

Start;10000;Hz
Stop;100000;Hz

Start/stop of the display range.

Unit: Hz for span > 0, s for span = 0, dBm/dB for statistics mea-
surements

Span;90000;Hz

Frequency range (0 Hz in zero span and statistics measure-
ments)

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

RBW;100000;Hz

Resolution bandwidth

VBW;30000;Hz

Video bandwidth

SWT;0.005;s

Sweep time

Sweep Count;20;

Number of sweeps set

Ref Position;75;%

Position of reference level referred to diagram limits (0 % =
lower edge)

Level Range;100;dB

Display range in y direction. Unit: dB with x-axis LOG, % with x-
axis LIN

X-Axis;LIN;

Scaling of x-axis linear (LIN) or logarithmic (LOG)

y-Axis;LOG;

Scaling of y-axis linear (LIN) or logarithmic (LOG)
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File contents

Description

x-Unit;Hz; Unit of x values: Hz with span > 0; s with span = 0; dBm/dB
with statistics measurements
y-Unit;dBm; Unit of y values: dB*/V/A/W depending on the selected unit

with y-axis LOG or % with y-axis LIN

Data section for individual window

Window;1;Frequency Sweep

Window number and name

Trace 1;;

Selected trace

Trace Mode;AVERAGE;

Display mode of trace: CLR/WRITE,AVER-
AGE,MAXHOLD,MINHOLD

Detector;AUTOPEAK;

Selected detector

Values; 1001;

Number of measurement points

10000;-10.3;-15.7
10130;-11.5;-16.9
10360;-12.0;-17.4

Measured values: <x value>, <y1>, <y2>; <y2> being available
only with detector AUTOPEAK and containing in this case the
smallest of the two measured values for a measurement point.

Data section for individual trace

Trace 2;;

Next trace in same window

Data section for individual window

Window;2 ..;

Name of next window

Data section for individual trace

Trace 1;;

First trace

11.8 Analyzing Results

The following remote commands are required to configure general result analysis set-

tings concerning the trace, markers, lines etc. in a remote environment. They are iden-
tical to the analysis functions in the base unit except for some special marker functions
and spectrograms, which are not available in the R&S FPL1 Analog Modulation Analy-

sis application.

More details are described for manual operation in Chapter 6, "Analysis", on page 70.

o  Configuring SPECIIOGIramMS........uuiiiiiiiiiiie ettt e s saeeee e 198
e Working with Markers REMOLElY.......coeviiiiiiiiciciieee e 205
e Marker Search (SPECrOgramS).......uuuueiiieeeeiiiieiciiiieree e e e e e e e e e s s e rrrrr e e e e e e e e e s eeaanns 239
o Defining Limit ChECKS......cuiiiiiiiiiie e seeee e 248
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Configuring Spectrograms

In addition to the standard "level versus frequency" or "level versus time" spectrum
traces, the R&S FPL1000 also provides a spectrogram display of the measured data. A
spectrogram shows how the spectral density of a signal varies over time. The x-axis
shows the frequency, the y-axis shows the time. The commands required to configure
spectrograms in a remote environment are described here. For details and manual
operation see Chapter 6.2, "Spectrogram Settings", on page 74.

When configuring spectrograms, the window suffix is irrelevant. The settings are
always applied to the spectrogram window, or to all spectrogram windows, if several
are active for the same channel setup.

11.8.1.1
11.8.1.2

11.8.1.1

For commands to set markers in spectrograms, see Chapter 11.8.2.3, "Marker Search
(Spectrograms)"”, on page 214.

Configuring a Spectrogram MeasuremMeNnt...........cccccuuiiiiiiiiiee e e e 198

Configuring the Color MaP........ooo ittt e e e e e e e e e e e e e e ennnnnnees 203

Configuring a Spectrogram Measurement

CALCulate<n>:SGRam:CLEAr[:IMMEIate]..........cuvurrrrururniiiieieieiereeeeeeeeeeeeeeeeeereesssnarnnnnnn. 198
CALCulate<n>:SPECtrogram:CLEAr[:IMMEdIate]........ccceerrereeeiieiiiieeeeeeeeererre e 198
CALCuUlate<n>:SGRaM:CONTINUOUS.......ceeeeeeeereieieeeeeeeerrenrntnnnnaaaaaseseeeaaaasaseeserseeemennnnes 199
CALCulate<n>:SPECtrogram:CONTINUOUS......ccurrrrrrrrurunnniaaaieseeeseeeaaaaaasseeerereeeesssssmssmnnnna. 199
CALCulate<n>:SGRam:FRAME:COUNL......ccuuiiiieieiiiieieeeeeiiee e e e eeeies e e e e e e e e e s eea e aaees 199
CALCulate<n>:SPECtrogram:FRAMEICOUNL........uuuuiaieiaee e e e e e e e 199
CALCulate<n>:SGRamM:FRAME:SELECL.........uciiiieiiiiiieieeeeeticee e et e e e e e e e e et e e e e 200
CALCulate<n>:SPECtrogram:FRAME:SELEC......uuuuuieieieieieieiieeeeeeeeeeeeeeeeeeeeeev e 200
CALCulate<n>:SGRAM:HDEPN.........uuiiiiiiiieeeeeeiicccietieeer e e e e e e e e s sesenirrereeeeeaaaeeeesesnnnenees 200
CALCulate<n>:SPECtrogram:HDEPtN.......uuuueiciiiieieie e e e eee e e e e e eeee e eeeeeeeee e e e e e e e 200
CALCUIate<n>:SGRAMILAYOUL.......uuiiiieiiiiiieieeieeiiiae e e et e e e e e eaaae s e e e eeerr e e e eseeeaa e eeeeeenns 201
CALCulate<n>:SPECHrOgram:LAYOUL. ......cceieieeeeeeeaeeeieeeeeeiieee i e e e e e e e e e aaaeeeeeeeeees 201
CALCUIate<n>:SGRAM[:STATE]. ...eeeeeeeeeeeeieeieeaeieue e aa e e e e e e e e eeeaaaeaeeeeeeeeeanaeesnennnnnnaaanens 201
CALCuUlate<n>:SPECHrOgram[:STATE]. .. uuuuuaaaaeieeeeeeeeeeeaeeeeeeieeeeeeaeeentnnnnnaaaaaaeaeeeeeeaaaes 201
CALCulate<n>:SGRam: THREEAIM[:STATE]....uuururrrurnuiiiaieieeeeeeeeeaeeeeeeeereeeeeeeeererrnrenn————.- 201
CALCulate<n>:SPECtrogram:THREEedIM[:STATE]........cceteriererrrrrrrrrnrirnrieinieseeeeeeeeaaesaeeeees 201
CALCUIate<nN>:SGRAMITRACE. .. ccieieieieeeeeeeeeieeeeeeeee et ase s e s e e e eaaaaaaeeeeeeeeeaeeerenennnnas 202
CALCulate<n>:SPECHrOgram:TRACE. .....cccttttituutiiuutnnaaaaa e ae e e e e e e aaaaaaaaeteeeeeeeeeeessnennnnanaans 202
CALCulate<n>:SGRam:TSTampP:DATA? . ....cei ettt e e e e e e e e e aaaaaaeeeeeeeeeees 202
CALCulate<n>:SPECtrogram:TSTamp:DATA?....ceeeuieieeeeaaaaaa e e e e e e e eeeaaaeaeeeeeeeeeeeeneenenennnnns 202
CALCulate<n>:SGRamM:TSTAMPL:STATE]......ceeeeerrrrerrrrrriiaiaaaaaieseeeeeaeaeeeserereeeereesssraranana.. 203
CALCulate<n>:SPECtrogram:TSTamp:STATE ... uueeeieieieeieeeeeeeeeeeeeeeeeeeeerererarrnne e aees 203

CALCulate<n>:SGRam:CLEar[:IMMediate]
CALCulate<n>:SPECtrogram:CLEar[:IMMediate]

This command resets the spectrogram and clears the history buffer.
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Suffix:
<n> Window
Example: //IReset the result display and clear the memory

CALC:SGR:CLE

Manual operation: See "Clear Spectrogram” on page 49

CALCulate<n>:SGRam:CONTinuous <State>
CALCulate<n>:SPECtrogram:CONTinuous <State>

This command determines whether the results of the last measurement are deleted
before starting a new measurement in single sweep mode.

This setting applies to all spectrograms in the channel setup.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: INIT:CONT OFF
Selects single sweep mode.
INIT; *WAI

Starts the sweep and waits for the end of the sweep.
CALC:SGR:CONT ON

Repeats the single sweep measurement without deleting the
results of the last measurement.

Manual operation: See "Continue Frame" on page 48

CALCulate<n>:SGRam:FRAMe:COUNt <Frames>
CALCulate<n>:SPECtrogram:FRAMe:COUNt <Frames>

This command defines the number of frames to be recorded in a single sweep.

This value applies to all spectrograms in the channel setup.

Suffix:

<n> Window

Parameters:

<Frames> The maximum number of frames depends on the history depth.

Range: 1 to history depth
Increment: 1
*RST: 1
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Example: //Select single sweep mode
INIT:CONT OFF

/ISet the number of frames to 200
CALC:SGR:FRAM:COUN 200

Manual operation: See "Frame Count" on page 49

CALCulate<n>:SGRam:FRAMe:SELect <Frame> | <Time>
CALCulate<n>:SPECtrogram:FRAMe:SELect <Frame> | <Time>

This command selects a specific frame for further analysis.

The command is available if no measurement is running or after a single sweep has

ended.

Suffix:

<n> Window

Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.
Default unit: S

<Time> Selects a frame via its time stamp. Valid if the time stamp is on.
The number is the distance to frame 0 in seconds. The range
depends on the history depth.

Example: INIT:CONT OFF

Stop the continuous sweep.
CALC:SGR:FRAM:SEL -25

Selects frame number -25.

Manual operation: See "Select Frame" on page 48

CALCulate<n>:SGRam:HDEPth <History>
CALCulate<n>:SPECtrogram:HDEPth <History>

This command defines the number of frames to be stored in the R&S FPL1000 mem-

ory.
Suffix:
<n> Window
Parameters:
<History> The maximum number of frames depends on the number of
sweep points.
Range: 781 to 20000
Increment: 1
*RST: 3000
Example: //Set the history depth to 1500

CALC:SGR:SPEC 1500
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Manual operation: See "History Depth" on page 75

CALCulate<n>:SGRam:LAYout <State>
CALCulate<n>:SPECtrogram:LAYout <State>

This command selects the state and size of spectrograms.

The command is available for result displays that support spectrograms.

Suffix:
<n> Window
Parameters:
<State> ON
Spectrogram and trace diagram share a window.
OFF
Only the trace diagram is displayed, the spectrogram is not.
*RST: OFF
Example: CALC4:SPEC:LAY FULL

Shows the spectrogram in window 4. The corresponding trace
diagram is hidden.

Manual operation: See "State" on page 75

CALCulate<n>:SGRam[:STATe] <State>
CALCulate<n>:SPECtrogram[:STATe] <State>

This command turns the spectrogram on and off.

Parameters:
<State> ON|OFF |0 |1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:SGR ON

Activates the Spectrogram result display.

CALCulate<n>:SGRam:THReedim[:STATe] <State>
CALCulate<n>:SPECtrogram:THReedim[:STATe] <State>

Activates or deactivates a 3-dimensional spectrogram for the selected result display.

Suffix:

<n> Window
Parameters:

<State> ON|OFF |0 |1

OFF | 0
Switches the function off
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ON |1
Switches the function on
*RST: 0

Example: CALC:SPEC:THR:STAT ON

Manual operation: See "3D Spectrogram State" on page 75

CALCulate<n>:SGRam:TRACe <Trace>
CALCulate<n>:SPECtrogram:TRACe <Trace>

This command determines the trace in the result display the Spectrogram is based on.

Suffix:

<n> Window

Parameters:

<Trace> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES5 | TRACE®6
How many traces are available depends on the selected result
display.

Example: CALC2:SPEC:TRAC TRACE3

CALCulate<n>:SGRam:TSTamp:DATA? <Frames>
CALCulate<n>:SPECtrogram:TSTamp:DATA? <Frames>

This command queries the starting time of the frames.

