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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 EPL1000 user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/EPL

1.1.1 Getting started manual

Introduces the R&S EPL1000 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 EPL1000 is
not included.

The contents of the user manuals are available as help in the R&S EPL1000. The help
offers quick, context-sensitive access to the complete information for the base unit and
the firmware applications.

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

1.1.3 Service manual

Describes the performance test for checking compliance with rated specifications, firm-
ware update, troubleshooting, adjustments, installing options and maintenance.

User Manual 1179.5901.02 — 02 9
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1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9

Documentation overview

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 EPL1000 in secure areas. It is
available for download on the internet.

Printed safety instructions

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

Data sheets and brochures
The data sheet contains the technical specifications of the R&S EPL1000. 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/EPL

Release notes and open source acknowledgment (OSA)
The release notes list new features, improvements and known issues of the current
firmware version, and describe the firmware installation.

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

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

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/EPL

Video tutorials

Video tutorials that show you how to get started and perform basic tasks with the
R&S EPL1000 are available on the Rohde & Schwarz internet site:

User Manual 1179.5901.02 — 02 10


https://gloris.rohde-schwarz.com
http://www.rohde-schwarz.com/brochure-datasheet/EPL
http://www.rohde-schwarz.com/firmware/EPL
http://www.rohde-schwarz.com/application/EPL

R&S®FPL1-K7 Preface
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https://www.rohde-schwarz.com/manual/r-s-fpl1000-trying-out-basic-measurement-
tasks-manuals_78701-567115.html

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@RohdeundSchwarz

1.1.10 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.

User Manual 1179.5901.02 — 02 1
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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.

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.
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2 Welcome to the R&S FPL1-K7 AM/FM/PM
Modulation Analysis application

The R&S FPL1-K7 AM/FM/PM Modulation Analysis application converts the

R&S EPL1000 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 digital signal processing in the R&S EPL1000, used in the Spectrum application
for digital IF filters, is also ideally suited for demodulating AM, FM, or PM signals.

The firmware option R&S FPL1-K7 provides the necessary measurement functions.
The R&S FPL1-K7 AM/FM/PM 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 (1/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 R&S FPL1-K7 AM/FM/PM Modulation Analysis application

Using the R&S FPL1-K7 AM/FM/PM Modulation Analysis application requires the
optional AM/FM/PM Modulation Analysis firmware.

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 EPL1000 User Manual. The latest version is available for down-
load at the product homepage http://www.rohde-schwarz.com/product/EPL1000.

Installation

You can find detailed installation instructions in the R&S EPL1000 Getting Started
manual or in the Release Notes.

User Manual 1179.5901.02 — 02 13
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2.1

Welcome to the R&S FPL1-K7 AM/FM/PM Modulation Analysis application
Starting AM/FM/PM Modulation Analysis

Starting AM/FM/PM Modulation Analysis

AM/FM/PM Modulation Analysis is a separate application on the R&S EPL1000.

To activate AM/FM/PM Modulation Analysis
1. Select [MODE].

A dialog box opens that contains all operating modes and applications currently
available on your R&S EPL1000.

2. Select the "AM FM PM Analog Demod" item.

Ans AM/FM/PM
Analog Demod

The R&S EPL1000 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 Configuration overview dialog box, which is dis-
played when you select "Overview" from any menu.

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, to perform the configured measurements consecu-
tively, 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 EPL1000 User Manual.

User Manual 1179.5901.02 — 02 14
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Understanding the display information

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.

Multiview =2 Analog Demod

2 A Spectruam

i'“ il g
4|:,.' ¥

50.0 ps/ AF CF 100.0 kHz 3001 prs Frame & 0

LY [
Maod. Freog.
49.99989 kHz 65.

MEALLEng ...

1 = Channel setup bar for firmware and measurement settings

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

3 = Diagram area

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

Channel setup bar information

In the Analog Modulation Analysis application, the R&S EPL1000 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

10 dB min State of the attenuation limit

Out Output type

User Manual 1179.5901.02 — 02 15
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Understanding the display information

Window title bar information

For each diagram, the header provides the following information:

I Hz DC Demod Out

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

1 = Window number

2 = Window 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.
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Understanding the display information

Status bar information

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

3 Measurement basics

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.