The return values consist of four values for each frame. If the Spectrogram is empty,
the command returns '0,0,0,0". The times are given as delta values, which simplifies
evaluating relative results; however, you can also calculate the absolute date and time
as displayed on the screen.

The frame results themselves are returned with TRAC : DATA? SGR

Suffix:
<n> Window

Query parameters:
<Frames> CURRent
Returns the starting time of the current frame.

ALL
Returns the starting time for all frames. The results are sorted in
descending order, beginning with the current frame.

Return values:

<Seconds> Number of seconds that have passed since 01.01.1970 till the
frame start

<Nanoseconds> Number of nanoseconds that have passed in addition to the
<Seconds> since 01.01.1970 till the frame start.

<Reserved> The third value is reserved for future uses.

<Reserved> The fourth value is reserved for future uses.
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Example: CALC:SGR:TST ON
Activates the time stamp.
CALC:SGR:TST:DATA? ALL

Returns the starting times of all frames sorted in a descending
order.

Usage: Query only

Manual operation: See "Time Stamp" on page 76

CALCulate<n>:SGRam:TSTamp[:STATe] <State>
CALCulate<n>:SPECtrogram:TSTamp[:STATe] <State>

This command activates and deactivates the time stamp.

If the time stamp is active, some commands do not address frames as numbers, but as
(relative) time values:

® C(CAlLCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe on page 220
® CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe on page 215
® CALCulate<n>:SPECtrogram:FRAMe:SELect on page 200

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: /[Activates the time stamp

CALC:SGR:TST ON

Manual operation: See "Time Stamp" on page 76

Configuring the Color Map

DISPlay[:WINDow<n>]:SGRam:COLOINDEFAUIL.........cccuuiiieiieiiiiie e eee i e e e e e e 204
DISPlay[:WINDow<n>]:SPECtrogram:COLOINDEFaUIL.........cccceiiieiiiiieieieeieeeeieeeeeeeeeen 204
DISPlay[:WINDow<n>]:SGRaM:COLOMLOWET .......euuueuuaaaaaae e eeeeeeeeaaaeeaeeeeeeeeeeeeneeeenennnnas 204
DISPlay[:WINDow<n>]:SPECtrogram:COLOINLOWET...........cceeiiriiiieieininiaaaaaaeaeaeeeeeeaaaaeens 204
DISPlay[:WINDow<n>]:SGRaM:COLOISHAPE. ...ccccieieeeeeeeeeieeeeeeeeeeeeeeve e 204
DISPlay[:WINDow<n>]:SPECtrogram:COLOISHAPE..........ccccciiiiireeie e e e e eccctnrveeee e e aae e 204
DISPlay[:WINDow<n>]:SGRaM:COLOMUPPET........uuueieiiieie e e e e eeeeeeeeeeeeeeeeeeeeeeeeesenennnaaaas 204
DISPlay[:WINDow<n>]:SPECtrogram:COLOIUPPET..........ccciitiiiiiiiiiniiiie e 204
DISPIlay[:WINDOW<N>]:SGRAM:COLOM:STYLE ... eeeeerreeeeesereeseeeseesseseseeseseeesnseeeseeneeen. 205
DISPlay[:WINDow<n>]:SPECtrogram:COLOIT:STYLE]. ... ucceeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 205
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DISPlay[:WINDow<n>]:SGRam:COLor:DEFault
DISPlay[:WINDow<n>]:SPECtrogram:COLor:DEFault

This command restores the original color map.

Suffix:
<n> Window

Manual operation: See "Set to Default" on page 79

DISPlay[:WINDow<n>]:SGRam:COLor:LOWer <Percentage>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:LOWer <Percentage>

This command defines the starting point of the color map.

Suffix:

<n> Window

Parameters:

<Percentage> Statistical frequency percentage.
Range: 0 to 66
*RST: 0
Default unit: %

Example: DISP:WIND:SGR:COL:LOW 10

Sets the start of the color map to 10%.

Manual operation: See "Start / Stop" on page 78

DISPlay[:WINDow<n>]:SGRam:COLor:SHAPe <Shape>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:SHAPe <Shape>

This command defines the shape and focus of the color curve for the spectrogram
result display.

Suffix:

<n> Window

Parameters:

<Shape> Shape of the color curve.
Range: -1 to 1
*RST: 0

Manual operation: See "Shape" on page 78

DISPlay[:WINDow<n>]:SGRam:COLor:UPPer <Percentage>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:UPPer <Percentage>

This command defines the end point of the color map.

Suffix:
<n> Window
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Parameters:

<Percentage> Statistical frequency percentage.
Range: 0 to 66
*RST: 0
Default unit: %

Example: DISP:WIND:SGR:COL:UPP 95

Sets the start of the color map to 95%.

Manual operation: See "Start / Stop" on page 78

DISPlay[:WINDow<n>]:SGRam:COLor[:STYLe] <ColorScheme>
DISPlay[:WINDow<n>]:SPECtrogram:COLor[:STYLe] <ColorScheme>

This command selects the color scheme.

Parameters:
<ColorScheme> HOT

Uses a color range from blue to red. Blue colors indicate low lev-
els, red colors indicate high ones.

CoLD

Uses a color range from red to blue. Red colors indicate low lev-
els, blue colors indicate high ones.

RADar

Uses a color range from black over green to light turquoise with
shades of green in between.

GRAYscale
Shows the results in shades of gray.
*RST: HOT

Example: DISP:WIND:SPEC:COL GRAY

Changes the color scheme of the spectrogram to black and
white.

Manual operation: See "Hot/Cold/Radar/Grayscale" on page 79

Working with Markers Remotely

In the R&S FPL1 Analog Modulation Analysis application, up to 16 markers or delta
markers can be activated for each window simultaneously.

More details are described for manual operation in Chapter 6.4.4, "Marker Function
Configuration", on page 92.

Setting Up Individual Markers. ..o 206
General Marker SEtliNgS.......coui i 212
Marker Search (SPeCtrOgrams)........uuuiieieieeeiieiieccieeie e e e e e e e e e e e e e e e e eaees 214
Marker Search SettingsS..........uuviiiiiiiiii i 223
Positioning the Marker..........oooeeiiiiiiiicccce s 224
Configuring Special Marker FUNCHONS.........cccviiiiiiiiiee e 228



11.8.2.1

Analyzing Results

Setting Up Individual Markers

The following commands define the position of markers in the diagram.

CALCUIate<n>:MARKEI<M>: AOF F......uutuuuiiiiiiieieieieeeeeeeeeseeeeeeeeeerersrsrerar e eaeaaaes 206
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEIr<MO>.......ccceeerereeeieiiiiieeeeeeeeererenrnrnnnnnns 206
CALCUIate<n>:MARKEI<MS[:STATE] ceuuueieetiettiieeeeeetiteeeeeeeeeteeeeeeeeataaeeeseerataeeaesenrannanns 207
CALCulate<n>:MARKEIr<mM>:TRACE. ......cii ittt e e e et e e et e e e e e e eeanas 207
CALCUIate<n>:MARKEISM>IX...... e e e e e eeeans 207
CALCUIate<n>:MARKEISMSIY ..o ittt e et e e e e e e e e e e e e e e e e eaeeeeenns 208
CALCulate<n>:DELTamarker<m>:AOF F........cccceiiiiieieieieeeeeeeieeeeeeeeeeeeeer et eaeeeeeeas 208
CALCulate<n>:DELTamarker<m>:LINK...........cceuurrrrururmriiiiiieieieeeeeeeeeeeeeeserereeeeesessssrsnnnnnn.. 208
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<md>..........cccceererririruiiereerernrneieeeeennnn 209
CALCulate<n>:DELTamarker<m>:MODE..........cccceeeritrieiieeieiriieeeeeeeereeeeeeeeerteeeeeseeraaaens 209
CALCulate<n>:DELTamarker<m>:MREFEreNCe.........c.ccuuieiimuiieiiieeeiiie e et e e eeeaes 210
CALCulate<n>:DELTamarker<m>[:STATE]......ccttttiaeieieieeieeieeeeaninnneeaaaaeae e e e e e e eeaaaaaeeeeeeeeaes 210
CALCulate<n>:DELTamarker<m>:TRACE. ......c.cuuuiiieeee e et e e et eeeee e e e e eeanas 211
CALCulate<n>:DELTamarker<m>:X...........ccoueurrrrrurummriiiiaeieieseeeeeaeeeseseseeeeeessssssrnrnnnnnnn 211
CALCulate<n>:DELTamarker<m>:X:RELAtIVE?...........ccceeviiiiiereeeeererirniieeee e e s e e e e eeeaeeens 212
CALCUlate<n>:DELTAMArKEr<M>:Y .....iiiiiieiieieeeeeetitieeeees ettt e eeeeeestaaeeeeerssnnaeeaesessnnnsanasees 212

CALCulate<n>:MARKer<m>:AOFF

This command turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AQOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 85

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <State>
This command links normal marker <m1> to any active normal marker <m2>.

If you change the horizontal position of marker <m2>, marker <m1> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF | 0

Switches the function off

ON |1

Switches the function on
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Example: CALC:MARK4 :LINK:TO:MARK2 ON
Links marker 4 to marker 2.

Manual operation: See "Linking to Another Marker" on page 84

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
<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 83
See "Marker Type" on page 84
See "Select Marker" on page 88

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> 1t0 6
Trace number the marker is assigned to.
Example: /[Assign marker to trace 1

CALC:MARK3:TRAC 2

Manual operation: See "Assigning the Marker to a Trace" on page 85

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.
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If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 20
See "Marker Peak List" on page 21
See "Marker Position X-value" on page 84

CALCulate<n>:MARKer<m>:Y

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:
<Result> Default unit: DBM

Manual operation: See "Marker Table" on page 20
See "Marker Peak List" on page 21

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.
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Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |0 |1
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 84

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <State>
This command links delta marker <m1> to any active normal marker <m2>.

If you change the horizontal position of marker <m2>, delta marker <m1> changes its
horizontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |0 |1

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 84

CALCulate<n>:DELTamarker<m>:MODE <Mode>

This command defines whether the position of a delta marker is provided as an abso-
lute value or relative to a reference marker.

Note that when the position of a delta marker is queried, the result is always an abso-
lute value (see CALCulate<n>:DELTamarker<m>:X on page 211)!

Suffix:
<n> Window



<m>

Parameters:
<Mode>

Example:

Analyzing Results

irrelevant

ABSolute
Delta marker position in absolute terms.

RELative
Delta marker position in relation to a reference marker.

*RST: RELative

CALC:DELT:MODE ABS
Absolute delta marker position.

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>

<m>

Parameters:
<Reference>

Example:

Manual operation:

Window

Marker

1to 16
Selects markers 1 to 16 as the reference.

FIXed
Selects the fixed reference as the reference.

CALC:DELT3:MREF 2

Specifies that the values of delta marker 3 are relative to marker
2.

See "Reference Marker" on page 84

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>

<m>

Parameters:
<State>

Window

Marker

ON|OFF |01

OFF | 0

Switches the function off
ON |1

Switches the function on



Analyzing Results

Example: CALC:DELT2 ON
Turns on delta marker 2.

Manual operation: See "Marker State" on page 83
See "Marker Type" on page 84
See "Select Marker" on page 88

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.
The position is relative to the reference marker.
To select an absolute position you have to change the delta
marker mode with CAL.Culate<n>:DELTamarker<m>:MODE
on page 209.
A query returns the absolute position of the delta marker.
Range: The value range and unit depend on the measure-

ment and scale of the x-axis.

Default unit: HZ

Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

Manual operation: See "Marker Position X-value" on page 84
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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>

<m>

Return values:
<Position>

Example:

Usage:

Window

Marker

Position of the delta marker in relation to the reference marker.

CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Query only

CALCulate<n>:DELTamarker<m>:Y

Queries the result at the position of the specified delta marker.

Suffix:
<n>

<m>

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

General Marker Settings

The following commands control general marker functionality.

See also "Fixed Reference Marker Settings" on page 229

CALCUlate<n>MARKEr<mM>:X:SSIZE. . uuiiiieiieiiiiieeeeeiiee e e e et e e e e e et e e e e e e e e e e e ena e 212
CALCulate<n>:MARKEr<m>:LINK...........cevtrrrirrrrururiiiieaeieeeeeeeeeeeaeeeeseeeeeeeeeeererssrarannan———. 213
DISPIay[:WINDOWSN>]:MINFO[:STATE].....cceteeeeeeererrrririrniaeeaeieseeeeeeeaeaeseseereeeesesssrsrasnnnnnnns 213
DISPIay[:WINDOWSNZ]:IMTABIE. ....uueieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeabaeaasssae s e s e s eeeaaaasasaseseenenes 214

CALCulate<n>:MARKer<m>:X:SSIZe <StepSize>

This command selects the marker step size mode for all markers in all windows.

The step size defines the distance the marker moves when you move it with the rotary

knob.

It therefore takes effect in manual operation only.

Suffix:
<n>

irrelevant



<m>

Parameters:
<StepSize>

Example:

Manual operation:

Analyzing Results

irrelevant

STANdard
the marker moves from one pixel to the next

POINts
the marker moves from one sweep point to the next

*RST: POINts

CALC:MARK:X:SSIZ STAN
Sets the marker step size to one pixel.

See "Marker Stepsize" on page 86

CALCulate<n>:MARKer<m>:LINK <DisplayType>

Links the specified marker in all displays of the specified type.

Suffix:
<n>

<m>

Parameters:
<DisplayType>

Manual operation:

irrelevant

Marker

TIME | SPECtrum | BOTH | NONE

TIME

Links the markers in all time domain diagrams
SPECtrum

Links the markers in all AF Spectrum displays

BOTH
Links the markers both in the time domain diagrams and in the
AF Spectrum displays

NONE
Markers are not linked.
*RST: NONE

See "Link Time Marker" on page 87
See "Link AF Spectrum Marker" on page 87

DISPlay[:WINDow<n>]:MINFo[:STATe] <DisplayMode>

This command turns the marker information in all diagrams on and off.

Suffix:
<n>

Parameters:
<DisplayMode>

irrelevant

ON |1

Displays the marker information in the diagrams.
OFF | 0

Hides the marker information in the diagrams.
*RST: 1
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Example: DISP:MINF OFF
Hides the marker information.

Manual operation: See "Marker Info" on page 86

DISPlay[:WINDow<n>]:MTABIle <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 86

11.8.2.3 Marker Search (Spectrograms)

The following commands automatically define the marker and delta marker position in
the spectrogram.

Using Markers

The following commands control spectrogram markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the markers.

® (CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 224

® CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 225

® (CALCulate<n>:MARKer<m>:MAXimum|:PEAK] on page 225
® (CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 225
® (CAlLCulate<n>:MARKer<m>:MINimum:LEFT on page 225

® CALCulate<n>:MARKer<m>:MINimum:NEXT on page 226

® CALCulate<n>:MARKer<m>:MINimum|[:PEAK] on page 226
® (CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 226
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Remote commands exclusive to spectrogram markers

CALCulate<n>:MARKer<m>:SGRaAM:FRAME.........cccvuuuiiieieiiiiiie e e e e e e e eer s 215
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. .........uuceeeieieieieieeeeeeeeeeieeeeeeeeeeesesessanane. 215
CALCulate<n>:MARKer<m>:SGRaAM:SAREE. .....ccceieeeiieiiiciiiiiieeeeeeeeeeesesseinnrseeeeeeasaeesanns 216
CALCulate<n>:MARKer<m>:SPECrogram:SAREA. ..........uuuuuuuuiiiiiiaieieseeeaaaaeaeereeeeeeeenenenns 216
CALCulate<n>:MARKer<m>:SGRam:XY:MAXIimUM[:PEAK].....cciitiirtriieeeeeeinee e eeeeeieeeeees 216
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]...........cceurrrrrimmmmmmemrnnnnnnns 216
CALCulate<n>:MARKer<m>:SGRam:XY:MINimUM[:PEAK].......ccerrmimmmmimimncaaaaaae e e eeeeeen 216
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]......cccceeerererrerreeereieiiereeens 216
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVE..........cccveeereeeeeeeeeicinninreeeeeaaeens 216
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVE.............ccevvvrrrrvrrrrnrnnnnnnnnns 216
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimMUM:BELOW.........uuuuieiiieieieeeieeeeeeeeeeeeeeeeeneenns 217
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELOW.............ccerrrrrrrrrrrmnnnnnnnnnnns 217
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUMINEXT ......ccuciiirriiiiiiiereeeeinieseeeeeeinneeees 217
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT...........coorrrrimmmimremrnininnnn. 217
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUmM[:PEAK]...........ceeeeiiiiirerreeeererernn, 217
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]......cceeeeieieriereeeeeeeeeiereeeennns 217
CALCulate<n>:MARKer<m>:SGRam:Y:MINIimMUM:ABOVE..........ceuvrrrmrmrmmmniiiiiieieieeeeaaaaaanens 217
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE.......cccceeeeeeerereeeeieeeeeeeeeennnns 217
CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:BELOW...........ceiiriimmiiiieieeeriecee e ee e 218
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELOW. ...........ccceeerererriiiiiiiiiiinnnne. 218
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUMINEXT........cceiiiiiimiiiiieieereeiieieeeeeeine s 218
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT.....cccceeiererrerireeeeieieereeeeeeennnns 218
CALCulate<n>:MARKer<m>:SGRam:Y:MINiMUM[:PEAK].......c.ceeeerrrriireiieeeeeerereerirennn 218
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]........ccerrrrrrrrmrmrrrriiiaiaeeeenn 218

CALCulate<n>:MARKer<m>:SGRam:FRAMe <Frame>
CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe <Frame> | <Time>

This command positions a marker on a particular frame.

Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.
Default unit: S

<Time> Selects a frame via its time stamp. Valid if the time stamp is on.
The number is the (negative) distance to frame 0 in seconds.
The range depends on the history depth.

Example: CALC:MARK:SGR:FRAM -20

Sets the marker on the 20th frame before the present.
CALC:MARK2:SGR:FRAM -2s

Sets second marker on the frame 2 seconds ago.
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CALCulate<n>:MARKer<m>:SGRam:SARea <SearchArea>
CALCulate<n>:MARKer<m>:SPECtrogram:SARea <SearchArea>

This command defines the marker search area for all spectrogram markers in the
channel setup.

Suffix:

<n> irrelevant
<m> irrelevant
Parameters:

<SearchArea> VISible

Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.g. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 91

CALCulate<n>:MARKer<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]

This command moves a marker to the highest level of the spectrogram.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]

This command moves a marker to the minimum level of the spectrogram.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker
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Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELow

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT

This command moves a marker vertically to the next lower peak level for the current

frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

Suffix:

<n> Window

<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]

This command moves a marker vertically to the highest level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVe

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.
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The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELow

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes all frames. It does not change the horizontal position of the

marker.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]

This command moves a marker vertically to the minimum level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level for all
frequencies and moves the marker vertically to the minimum level.

Suffix:
<n> Window
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<m> Marker

Using Delta Markers

The following commands control spectrogram delta markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the delta markers.

® CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 226

® CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 227

® (CALCulate<n>:DELTamarker<m>:MAXimum][:PEAK] on page 227
® C(CAlLCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 227
® CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 227

® CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 228

® (CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 228
® (CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 228

Remote commands exclusive to spectrogram markers

CALCulate<n>:DELTamarker<m>:SGRamM:FRAME.......cccccettrrrieiieiiitiiieeeeeeieiien e e e e eaees 220
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME. ........ccceeteiiiiiiiiaiaieieieieeeeeeeieainenee 220
CALCulate<n>:DELTamarker<m>:SGRaM:SAREA..........cceererrrrrrieieeeeeriieeeeeeeeiee e e eeeennanns 220
CALCulate<n>:DELTamarker<m>:SPECtrogram:SAREa. ......ccceeierereeeeeeeeeeeieeeeeeeeeresrernnnnnnns 220
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimUM[:PEAK].....ccccceeeerererereeeeeiereeeeennnns 221
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]........ceeurrrrrmrmnmnniannn. 221
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINiMUM[:PEAK]....cccceerrrrreeierirrrrrieeeeeeennnn, 221
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]............cceerrrrrrrrrrrrnnn. 221
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVE.......ccccccetrrrrrrrniereeerenrnnnnn 221
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVE...........ccceerreeerrrrmrnnnnns 221
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM:BELOW........cccceeeieieieeeeeeeeeeeeieieeeenes 221
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELOW...............ceevvrrvrvvrrrnnn. 221
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXiMUM:NEXT........ceeeeiiiinieieieieeeeaeeneeeeeeens 222
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT...........ccevrrrrrrrrrrnrnnnnnnns 222
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK].........ccccerriiiriimmmmmmmniininnnnnnns 222
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]......cccceeeeerirriraaaaaaaeeees 222
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimumM:ABOVE..........ueeeeeeeieiereeeeeeeeeeenenens 222
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVE............c.cccevvvvrvrrrrennnn. 222
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUM:BELOW...........cccovervccinrirerreeeeeenennn. 222
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW..............cceeeeeerereernnnns 222
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIimMUM:NEXT..........cccevruieerrerriereiieereennnnnn. 223
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT...........ccceerrmmmmmimimunnnnnnns 223
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK]...........cceerrrirrrrrrmmereeneninnnnnnns 223
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINIMUum[:PEAK].........cvururrrriieeeeeeerennn. 223
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CALCulate<n>:DELTamarker<m>:SGRam:FRAMe <Frame>
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe <Frame>

This command positions a delta marker on a particular frame. The frame is relative to
the position of marker 1.

The command is available for the spectrogram.

Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame either by its frame number or time stamp.
The frame number is available if the time stamp is off. The range
depends on the history depth.
The time stamp is available if the time stamp is on. The number
is the distance to frame 0 in seconds. The range depends on the
history depth.
Default unit: S

Example: CALC:DELT4:SGR:FRAM -20

Sets fourth deltamarker 20 frames below marker 1.
CALC:DELT4:SGR:FRAM 2 s

Sets fourth deltamarker 2 seconds above the position of marker
1.

CALCulate<n>:DELTamarker<m>:SGRam:SARea <SearchArea>
CALCulate<n>:DELTamarker<m>:SPECtrogram:SARea <SearchArea>

This command defines the marker search area for all spectrogram markers in the
channel setup.

Suffix:

<n> irrelevant
<m> irrelevant
Parameters:

<SearchArea> VISible

Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.g. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 91
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CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]

This command moves a marker to the highest level of the spectrogram over all fre-

quencies.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]

This command moves a delta marker to the minimum level of the spectrogram over all

frequencies.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

This command moves a marker vertically to the next higher level for the current fre-
quency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

This command moves a marker vertically to the next higher level for the current fre-
quency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90
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CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT

This command moves a delta marker vertically to the next higher level for the current
frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]

This command moves a delta marker vertically to the highest level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

|
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]

This command moves a delta marker vertically to the minimum level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level in the
whole spectrogram and moves the marker vertically to the minimum level.

Suffix:
<n> Window
<m> Marker

Marker Search Settings

The following commands define criteria for searches.

CALCulate<n>:MARKEr<m>:PEXCUISION........cuuueeiieeiirriiieeeeeeesrseeesesreeeeerssressessannns 223

CALCulate<n>:MARKer<m>:PEXCursion <Excursion>
This command defines the peak excursion (for all markers in all windows).

The peak excursion sets the requirements for a peak to be detected during a peak
search.

The unit depends on the measurement.
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Application/Result display Unit
Spectrum dB
ADEMOD, RF dB
ADEMOD, AM PCT
ADEMOD, FM kHz
ADEMOD, PM RAD
Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<Excursion> The excursion is the distance to a trace maximum that must be

attained before a new maximum is recognized, or the distance to
a trace minimum that must be attained before a new minimum is
recognized

*RST: 5 PCT in AM displays, 50 kHz in FM displays, (0.5
RAD in PM displays)

Example: CALC:MARK:PEXC 10dB
Defines peak excursion as 10 dB.

Manual operation: See "Peak Excursion" on page 88

Positioning the Marker

This chapter contains remote commands necessary to position the marker on a trace.

e Positioning NOrmal Markers ..........ccccccuiiiiiiiieie et e e e e e e e e 224
e Positioning Delta Markers...........uuuieiiiieeiiiiieccciieie e e e e ssneees 226
Positioning Normal Markers

The following commands position markers on the trace.

CALCulate<n>:MARKer<m=>:MAXIMUM:LEF T......coiviiiiiieeiieriiee ettt e eeeaie e e e e e eeaae e e eens 224
CALCulate<n>:MARKer<m>:MAXIMUMINEXT........oiiiiiie e 225
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK].....ccctteeeieaieeeeeeee e 225
CALCulate<n>:MARKer<m>:MAXIMUM:RIGH.........c.couiiiiiieieie e 225
CALCulate<n>:MARKer<m>:MINIMUM:LEFT......cccooeiiiiiiiiiieeeeeeeeeererre e e 225
CALCulate<n>:MARKer<m>:MINIMUMINEXT..........ccottrrrrrrrrrernrniiieieieseeeeeeeeeseesesereeeeesenns 226
CALCulate<n>:MARKer<m=>:MINIiMUM[:PEAK]........ccieriiiiriieeeeieetieieeeeeeteeeeeeeeeereeeeeeeeenn 226
CALCulate<n>:MARKer<m>:MINIMUmM:RIGHt...........ccoiiiiiiiiiii e, 226

CALCulate<n>:MARKer<m>:MAXimum:LEFT
This command moves a marker to the next lower peak.

The search includes only measurement values to the left of the current marker posi-
tion.
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 89

CALCulate<n>:MARKer<m>:MAXimum:NEXT

This command moves a marker to the next lower peak.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 89

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 89

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command moves a marker to the next lower peak.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 89

CALCulate<n>:MARKer<m>:MINimum:LEFT
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 89
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CALCulate<n>:MARKer<m>:MINimum:NEXT

This command moves a marker to the next minimum value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 89

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 89

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 89

Positioning Delta Markers

The following commands position delta markers on the trace.

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......cccoiiimiiiiieeeeieeice e 226
CALCulate<n>:DELTamarker<m>:MAXIMUM:INEXT ......ccccciitruiieeieeieerieeeeeeeerieeeeeeeeranaeeees 227
CALCulate<n>:DELTamarker<m>:MAXimMUM[:PEAK]........ccctiiiiiiiiiiiiieieiieeeiiee e 227
CALCulate<n>:DELTamarker<m>:MAXimUM:RIGHTL.............cccoovuiriiiiiieee e 227
CALCulate<n>:DELTamarker<m>:MINiMUM:LEFT..........coottiiiriiriiiiiiiiiieeee e eeeeeeeeeeeeeeeeeees 227
CALCulate<n>:DELTamarker<m>:MINIiMUMINEXT.........cccevrrrrrrrmrmrniiiinieieeeeeeeeeaeeaeessereeeens 228
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK]........couureeiiieiiiiieeee e e eevieeeeeeeens 228
CALCulate<n>:DELTamarker<m>:MINiMum:RIGHt............ccceiiiiiiiiiiiiiec e 228

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command moves a delta marker to the next higher value.

The search includes only measurement values to the left of the current marker posi-
tion.
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 89

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

This command moves a marker to the next higher value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 89

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 89

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next higher value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 89

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
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<m> Marker

Manual operation: See "Search Next Minimum" on page 89

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

This command moves a marker to the next higher minimum value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 89

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 89

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 89

11.8.2.6 Configuring Special Marker Functions

The following commands are required to configure the special marker functions that
are available in the R&S FPL1 Analog Modulation Analysis application.

e Fixed Reference Marker Settings........ccccccvviiiiiiiieeee e 229
®  MaArker PEaK LiStS......coeviiiiiiiiiiiicciie ettt a e e e e e e e e e 231
O N AB DOWN MAIKEF ... ..o eiiiiee ettt e e e e e et e e e e e rab e e e e eernaanns 235
o Phase Noise Measurement Marker............couuuiiieiiiiiiiieeeeeeeiee e 238
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Fixed Reference Marker Settings

The following commands configure a fixed reference marker.

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]..............c...... 229
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X.........ccceeeiiinieiiiiiiiiiiiieeeie, 229
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:Y......ccccovuiiiiiieiiiieeeiieeeeeee, 229
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPQint:Y:OFFSet........cccceeeevveeerernnennn. 230
CALCulate<n>:DELTamarker<m>:FUNCtioN:FIXed[:STATE]....cevrrrrruruiiiiaieieieeeeeeeeeeeeeeeeeeens 230

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]

This command moves the fixed reference marker to the peak power.

Suffix:

<n> Window

<m> Marker

Example: CALC:DELT:FUNC:FIX:RPO:MAX

Sets the reference point level for delta markers to the peak of
the selected trace.

Manual operation: See "Defining a Fixed Reference" on page 86

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X <RefPoint>

This command defines the horizontal position of the fixed delta marker reference point.
The coordinates of the reference may be anywhere in the diagram.

Suffix:

<n> Window

<m> Marker

Parameters:

<RefPoint> Numeric value that defines the horizontal position of the refer-
ence.
For frequency domain measurements, it is a frequency in Hz.
For time domain measurements, it is a point in time in s.
*RST: Fixed Reference: OFF
Default unit: HZ

Example: CALC:DELT:FUNC:FIX:RPO:X 128 MHz

Sets the frequency reference to 128 MHz.

Manual operation: See "Defining a Fixed Reference" on page 86

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y <RefPointLevel>

This command defines the vertical position of the fixed delta marker reference point.
The coordinates of the reference may be anywhere in the diagram.

Suffix:
<n> Window
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<m> Marker

Parameters:

<RefPoint> Numeric value that defines the vertical position of the reference.
The unit and value range is variable.
*RST: Fixed Reference: OFF

Default unit: DBM

Example: CALC:DELT:FUNC:FIX:RPO:Y -10dBm
Sets the reference point level for delta markers to -10 dBm.

Manual operation: See "Defining a Fixed Reference" on page 86

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y:OFFSet <Offset>

This command defines a level offset for the fixed delta marker reference point.

Suffix:

<n> Window

<m> Marker
Parameters:

<Offset> Numeric value

*RST: 0
Default unit: dB

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] <State>

This command activates or deactivates a marker that defines a fixed reference point
for relative marker analysis.

If necessary, the command activates a marker and positions it on the peak power.

Subsequently, you can change the coordinates of the fixed reference independent of
the marker. The fixed reference is independent of the trace and is applied to all active
delta markers.

Suffix:

<n> Window

<m> Marker

Parameters:

<State> ON|OFF |0 |1
OFF | 0
Switches the function off
ON |1

Switches the function on
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Example: CALC:DELT:FUNC:FIX ON
Switches on the measurement with fixed reference value for all
delta markers.
CALC:DELT:FUNC:FIX:RPO:X 128 MHZ

Sets the frequency reference to 128 MHz.
CALC:DELT:FUNC:FIX:RPO:Y 30 DBM

Sets the reference level to +30 dBm.

Manual operation: See "Defining a Fixed Reference" on page 86
Marker Peak Lists

Useful commands for peak lists described elsewhere

® (CALCulate<n>:MARKer<m>:PEXCursion on page 223
® MMEMory:STORe<n>:PEAK on page 234
® Chapter 11.8.2.4, "Marker Search Settings", on page 223

Remote commands exclusive to peak lists

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABeI[:STATE]..........ccvrrrrrreernes 231
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNL?............cceeerrirriirrrrereriiririeee e, 232
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate].............ceevrrrrermrrrrnnisieieeeerenenns 232
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:LIST:SIZE........cccceeeeeerieerieeeeeeerneeeeeeeeenannn 232
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT.......cccccuiiiiiiieiiiiieeeec e, 233
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:STATE.......ceeiuuieeeee e 233
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:X?......coomiieieei e 234
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:Y?.......ccceeviiieieeeeeeereriteieeeeee e e e e e e e e eeaaens 234
MMEMOIY:STORESNZILIST .. iiiiiiieeeeeeeeeeeeeeeeeere e eeee s e e e eeeeeeaaaaeeesesereeeeesssassssesannnnn 234
MMEMOrY:STORESNZIPEAK . ...cciiiiiiee i e iieccitiee et et e e e e e e s et reeeeeeaeeeseessnbabraeeeeeaaaaeesaans 234

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe]
<State>

This command turns labels for peaks found during a peak search on and off.

The labels correspond to the marker number in the marker peak list.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
*RST: 1
Example: CALC:MARK:FUNC:FPE:ANN:LAB:STAT OFF

Removes the peak labels from the diagram

Manual operation: See "Display Marker Numbers" on page 100
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CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNt?

This command queries the number of peaks that have been found during a peak
search.

The actual number of peaks that have been found may differ from the number of peaks
you have set to be found because of the peak excursion.

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<NumberOfPeaks>

Example: CALC:MARK:FUNC:FPE:COUN?
Queries the number of peaks.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate] <Peaks>

This command initiates a peak search.

Suffix:

<n> Window

<m> Marker

Parameters:

<Peaks> This parameter defines the number of peaks to find during the

search.

Note that the actual number of peaks found during the search
also depends on the peak excursion you have set with
CALCulate<n>:MARKer<m>:PEXCursion.

Range: 1 to 200

Example: CALC:MARK:PEXC 5
Defines a peak excursion of 5 dB, i.e. peaks must be at least 5
dB apart to be detected as a peak.
CALC:MARK:FUNC:FPE 10

Initiates a search for 10 peaks on the current trace.

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE <MaxNoPeaks>

This command defines the maximum number of peaks that the R&S FPL1000 looks for
during a peak search.

Suffix:
<n> Window
<m> Marker
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Parameters:

<MaxNoPeaks> Maximum number of peaks to be determined.
Range: 1 to 200
*RST: 50

Example: CALC:MARK:FUNC:FPE:LIST:SIZE 10

The marker peak list will contain a maximum of 10 peaks.

Manual operation: See "Maximum Number of Peaks" on page 100

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT <SortMode>

This command selects the order in which the results of a peak search are returned.

Suffix:

<n> Window

<m> Marker

Parameters:

<SortMode> X
Sorts the peaks according to increasing position on the x-axis.
Y
Sorts the peaks according to decreasing position on the y-axis.
*RST: X

Example: CALC:MARK:FUNC:FPE:SORT Y

Sets the sort mode to decreasing y values

Manual operation: See "Sort Mode" on page 100

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe <State>

This command turns a peak search on and off.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK:FUNC:FPE:STAT ON

Activates marker peak search

Manual operation: See "Peak List State" on page 99
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CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X?
This command queries the position of the peaks on the x-axis.

The order depends on the sort order that has been set with CALCulate<n>:
MARKer<m>:FUNCtion:FPEaks:SORT

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<PeakPosition> Position of the peaks on the x-axis. The unit depends on the
measurement.
Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y?
This command queries the position of the peaks on the y-axis.

The order depends on the sort order that has been set with CATL.Culate<n>:
MARKer<m>:FUNCtion:FPEaks:SORT

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<PeakPosition> Position of the peaks on the y-axis. The unit depends on the
measurement.
Usage: Query only

MMEMory:STORe<n>:LIST <FileName>
This command exports the SEM and spurious emission list evaluation to a file.

The file format is *.dat.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:LIST 'test'

Stores the current list evaluation results in the test . dat file.

MMEMory:STORe<n>:PEAK <FileName>
This command exports the marker peak list to a file.

Suffix:
<n> Window
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Parameters:
<FileName> String containing the path,name and extension of the target file.
Example: MMEM: STOR: PEAK 'test.dat'

Saves the current marker peak list in the file test.dat.

Manual operation: See "Export Peak List" on page 100

n dB Down Marker

The following commands control the n dB down markers.

CALCulate<n>:MARKer<m>:FUNCtON:INDBDOWN..........couiiiiiieieiiie et 235
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:FREQUENCY?.........cceveerrrmmerennnnnnnnnnnnnnnns 235
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:QFACIOI?........cueeereiererieeeeeieeirneeeeeerenns 236
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:RESUIt?.........ouvuuuueiiieieieieereeeeeeeeeeereeenns 236
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:STATE.......ccuueeereereeriiieeeererriieeeeeeeernnnnns 237
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:TIME?......cc..ceeieiiiiiiieieeeeeerieeeeeeeeerannnn 237

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown <Distance>

This command defines the distance of the n dB down markers to the reference marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<Distance> Distance of the temporary markers to the reference marker in
dB.
For a positive offset, the markers T1 and T2 are placed below
the active reference point.
For a negative offset (for example for notch filter measure-
ments), the markers T1 and T2 are placed above the active ref-
erence point.
*RST: 6dB
Default unit: DB

Example: CALC:MARK:FUNC:NDBD 3dB

Sets the distance to the reference marker to 3 dB.

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:FREQuency?

This command queries the position of the n dB down markers on the x-axis when mea-
suring in the frequency domain.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 176.

Suffix:
<n> irrelevant
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<m> irrelevant

Return values:

<Frequency> <frequency 1>
absolute frequency of the n dB marker to the left of the reference
marker in Hz
<frequency 2>
absolute frequency of the n dB marker to the right of the refer-
ence marker in Hz.

Example: INIT:CONT OFF
Switches to single sweep mode.
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK:FUNC:NDBD:FREQ?

This command would return, for example, 100000000,
200000000, meaning that the first marker position is at 100
MHz, the second marker position is at 200 MHz

Usage: Query only

Manual operation: See "n dB down Value" on page 95

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:QFACtor?

This command queries the Q factor of n dB down measurements.

Suffix:
<n> irrelevant
<m> irrelevant

Return values:
<QFactor>

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:RESult?
This command queries the distance of the n dB down markers from each other.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 176.

Suffix:
<n> irrelevant
<m> irrelevant
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Return values:

<Distance> The result depends on the span.
In case of frequency domain measurements, the command
returns the bandwidth between the two n dB down markers in
Hz.
In case of time domain measurements, the command returns the
pulse width between the two n dB down markers in seconds.

Example: INIT:CONT OFF
Switches to single sweep mode.
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK:FUNC:NDBD:RES?

Outputs the measured value.
Usage: Query only

Manual operation: See "n dB down Marker State" on page 95

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:STATe <State>

This command turns the n dB Down marker function on and off.

Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<State> ON|OFF |0 |1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK:FUNC:NDBD:STAT ON

Turns the n dB Down marker on.

Manual operation: See "n dB down Marker State" on page 95

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:TIME?

This command queries the position of the n dB down markers on the x-axis when mea-
suring in the time domain.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 176.

Suffix:
<n> irrelevant
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<m> irrelevant

Return values:
<TimeX1> absolute position in time of the n dB marker to the left of the ref-
erence marker in seconds

<TimeX2> absolute position in time of the n dB marker to the right of the
reference marker in seconds

Example: INIT:CONT OFF
Switches to single sweep mode
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK:FUNC:NDBD:TIME?

Outputs the time values of the temporary markers.
Usage: Query only

Manual operation: See "n dB down Value" on page 95

Phase Noise Measurement Marker

The following commands control the phase noise measurement marker function.

CALCulate<n>:MARKer<m>:FUNCHON:PNOISE:AOFF........ccveiiiiiiiiiieeeee e e e e e e 238
CALCulate<n>:MARKer<m>:FUNCtion:PNOISE[:STATE]....uuueeeeereeriieieeeereriieeeeeeeerieieeeeeennns 238
CALCulate<n>:MARKer<m>:FUNCtion:PNOISE:RESUI?......cccviieiiiiiiieceiieeeee e, 239

CALCulate<n>:MARKer<m>:FUNCtion:PNOQOise:AOFF

Removes all phase noise markers in the specified window.

Suffix:

<n> Window

<m> irrelevant

Example: CALC:MARK:FUNC: PNO:AOFF

CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] <State>

This command turns the phase noise measurement at the marker position on and off.

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:MARK2:FUNC:PNO ON
Switches on the phase-noise measurement for the marker 2.

Manual operation: See "Phase Noise Measurement State" on page 97
See "Switching All Phase Noise Measurements Off" on page 97

CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult?
This command queries the result of a phase noise measurement.

If necessary, the command activates the measurement first.

Suffix:
<n> Window
<m> Marker

Return values:
<PhaseNoise> numeric value

The difference between the measured carrier power and the
noise power at the position of the specified (normal) marker.

Example: CALC:MARK2:FUNC:PNO:RES?
Outputs the result of phase-noise measurement of the marker 2.

Usage: Query only

Manual operation: See "Phase Noise Measurement State" on page 97

11.8.3 Marker Search (Spectrograms)

The following commands automatically define the marker and delta marker position in
the spectrogram.

11.8.3.1 Using Markers
The following commands control spectrogram markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the markers.

® CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 224

® (CAlLCulate<n>:MARKer<m>:MAXimum:NEXT on page 225

® (CALCulate<n>:MARKer<m>:MAXimum|:PEAK] on page 225
® CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 225
® C(CAlLCulate<n>:MARKer<m>:MINimum:LEEFT on page 225

® (CALCulate<n>:MARKer<m>:MINimum:NEXT on page 226

® CALCulate<n>:MARKer<m>:MINimum|[:PEAK] on page 226

® (CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 226
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Remote commands exclusive to spectrogram markers

CALCulate<n>:MARKer<m>:SGRaAM:FRAME.........cccvuuuiiieieiiiiiie e e e e e e e eer s 240
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. .........uuceeeieieieieieeeeeeeeeeieeeeeeeeeeesesessanane. 240
CALCulate<n>:MARKer<m>:SGRaAM:SAREE. .....ccceieeeiieiiiciiiiiieeeeeeeeeeesesseinnrseeeeeeasaeesanns 241
CALCulate<n>:MARKer<m>:SPECrogram:SAREA. ..........uuuuuuuuiiiiiiaieieseeeaaaaeaeereeeeeeeenenenns 241
CALCulate<n>:MARKer<m>:SGRam:XY:MAXIiMUM[:PEAK].....ccieeiirereieeeeeeeneeeeeeeeeriee e 241
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]...........cceurrrrrimmmmmmemrnnnnnnns 241
CALCulate<n>:MARKer<m>:SGRam:XY:MINimUM[:PEAK].......ccerrmimmmmimimncaaaaaae e e eeeeeen 241
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]......cccceeerererrerreeereieiiereeens 241
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVE..........cccveeereeeeeeeeeicinninreeeeeaaeens 241
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVE.............ccevvvrrrrvrrrrnrnnnnnnnnns 241
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimMUM:BELOW.........uuuuieiiieieieeeieeeeeeeeeeeeeeeeeneenns 242
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELOW.............ccerrrrrrrrrrrmnnnnnnnnnnns 242
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUMINEXT ......ccuciiirriiiiiiiereeeeinieseeeeeeinneeees 242
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT...........coorrrrimmmimremrnininnnn. 242
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUmM[:PEAK]...........ceeeeiiiiirerreeeererernn, 242
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]......cceeeeieieriereeeeeeeeeiereeeennns 242
CALCulate<n>:MARKer<m>:SGRam:Y:MINIimMUM:ABOVE..........ceuvrrrmrmrmmmniiiiiieieieeeeaaaaaanens 242
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE.......cccceeeeeeerereeeeieeeeeeeeeennnns 242
CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:BELOW...........ceiiriimmiiiieieeeriecee e ee e 243
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELOW. ...........ccceeerererriiiiiiiiiiinnnne. 243
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUMINEXT........cceiiiiiimiiiiieieereeiieieeeeeeine s 243
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT.....cccceeiererrerireeeeieieereeeeeeennnns 243
CALCulate<n>:MARKer<m>:SGRam:Y:MINiMUM[:PEAK].......c.ceeeerrrriireiieeeeeerereerirennn 243
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]........ccerrrrrrrrmrmrrrriiiaiaeeeenn 243

CALCulate<n>:MARKer<m>:SGRam:FRAMe <Frame>
CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe <Frame> | <Time>

This command positions a marker on a particular frame.

Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.
Default unit: S

<Time> Selects a frame via its time stamp. Valid if the time stamp is on.
The number is the (negative) distance to frame 0 in seconds.
The range depends on the history depth.

Example: CALC:MARK:SGR:FRAM -20

Sets the marker on the 20th frame before the present.
CALC:MARK2:SGR:FRAM -2s

Sets second marker on the frame 2 seconds ago.
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CALCulate<n>:MARKer<m>:SGRam:SARea <SearchArea>
CALCulate<n>:MARKer<m>:SPECtrogram:SARea <SearchArea>

This command defines the marker search area for all spectrogram markers in the
channel setup.

Suffix:

<n> irrelevant
<m> irrelevant
Parameters:

<SearchArea> VISible

Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.g. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 91

CALCulate<n>:MARKer<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]

This command moves a marker to the highest level of the spectrogram.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]

This command moves a marker to the minimum level of the spectrogram.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker
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Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELow

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT

This command moves a marker vertically to the next lower peak level for the current

frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

Suffix:

<n> Window

<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]

This command moves a marker vertically to the highest level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVe

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.
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The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELow

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes all frames. It does not change the horizontal position of the

marker.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]

This command moves a marker vertically to the minimum level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level for all
frequencies and moves the marker vertically to the minimum level.

Suffix:
<n> Window
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11.8.3.2

<m> Marker

Using Delta Markers
The following commands control spectrogram delta markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the delta markers.

® CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 226

® CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 227

® (CALCulate<n>:DELTamarker<m>:MAXimum][:PEAK] on page 227
® CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 227
® CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 227

® C(CAlLCulate<n>:DELTamarker<m>:MINimum:NEXT on page 228

® (CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 228
® CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 228

Remote commands exclusive to spectrogram markers

CALCulate<n>:DELTamarker<m>:SGRamM:FRAME.......c.coeiiiriiiiiie et
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME.........c.coteeeuiriiiuiiieiiieieriie e
CALCulate<n>:DELTamarker<m>:SGRamM:SAREA........ccuuiiiiiiniiiiiiie e
CALCulate<n>:DELTamarker<m>:SPECtrogram:SAREa. .........ccvuiriimriiiiimiriiieeee e
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimUM[:PEAK]......c..oterrmiiiimmiireiiiieeeenees
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]........cccceeirrrireeiriennnnn
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK].......cccoeiriiiiiiiiiiiiereeeiee,
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK].......cccccvirreriireernnrnnn.
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVE.........c.ceeeeuuirieiniriiiiinieeies
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe..........ccccceiiiiiiiininiennne.
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELOW..........cccieiiiiiiiiiiiiiieiiaennns
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELOW..........ccccceeruuiiiirnnnennn.
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM:NEXT......ccccoiiiriiiiiiiiieiiieeieeeiieennns
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT.......ccc.ccoeveririiririnneennnnnn
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK].......c.ccoeeiiiiiiiieiiiiiieeeceeanes
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK].......cc.coceruirririinreennnnns
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVe..........cccoeuiiiiiiiiiiiiiiiiiieee,
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe...........ccccevrerriiiernnnneens
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELOW..........c.ccccveiiiiiiiiiiiiiiiniene,
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW...........ccccvevreruneennnennns
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:NEXT.......c.ccoiiriiiiiiiiiiiineeeineeeenns
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT........ccccceeeriiriririiiernnnneen.
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK].......ccccoiiiriiiiiiiiiieeceeeeeann
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK].........cccciriermiirirrinrernnn.
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CALCulate<n>:DELTamarker<m>:SGRam:FRAMe <Frame>
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe <Frame>

This command positions a delta marker on a particular frame. The frame is relative to
the position of marker 1.

The command is available for the spectrogram.

Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame either by its frame number or time stamp.
The frame number is available if the time stamp is off. The range
depends on the history depth.
The time stamp is available if the time stamp is on. The number
is the distance to frame 0 in seconds. The range depends on the
history depth.
Default unit: S

Example: CALC:DELT4:SGR:FRAM -20

Sets fourth deltamarker 20 frames below marker 1.
CALC:DELT4:SGR:FRAM 2 s

Sets fourth deltamarker 2 seconds above the position of marker
1.

CALCulate<n>:DELTamarker<m>:SGRam:SARea <SearchArea>
CALCulate<n>:DELTamarker<m>:SPECtrogram:SARea <SearchArea>

This command defines the marker search area for all spectrogram markers in the
channel setup.

Suffix:

<n> irrelevant
<m> irrelevant
Parameters:

<SearchArea> VISible

Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.g. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 91
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CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]

This command moves a marker to the highest level of the spectrogram over all fre-

quencies.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]

This command moves a delta marker to the minimum level of the spectrogram over all

frequencies.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

This command moves a marker vertically to the next higher level for the current fre-
quency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

This command moves a marker vertically to the next higher level for the current fre-
quency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90
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CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT

This command moves a delta marker vertically to the next higher level for the current
frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]

This command moves a delta marker vertically to the highest level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

|
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes all frames. It does not change the horizontal position of the

marker.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 90

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]

This command moves a delta marker vertically to the minimum level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level in the
whole spectrogram and moves the marker vertically to the minimum level.

Suffix:
<n> Window
<m> Marker

11.8.4 Defining Limit Checks

Note that in remote control, upper and lower limit lines are configured using separate
commands. Thus, you must decide in advance which you want to configure. The x-val-
ues for both upper and lower limit lines are defined as a common control line. This con-
trol line is the reference for the y-values for both upper and lower limit lines.

o  Configuring LiMit LINES.......uuiiiiiiiiieie et 249
o  Managing Limit LINES........coeiicciiiiiiiieee ettt ee e e e e s e e e e e e e e e e e e sennnes 257
e Checking the Results of a Limit ChecCK...........cccoeccciiiiiiiiiiec e 260
e Programming Example: Using Limit LINES..........ueiiiiiiiiiiiiiiiieeeeeee e 261
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Configuring Limit Lines

CALCulate<n>:LIMit<Ii>:COMMENL.......c.ueeiieiiiitiiee et e e e e et e e e et e e e e e eere e e e e eeeaananns 249
CALCulate<n>:LIMit<li>:CONTIOI:DATA]L ....ctettueeeeeeeeeeteeeeeeeeetaeeeeeeeetaaeeeeeeeataeeeeseerananns 249
CALCulate<n>:LIMit<li>:CONTIOIDOMAIN. .....ccceuniiiiieeeite et eeeeee e e e e e e e e eeaaaaas 250
CALCulate<n>:LIMit<li>:CONTIOIMODE........ccitiiiiiii et e e e eneens 250
CALCulate<n>:LIMit<li>:CONTIOLOFFSEt.....ciuiieiieieii e et eans 251
CALCulate<n>:LIMit<li>:CONTIOLESHIFL....ccieieieieeei et e e e e e e e e e e e eeeeeeeeeens 251
CALCulate<n>:LIMit<li>:CONTIOLSPACING. ..ccceieieieeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e aeaeaeeas 251
CALCulate<n>:LIMit<li>:LOWEIT:DATA] ..cuueteeeeettiae e e eeeeteeeeeeeeetaaeeeeeeeetaaeeeeeesataeeeeseeranns 251
CALCulate<n>:LIMit<li>:LOWEIrMARGIN........uoiiiiii ettt e e e e e e eaeaeeeans 252
CALCulate<n>:LIMit<li>:LOWEIrMODE........ oot e et e eeeee e e eeenaaas 252
CALCulate<n>:LIMit<li>:LOWEIrOFFSEt.....c.iuiiiieieeeeee e 252
CALCulate<n>:LIMit<li>:LOWEISHIFL......conieie e e e 253
CALCulate<n>:LIMit<li>:LOWEIrSPACING.......cevurtrrrruririiieaaaaieseeeeeeeaeaaaeeseeereeeeeeessrsrsnnann.. 253
CALCuUlate<n>:LIMit<li>:LOWEISTATE......ccceeeerererrrrrrurnrniaaaieseseeeeeeeeaaeeseserereeressersrssranan.. 253
CALCulate<n>:LIMit<li>:LOWErTHRESNOI.......ccieevriiieeeeiiiiiieieeeeeeriee e eeeeeeriee e e e e eeab e eeeees 254
CALCulate<n>:LIMIt<Ii>INAME . ......cuu e e e et e e et e e e e e eeneeeeaans 254
(07 A M O] F=) (=1 g Bt I AV 13 £ B U N | RN 254
CALCulate<n>:LIMit<li>:UPPeErl:DATA]L. ...ttt et e e e e e e e e e eeas 255
CALCulate<n>:LIMit<li>:UPPEr:MARGIN........ccvurrrrurntiiieeieieeeeeeeeeaeeeeeereeeeeeeeerersssrranannn... 255
CALCulate<n>:LIMit<li>:UPPEr:MODE..........cctceiiiiiiiiiiiiee et ee e e eeae e e e e eeas e e e e eeannneeaes 255
CALCulate<n>:LIMit<li>:UPPer:OFFSEt.....cccceviriieieeiieeiii e ettt e e e e e e e b 256
CALCuUlate<n>:LIMIt<Ii>:UPPEI:SHIFt........ciieiiiiiiiie ettt eee et e e e e e e e e enaaans 256
CALCulate<n>:LIMit<li>:UPPEr:SPACING. ....cttttttruuuuunrununaaaaaaaaeaeeaeaaaaaaaaeaeeeeeeeeeensenennnnanas 256
CALCUIate<N>  LIMit< > U P P e S T AT . ettt e e e e e e aeenaans 257
CALCulate<n>:LIMit<li>:UPPer:-THRESOId..........ciiueeiiei et 257

CALCulate<n>:LIMit<li>:COMMent <Comment>

This command defines a comment for a limit line.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Comment> String containing the description of the limit line.

CALCulate<n>:LIMit<li>:CONTrol[:DATA] <LimitLinePoints>

This command defines the horizontal definition points of a limit line.

Suffix:
<n> irrelevant
<li> Limit line
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Parameters:

<LimitLinePoints> Variable number of x-axis values.
Note that the number of horizontal values has to be the same as
the number of vertical values set with CALCulate<n>:
LIMit<li>:LOWer[:DATA] or CALCulate<n>:LIMit<li>:
UPPer [:DATA]. If not, the R&S FPL1000 either adds missing
values or ignores surplus values.
The unit is Hz or s.
*RST: -
Default unit: HZ

CALCulate<n>:LIMit<li>:CONTrol:DOMain <SpanSetting>

This command selects the domain of the limit line.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<SpanSetting> FREQuency | TIME
FREQuency
For limit lines that apply to a range of frequencies.
TIME
For limit lines that apply to a period of time.
*RST: FREQuency

Example: CALC:LIM:CONT:DOM FREQ

Select a limit line in the frequency domain.

CALCulate<n>:LIMit<li>:CONTrol:MODE <Mode>

This command selects the horizontal limit line scaling.

Suffix:

<n> irrelevant

<|i> Limit line

Parameters:

<Mode> ABSolute
Limit line is defined by absolute physical values (Hz or s).
RELative

Limit line is defined by relative values related to the center fre-
quency (frequency domain) or the left diagram border (time
domain).

*RST: ABSolute
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CALCulate<n>:LIMit<li>:CONTrol:OFFSet <Offset>
This command defines an offset for a complete limit line.

Compared to shifting the limit line, an offset does not actually change the limit line defi-

nition points.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Offset> Numeric value.
The unit depends on the scale of the x-axis.
*RST: 0

Default unit: HZ

CALCulate<n>:LIMit<li>:CONTrol:SHIFt <Distance>
This command moves a complete limit line horizontally.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Distance> Numeric value.

The unit depends on the scale of the x-axis.
Default unit: HZ

CALCulate<n>:LIMit<li>:CONTrol:SPACing <InterpolMode>

This command selects linear or logarithmic interpolation for the calculation of limit lines
from one horizontal point to the next.

Suffix:
<n> Window
<li> Limit line
Parameters:
<InterpolMode> LINear | LOGarithmic
*RST: LIN
Example: CALC:LIM:CONT:SPAC LIN

CALCulate<n>:LIMit<li>:LOWer[:DATA] <LimitLinePoints>

This command defines the vertical definition points of a lower limit line.
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Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<li>:CONTrol[:DATA]. If not, the R&S FPL1000 either
adds missing values or ignores surplus values.
The unit depends on CALCulate<n>:LIMit<li>:UNIT
on page 254.

*RST: Limit line state is OFF
Default unit: DBM

CALCulate<n>:LIMit<li>:LOWer:MARGin <Margin>

This command defines an area around a lower limit line where limit check violations
are still tolerated.

Suffix:

<n> irrelevant

<|i> Limit line
Parameters:

<Margin> numeric value

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:LOWer:MODE <Mode>

This command selects the vertical limit line scaling.

Suffix:

<n> Window
<li> Limit line
Parameters:

<Mode> ABSolute

Limit line is defined by absolute physical values.
The unit is variable.

RELative

Limit line is defined by relative values related to the reference
level (dB).

*RST: ABSolute

CALCulate<n>:LIMit<li>:LOWer:OFFSet <Offset>

This command defines an offset for a complete lower limit line.
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Compared to shifting the limit line, an offset does not actually change the limit line defi-

nition points.

Suffix:

<n> Window

<li> Limit line
Parameters:

<Offset> Numeric value.

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:LOWer:SHIFt <Distance>
This command moves a complete lower limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> Window

<li> Limit line

Parameters:

<Distance> Defines the distance that the limit line moves.
The unit depends on CALCulate<n>:LIMit<1i>:UNIT
on page 254.

Default unit: DB

CALCulate<n>:LIMit<li>:LOWer:SPACing <InterpolType>

This command selects linear or logarithmic interpolation for the calculation of a lower
limit line from one horizontal point to the next.

Suffix:

<n> Window

<li> Limit line
Parameters:

<InterpolType> LINear | LOGarithmic

*RST: LIN

CALCulate<n>:LIMit<li>:LOWer:STATe <State>
This command turns a lower limit line on and off.

Before you can use the command, you have to select a limit line with CALCulate<n>:
LIMit<li>:NAME on page 254.

Suffix:
<n> irrelevant
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<li> Limit line

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

CALCulate<n>:LIMit<li>:LOWer:THReshold <Threshold>
This command defines a threshold for relative limit lines.

The R&S FPL1000 uses the threshold for the limit check, if the limit line violates the

threshold.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Threshold> Numeric value.
The unit depends on CALCulate<n>:LIMit<1i>:UNIT
on page 254.
*RST: -200 dBm

Default unit: DBM

CALCulate<n>:LIMit<li>:NAME <Name>

This command selects a limit line that already exists or defines a name for a new limit

line.

Suffix:

<n> Window

<li> Limit line

Parameters:

<Name> String containing the limit line name.

*RST: REM1 to REMS for lines 1 to 8

CALCulate<n>:LIMit<li>:UNIT <Unit>

This command defines the unit of a limit line.

Suffix:
<n> irrelevant
<li> Limit line
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Parameters:

<Unit> If you select dB as the limit line unit, the command automatically
turns the limit line into a relative limit line.
*RST: DBM

CALCulate<n>:LIMit<li>:UPPer[:DATA] <LimitLinePoints>

This command defines the vertical definition points of an upper limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CAT.Culate<n>:
LIMit<li>:CONTrol[:DATA]. If not, the R&S FPL1000 either
adds missing values or ignores surplus values.
The unit depends on CALCulate<n>:LIMit<l1i>:UNIT
on page 254.
*RST: Limit line state is OFF
Default unit: DBM

CALCulate<n>:LIMit<li>:UPPer:MARGin <Margin>

This command defines an area around an upper limit line where limit check violations
are still tolerated.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Margin> numeric value

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:UPPer:-MODE <Mode>

This command selects the vertical limit line scaling.

Suffix:

<n> Window
<li> Limit line
Parameters:

<Mode> ABSolute

Limit line is defined by absolute physical values.
The unit is variable.
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RELative

Limit line is defined by relative values related to the reference
level (dB).

*RST: ABSolute

CALCulate<n>:LIMit<li>:UPPer:OFFSet <Offset>
This command defines an offset for a complete upper limit line.

Compared to shifting the limit line, an offset does not actually change the limit line defi-

nition points.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Offset> Numeric value.

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:UPPer:SHIFt <Distance>
This command moves a complete upper limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Distance> Defines the distance that the limit line moves.
The unit depends on CALCulate<n>:LIMit<l1i>:UNIT
on page 254.

CALCulate<n>:LIMit<li>:UPPer:SPACing <InterpolType>

This command selects linear or logarithmic interpolation for the calculation of an upper
limit line from one horizontal point to the next.

Suffix:

<n> Window

<li> Limit line
Parameters:

<InterpolType> LINear | LOGarithmic

*RST: LIN



11.8.4.2

Analyzing Results

CALCulate<n>:LIMit<li>:UPPer:STATe <State>
This command turns an upper limit line on and off.

Before you can use the command, you have to select a limit line with CALCulate<n>:
LIMit<1i>:NAME on page 254.

Suffix:

<n> irrelevant

<|i> Limit line

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

CALCulate<n>:LIMit<li>:UPPer:THReshold <Limit>
This command defines an absolute limit for limit lines with a relative scale.

The R&S FPL1000 uses the threshold for the limit check, if the limit line violates the
threshold.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Limit> Numeric value.
The unit depends on CALCulate<n>:LIMit<li>:UNIT
on page 254.
*RST: -200

Default unit: dBm

Managing Limit Lines

Useful commands for managing limit lines described in the R&S FPL1000 User Man-
ual:

e MMEM:SEL[:ITEM]:LIN:ALL
® MMEM:STOR:TYPE

Remote commands exclusive to managing limit lines:

CALCUIAte<N> LIMIt<Ii> ACTIVE 2. . et e ettt et e ettt e et e e e eae e e et e e e e e eeenaeeeeas 258
(07 A M O] =) (=2 ¢ B I AV 1) O e O @ PR 258
CALCUIate<N>: LIMit<Ii> DELEtE..cuu it e e e e e ennes 258
CALCUIAtE<N> L IMItI> S TAT c e e ettt e et e e eeeeeeeeeee ettt e e e e e s e e e e eeaaaaeaeeeeeeeeesesesessaranas 258
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CALCulate<n>:LIMit<li>:TRACE<IZ>CHECK......cccuiiiiieiiiiieeeeceeeee e e e e s e e e eaaes 259
MMEMOry:LOADSNZ:LIMIL... ettt ettt e e e e e e e e e e e e eaaas 259
MMEMOry:STORESNZILIMIt. .. .iieiiieieeie ettt r e et e e e e e e e e eenns 260

CALCulate<n>:LIMit<li>:ACTive?

This command queries the names of all active limit lines.

Suffix:
<n> irrelevant
<li> irrelevant

Return values:

<LimitLines> String containing the names of all active limit lines in alphabeti-
cal order.
Example: CALC:LIM:ACT?

Queries the names of all active limit lines.

Usage: Query only

CALCulate<n>:LIMit<li>:COPY <Line>

This command copies a limit line.

Suffix:
<n> Window
<li> Limit line
Parameters:
<Line> 1t0 8
number of the new limit line
<name>
String containing the name of the limit line.
Example: CALC:LIMI1:COPY 2

Copies limit line 1 to line 2.
CALC:LIMI1:COPY 'FM2'
Copies limit line 1 to a new line named FM2.

CALCulate<n>:LIMit<li>:DELete

This command deletes a limit line.

Suffix:
<n> Window
<li> Limit line

CALCulate<n>:LIMit<li>:STATe <State>

This command turns the limit check for a specific limit line on and off.
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To query the limit check result, use CALCulate<n>:LIMit<1i>:FATL?.

Note that a new command exists to activate the limit check and define the trace to be
checked in one step (see CALCulate<n>:LIMit<li>:TRACe<t>:CHECk
on page 259).

Suffix:
<n> irrelevant
<li> Limit line
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:LIM:STAT ON

Switches on the limit check for limit line 1.

CALCulate<n>:LIMit<li>:TRACe<t>:CHECk <State>
This command turns the limit check for a specific trace on and off.

To query the limit check result, use CALCulate<n>:LIMit<1i>:FATIL?.

Suffix:
<n> Window
<li> Limit line
<t> Trace
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:LIM3:TRAC2:CHEC ON

Switches on the limit check for limit line 3 on trace 2.

MMEMory:LOAD<n>:LIMit <FileName>

Loads the limit line from the selected file in . CSVv format.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the cSVv import file.
Example: MMEM:LOAD:LIM 'C:\TEST.CSV'



Analyzing Results

MMEMory:STORe<n>:LIMit <FileName>, <LimitLineName>
This command exports limit line data to an ASCII (CSV) file.
For details on the file format see the R&S FPL1000 User Manual.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the target file.

<LimitLineName> Name of the limit line to be exported.

Example: MMEM: STOR:LIM 'C:\TEST', 'UpperLimitLine'
Stores the limit line named "UpperLimitLine" in the file
TEST.CSV.

11.8.4.3 Checking the Results of a Limit Check

CALCulate<n>:LIMit<li>:CLEar[:IMMediate].......ccu i 260
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CALCulate<n>:LIMit<li>:CLEar[:IMMediate]

This command deletes the result of the current limit check.

The command works on all limit lines in all measurement windows at the same time.

Suffix:

<n> Window

<li> irrelevant
Example: CALC:LIM:CLE

Deletes the result of the limit check.

CALCulate<n>:LIMit<li>:FAIL?
This command queries the result of a limit check in the specified window.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 176.

Suffix:
<n> Window
<li> Limit line

Return values:
<Result> 0
PASS

FAIL
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Example: INIT; *WAT
Starts a new sweep and waits for its end.
CALC2:LIM3:FAIL?
Queries the result of the check for limit line 3 in window 2.

Usage: Query only

Programming Example: Using Limit Lines

The following examples demonstrate how to work with limit lines in a remote environ-
ment.

e Example: Configuring Limit LINES.......ooouuiiiiiiiiiie e 261
e Example: Performing a Limit CheCK...........coiiiiiiiiiiiii e 262

Example: Configuring Limit Lines

This example demonstrates how to configure 2 limit lines - an upper and a lower limit -
for a measurement in a remote environment.

[/ ==mmmm——————— Configuing the limit lines ------------—---————-
CALC:LIM1:NAME 'FM1'
//Names limit line 1 'FM1'.

CALC:LIM1:CONT:MODE ABS

//Selects absolute scaling for the horizontal axis.
CALC:LIM1:CONT 1 MHz,50MHz,100 MHz, 150MHz,200MHz

//Defines 5 horizontal definition points for limit line 1.
CALC:LIM1:UPP:MODE ABS

//Selects an absolute vertical scale for limit line 1.
CALC:LIM1:UNIT DBM

//Selects the unit dBm for limit line 1.

CALC:LIM1:UPP -10,-5,0,-5,-10

//Defines 5 definition points for limit line 1.

CALC:LIM1:UPP:MARG 5dB
//Defines an area of 5 dB around limit line 1 where limit check violations
//are still tolerated.

CALC:LIM1:UPP:SHIF -10DB

//Shifts the limit line 1 by -10 dB.
CALC:LIM1:UPP:0OFFS -3dB

//Defines an additional -3 dB offset for limit line 1.

CALC:LIM3:NAME 'FM3'
//Names limit line 3 'FM3'.

CALC:LIM3:LOW:MODE REL
//Selects a relative vertical scale for limit line 3.
CALC:LIM3:UNIT DB
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CALC:LIM3:CONT 1 MHz,50MHz,100 MHz, 150MHz, 200MHzZ
//Defines 5 horizontal definition points for limit line 3.
CALC:LIM3:LOW -90,-60,-40,-60,-90

//Defines 5 definition points relative to the reference level for limit line 3.

CALC:LIM3:LOW:SHIF 2

//Shifts the limit line 3 by 2dB.

CALC:LIM3:LOW:OFFS 3

//Defines an additional 3 dB offset for limit line 3.

CALC:LIM3:LOW:THR -200DBM
//Defines a power threshold of -200dBm that must be exceeded for limit to be checked

CALC:LIM3:LOW:MARG 5dB
//Defines an area of 5dB around limit line 3 where limit check violations
//are still tolerated.

/)= Storing the limit lines —-—---=-————=———————————
MMEM: SEL:CHAN:LIN:ALL ON

MMEM: STOR:TYPE CHAN

MMEM:STOR:STAT 1, 'LimitLines FM1 FM3'

Example: Performing a Limit Check

This example demonstrates how to perform a limit check during a basic frequency
sweep measurement in a remote environment. The limit lines configured in "Example:
Configuring Limit Lines" on page 261 are assumed to exist and be active.

[/ =mmmm e Preparing the instrument --------------------—-
*RST

//Resets the instrument

INIT:CONT OFF

//Selects single sweep mode.

FREQ:CENT 100MHz

//Defines the center frequency

FREQ:SPAN 200MHz

//Sets the span to 100 MHz on either side of the center frequency.
SENS:SWE:COUN 10

//Defines 10 sweeps to be performed in each measurement.
DISP:TRAC1:Y:RLEV 0dBm

//Sets the reference level to 0 dBm.

TRIG:SOUR IFP

TRIG:LEV:IFP -10dBm

//Defines triggering when the second intermediate frequency rises to a level
//of =10 dBm.

DISP:TRAC2 ON
DISP:TRAC2:MODE AVER
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DISP:TRAC3 ON
DISP:TRAC3:MODE MAXH

//Configures 3 traces: 1 (default): clear/write; 2: average; 3: max hold

) ==m————————— Configuring the limit check -----—--—--—------———-
MMEM:LOAD:TYPE REPL

MMEM:LOAD:STAT 1, 'LimitLines FM1 FM3'

//Loads the limit lines stored in 'LimitLines_ FM1_ FM3'

CALC:LIM1:NAME 'FML1'

CALC:LIM1:UPP:STAT ON

//Activates upper limit FM1 as line 1.

CALC:LIM3:NAME 'FM3'

CALC:LIM3:LOW:STAT ON

//Activates lower limit line FM3 as line 3.

CALC:LIM:ACT?

//Queries the names of all active limit lines

//Result: 'FM1,FM3'

CALC:LIM1:TRAC3:CHEC ON

//Activates the upper limit to be checked against trace3 (maxhold trace)
CALC:LIM3:TRAC2:CHEC ON

//Activates the upper limit to be checked against trace2 (average trace)
CALC:LIM:CLE

//Clears the previous limit check results

INIT; *WATI

//Initiates a new measurement and waits until the last sweep has finished.
/)= Retrieving limit check results------------————————————————

CALC:LIM1:FAIL?
//Queries the result of the upper limit line check
CALC:LIM3:FAIL?

//Queries the result of the lower limit line check

11.9 Importing and Exporting I/Q Data and Results

The 1/Q data to be evaluated in the Analog Modulation Analysis application can not
only be measured by the Analog Modulation Analysis application itself, it can also be
imported to the application, provided it has the correct format. Furthermore, the evalu-
ated 1/Q data from the Analog Modulation Analysis application can be exported for fur-
ther analysis in external applications.

For details on importing and exporting I/Q data see Chapter 7, "l/Q Data Import and
Export", on page 101.
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MMEMOTY:LOAD: IQ:STATE. .. eeee e e e e e e e e e e e e e e e e et e et eeeeaeee e babaa e e e e e e e e e e aaaaaaaaaaaaaaanes 264
MMEMory:STORe<N>:IQ:COMMENt.......cceiiieieeeeeeie et e e e e e e e e e e e e aeeeeeeeeeeees 264
MMEMory:STORe<N>:IQ:FORMAL......ccuiiiiiiiie et ee e e ees 264
MMEMOrY:STORESN>IQ:STATE. ...ceeeeieeeeterittit i eeaaaaeieeeeeeeaeaeaeeeeeeeeeeeeeerarararaaa—————anns 265

MMEMory:LOAD:IQ:STATe 1, <FileName>
This command restores I/Q data from a file.

Setting parameters:
<FileName> string

String containing the path and name of the source file.
Example: Loads 1Q data from the specified file.
Usage: Setting only

Manual operation: See "I/Q Import" on page 102

MMEMory:STORe<n>:1Q:COMMent <Comment>

This command adds a comment to a file that contains 1/Q data.

Suffix:

<n> irrelevant

Parameters:

<Comment> String containing the comment.

Example: MMEM: STOR:IQ:COMM 'Device test 1b'

Creates a description for the export file.
MMEM:STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'

Stores 1/Q data and the comment to the specified file.

Manual operation: See "I/Q Export" on page 103

MMEMory:STORe<n>:IQ:FORMat <Format>,<DataFormat>

This command sets or queries the format of the 1/Q data to be stored.

Suffix:
<n> irrelevant
Parameters:
<Format> FLOat32
32-bit floating point format.
INT32
32-bit integer format.
*RST: FLOat32
<DataFormat> COMPIlex

Exports complex data.
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REAL
Exports real data.

*RST: COMPlex

Example: MMEM:STOR:IQ:FORM INT32,REAL

MMEMory:STORe<n>:1Q:STATe 1, <FileName>
This command writes the captured 1/Q data to a file.

The file extension is *.ig.tar. By default, the contents of the file are in 32-bit floating
point format.

Suffix:

<n> 1..n

Parameters:

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:IQ:STAT 1, 'C:

\R_S\Instr\user\data.iqg.tar'
Stores the captured 1/Q data to the specified file.

Manual operation: See "I/Q Export" on page 103

11.10 Programming Example

In this example we will configure and perform an Analog Modulation Analysis measure-
ment to demonstrate the remote control commands.

Signal generator settings (e.g. R&S SMW):

Frequency: 500 MHz
Level: -10 dBm
Modulation: FM

Modulation frequency: 10 kHz

Frequency deviation: 50 kHz

[/ === Preparing the measurement ---------—--—-
//Reset the instrument

*RST

//Set the center frequency to 500 MHz
FREQ:CENT 500 MHz

//Set the reference level to 0 dBm
DISP:TRAC:Y:SCAL:RLEV 0
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//Activate an Analog Modulation Analysis measurement channel named "FMDemodulation"
INST:CRE:NEW ADEM, 'FMDemodulation’

[/ === Configuring data acquisition —-—-—-—-—————————-

//Set the measurement time to 1 ms (=10 periods)

ADEM:MTIM 1ms

//Optimize the scaling of the y-axis for the current measurement (continuously)
SENS:ADJ:SCAL:Y:AUTO ON

//Set the demodulation bandwidth to 400 kHz

BAND:DEM 400 kHz

//Trigger when magnitude of I/Q data reaches -50dBm

TRIG:SOUR IQP

TRIG:LEV:IQP -50

//Add an FM Spectrum result display below FM Time Domain

LAY:ADD:WIND? 'l',BEL, 'XTIM:FM:AFSP'

//Define two traces in the FM Spectrum: 1: Clear/write, 2: average
ADEM:FM:AFSP WRIT,AVER, OFF, OFF, OFF,OFF

//Set analog demodulator to execute 30 sweeps with 32000 samples each
//at a sample rate of 8 MHz; use IQ trigger, trigger on positive slope
//with a pretrigger offset of 500 samples

ADEM:SET 8MHz, 32000, IQP, POS,-500,30

//Stop continuous sweep
INIT:CONT OFF

//Start a new measurement with 30 sweeps and wait for the end
INIT; *WAI

//Query the carrier power
CALC:MARK:FUNC:ADEM:CARR?
//Result: -10.37 [dBm]

//Query the signal-to-noise-and-distortion ratio from the FM Spectrum
CALC2:MARK:FUNC:ADEM:SIN:RES?
//Result: 65.026 [dB]

//Query the total harmonic distortion of the demodulated signal
//from the FM Spectrum

CALC2:MARK:FUNC:ADEM: THD:RES?

//Result: -66.413 [dB]
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//Query the FM carrier offset (=frequency error) for the most recent
//measurement (trace 1)

CALC:MARK:FUNC:ADEM: FERR?

//Result: 649.07 [Hz]

//Query FM carrier offset averaged over 30 measurements
ADEM:FM:OFFS? AVER
//Result: 600 [Hz]

//Retrieve the trace data of the most recent measurement (trace 1)
TRAC:DATA? TRACE1

//Result: -1.201362252,-1.173495054,-1.187217355,-1.186594367,-1.171583891,
//-1.188250422,-1.204138160,-1.181404829,-1.186317205,-1.197872400, [...]

//Retrieve the averaged trace data for all 30 measurements (trace 2)
TRAC:DATA? TRACE2//Result: -1.201362252,-1.173495054,-1.187217355,-1.186594367,-1.171583891,
//-1.188250422,-1.204138160,-1.181404829,-1.186317205,-1.197872400, [...]



Annex
A Predefined Standards and Settings

You can configure the Analog Modulation Analysis application using predefined stan-
dard settings. This allows for quick and easy configuration for commonly performed
measurements.

Provided standard files
The instrument comes prepared with the following standard settings:

® AM Broadcast

® FM Narrowband

® FM Broadcast

® Frequency Settling

® None (default settings)

The default storage location for the settings files is:

C:\Users\Public\Documents\Rohde-Schwarz\Analyzer\user\
predefined\AdemodPredefined

Predefined settings

The following parameters can be stored in a standard settings file. Any parameters that
are not included in the xml file are set to their default values when the standard is loa-
ded.

Measurement settings:

e DBW

e AQT

® Demod Filter

® Sweep Points

® Squelch (State, Level)

® Units (Phase, THD)

® RF Span

Window display settings:
® Position

e State

® \Window number

® Window type (all evaluation methods supported by the Analog Modulation Analysis
application; see Chapter 3, "Measurements and Result Displays", on page 11)

® Scaling (Ref Position, Dev per Division)
® Time Domain Zoom (State, Start, Length)



AF specific settings:
® AF Center
® AF Span

® AF Filters (Lowpass, Highpass, Deemphasis, Weighting)

® Scaling for Spectrum (Ref Value, Deviation)

® Scaling for Time Domain (Ref Value, AF Coupling (FM/PM only))
Table A-1: List of predefined standards and settings

Setting AM Broadcast FM Narrowband FM Broadcast Frequency Set- None (Default)
tling *)

Demod. band- 100 kHz 100 kHz 400 kHz 5 MHz 5 MHz

width

Aquisition time 100 ms 100 ms 100 ms 10 ms 62.5 us

Input coupling AC AC AC AC

Squelch level -30 dBm -20 dBm

Windows RF Spectrum RF Spectrum RF Spectrum FM Time Domain FM Time Domain
AM Time Domain FM Time Domain FM Time Domain RF Time Domain Result Summary
AM Spectrum FM Spectrum FM Spectrum
Result Summary Result Summary Result Summary

AF filter - High- 20 kHz 50 Hz -

pass

AF filter - Low- 15 kHz 3 kHz 150 kHz -

pass

RF Spectrum

Span 50 kHz 25 kHz 400 kHz

AM/FM Time Domain

Time domain 10 ms 10 ms 10 ms -

zoom

Dev per division 1 kHz 20 kHz 100 kHz 50 kHz

AM/FM Spectrum

Start freq. 0 Hz 0 Hz 0 Hz

Stop freq. 15 kHz 5 kHz 63.33 kHz

Ref. value 5 kHz 75 kHz

*) The Frequency Settling scenario requires a manually defined trigger




B 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 separate
I/Q data from the meta information while still having both inside one file. In addition, the
file format allows you to preview the I/Q data in a web browser, and allows you to
include user-specific data.

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 1/Q data directly within the archive without
the need to unpack (untar) the . tar file first.

Sample ig-tar files

If you have the optional R&S FPL1000 VSA application (R&S FPL1000-K70), some
sample ig-tar files are provided inthe C: /R S/Instr/user/vsa/DemoSignals
directory on the R&S FPL1000.

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

@ An application note on converting Rohde & Schwarz I/Q data files is available from the

Contained files

An ig-tar file must contain the following files:

® |/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 1/Q parameter XML file inside
an ig-tar file.

® 1/Q data binary file, e.g. xyz.complex.float32
Contains the binary 1/Q data of all channels. There must be only one single 1/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 IgTar xml file in web browser.xslt
Contains a stylesheet to display the 1/Q parameter XML file and a preview of the
I/Q data in a web browser.
A sample stylesheet is available at http://www.rohde-schwarz.com/file/
open_lqTar_xml_file_in_web_browser.xslt.


http://en.wikipedia.org/wiki/Comparison_of_file_archivers
http://en.wikipedia.org/wiki/Comparison_of_file_archivers
http://www.rohde-schwarz.com/appnote/1EF85
http://www.rohde-schwarz.com/file/open_IqTar_xml_file_in_web_browser.xslt
http://www.rohde-schwarz.com/file/open_IqTar_xml_file_in_web_browser.xslt
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I/Q Parameter XML File Specification

i

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 ig-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 FPL1000</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>

Element Description

RS_IQ_TAR_File- | The root element of the XML file. It must contain the attribute fileFormatVersion
Format that contains the number of the file format definition. Currently,
fileFormatVersion "2"is used.

Name Optional: describes the device or application that created the file.
Comment Optional: contains text that further describes the contents of the file.
DateTime Contains the date and time of the creation of the file. lts type is xs:dateTime (see

RsIgTar.xsd).
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Element Description

Samples Contains the number of samples of the I/Q data. For multi-channel signals all chan-
nels have the same number of samples. One sample can be:

® A complex number represented as a pair of | and Q values

® A complex number represented as a pair of magnitude and phase values

® A real number represented as a single real value

See also Format element.

Clock Contains the clock frequency in Hz, i.e. the sample rate of the I/Q data. A signal gen-
erator typically outputs the 1/Q data at a rate that equals the clock frequency. If the
1/Q data was captured with a signal analyzer, the signal analyzer used the clock fre-
quency as the sample rate. The attribute unit must be set to "Hz".

Format 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 Specifies the binary format used for samples in the 1/Q data binary file (see
DataFilename element and Chapter B.2, "I/Q Data Binary File", on page 274). 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 Optional: describes how the binary data can be transformed into values in the unit

Volt. The binary 1/Q data itself has no unit. To get an I/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.

NumberOfChan- Optional: specifies the number of channels, e.g. of a MIMO signal, contained in the
nels 1/Q data binary file. For multi-channels, the 1/Q samples of the channels are expected
to be interleaved within the I/Q data file (see Chapter B.2, "I/Q Data Binary File",

on page 274). 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 convention:
<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)

o <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.16ch.int8
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Element Description

UserData Optional: contains user, application or device-specific XML data which is not part of
the ig-tar specification. This element can be used to store additional information, e.g.
the hardware configuration. User data must be valid XML content.

PreviewData 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 FPL1000). For the definition of this element refer to the RsIgTar . xsd schema.
Note that the preview can be only displayed by current web browsers that have Java-
Script enabled and if the XSLT stylesheet

open IgTar xml file in web_ browser.xslt is available.

Example: ScalingFactor

Data stored as int16 and a desired full scale voltage of 1V
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

Example: PreviewData in XML

<PreviewData>
<ArrayOfChannel length="1">
<Channel>
<PowerVsTime>
<Min>
<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>
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<float>-111</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-67</float>
<float>-69</float>

<float>-70</float>
<float>-69</float>
</ArrayOfFloat>
</Max>
</Spectrum>
<I0>
<Histogram width="64" height="64">0123456789...0</Histogram>
</I1I0>
</Channel>
</ArrayOfChannel>

</PreviewData>

I/Q Data Binary File

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see Format element and DataType element). To allow reading and
writing of streamed I/Q data, all data is interleaved, i.e. complex values are interleaved
pairs of | and Q values and multi-channel signals contain interleaved (complex) sam-
ples for channel 0, channel 1, channel 2 etc. If the NumberOfChannels element is not
defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[o1, // Real sample 0
I[1], // Real sample 1
I[21, // Real sample 2

Example: Element order for complex cartesian data (1 channel)

I[o1, Qfoi, // Real and imaginary part of complex sample 0
I[1], Ql11, // Real and imaginary part of complex sample 1
I[21, Qlz21, // 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
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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][O], // Channel 0, Complex sample 0
I[1i1[oj, oriifor, // Channel 1, Complex sample 0
I[21101, Ql21[01, // Channel 2, Complex sample 0
I[o1111, QIro1fr11, // Channel 0, Complex sample 1
[y, oriirii, // Channel 1, Complex sample 1
I[2]1[1]1, Q[2]1[1], // Channel 2, Complex sample 1
I[olrz1, qoroirzi, // Channel 0, Complex sample 2
T[1]1[2]1, Q[1]1[2], // Channel 1, Complex sample 2
I[21[2]1, Ql21[21, // 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. igigiqg...
N = 100
ig = randn(1l,N)+1j*randn(1,N)
fid = fopen('xyz.complex.float32"','w'");
for k=1l:length(iq)
fwrite (fid, single (real (ig(k))), 'float32");
fwrite (fid, single (imag (ig(k))), 'float32"');
end

fclose (fid)
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