3.1

Demodulation PrOCESS.......cuvvviiiiiiiiiiii e e e e e e e e e as 18
Demodulation bandwidth.............coooi e 20
Sample rate and demodulation bandwidth.............cccccoiii e, 21
4T T 1= SRR 22
i {1 T PR 22
L g 1S3 o100 F= 110 1o o o 4 S 22
Receiving data input and providing data output..............eeueiiiiiiiiiiii e 24

Demodulation process

The demodulation process is shown in Figure 3-1. All calculations are performed simul-
taneously with the same 1/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 1/Q data processing in the R&S EPL1000, refer to the reference
part of the 1/Q Analysis remote control description in the R&S EPL1000 User Manual.
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Demodulation process

Software demodulator

Trace . RF spactrum
A Arithmetic = trace
Trace - AF spectrum
AL Arthmetic > trace
frequancy modulation
AF trigger calculafion frequency
|U"EE"\555 |y carrier
AM demodulator power
7o amplitude Trace | | Inter- Trace RF power
Arithmetic polation Detector trace
| data — madulation
L lowpass e Counter _"frequsncy
Q data ™
) Trace Inter- Trace
g m Arithmetic [ | polation [ 1] Detector [ ™ AM trace
= + peak
- - peak
AM L 1/2 pk-pk
Detectors | rms
& modulation
Counter —» depth
N medulation
frequency
FRTaeE carrier
*-— pa - frequency
FM demodulator _\ offset
| | Coupling Trace Irter- Trace
arctan{Q / I d/dt | [~ AF Filter Frequency ™ Arithmetic [ polation Detector [ FM lrace
PhE:S'E frsquency TITSeE
= + peak
FM = - peak
Detectors —w 1/2 pk-pk
& = mMs
Counter modulation
frequency
lowpass
PM demodulator N
hase ) Trace Inter- Trace
tan(Q /| s ||
arctan(Q /1) AF Filter Fmpqhuncy& Arithmetic polation Detector [ PM trace
offset
- + peak
PR - - Paak
Detectors —w 1/2 pk-pk
& = ms
Counter modulation
frequency

Figure 3-1: Block diagram of software demodulator
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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:AM[:ABSolute] [:TDOMain] :RESult? on page 150.

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.

3.2 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
regarding 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)

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

@ demodulation bandwidth must be increased by the carrier offset, in addition to the
requirement described above. The bandwidth must also be increased if FM or PM AC
coupling is selected.

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

For help on determining the adequate demodulation bandwidth, see "Determining the
demodulation bandwidth" on page 86.

A practical example is described in Chapter 8, "Measurement example: demodulating
an FM signal”, on page 81.
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3.3 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,x)

Table 3-1: 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 3.2kHz
1.6 kHz 1.953125 kHz 6.4 kHz
3.2 kHz 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 n/a

10 MHz 32 MHz n/a
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Large numbers of samples

Principally, the R&S EPL1000 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.

@ 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.

Stability is achieved by a digital filter which sufficiently suppresses the modulation. As
a prerequisite, the measurement time must be = 3 x 1 / modulation frequency, i.e. 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.
The filter returns stable results after a measurement time of 2 3 x 1 / modulation fre-
quency, i.e. at least three cycles of the AF signal must be recorded before a stable AM
can be shown.

3.4 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.

3.5 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.

3.6 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.
Zooming is useful if the measurement time is very large and thus each sweep point
represents 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.
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Figure 3-2: FM time domain measurement with a very long measurement time (200 ms)
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Figure 3-3: 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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Time domain zoom Graphical zoom

3.7 Receiving data input and providing data output

3.71

The R&S EPL1000 can analyze signals from different input sources and provide vari-
ous types of output.

e Increasing measurement sensitivity (or avoiding an input mixer overload)............. 24

Increasing measurement sensitivity (or avoiding an input mixer
overload)

Measurements often confront you with unknown or unintentional signals with unknown
signal levels (and often with pulse characteristics). Such signals can either have very
weak signal levels, in which case you might miss them during the measurement. Or
they can have very strong signal levels, in which case they can damage the input
mixer.
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3.71.1

Receiving data input and providing data output

Protecting the input mixer

Always consider how to protect the input mixer from damage when setting up a mea-
surement.

» NOTICE! EMC measurements often measure unknown signals that contain pulses
with possibly strong signal levels. Strong signal levels can damage the input mixer.

Read the following topics carefully before you apply a signal to learn more about
protecting the input mixer and avoid an overload.

Note that pulses have different level characteristics. Refer to the data sheet for more
information on the allowed maximum pulse energy.

The signal level at the input mixer is calculated as follows.

Mixer Level = Input Level - attenuation + gain

The R&S EPL1000 is equipped with an overload protection mechanism. This mecha-
nism becomes active as soon as the signal level at the input mixer exceeds the speci-
fied limit. It ensures that the connection between RF input and input mixer is cut off.

In this case, you must decrease the level at the RF input connector and then close the
message box. Then measurements are possible again.

o Using the RF attenuator.........ccooooiii oo 25
o Using the preamplifier...........ooo i 26
o  Using the preseleCtor. ... e 26

Using the RF attenuator

The first tool provided by the R&S EPL1000 to control measurement sensitivity is the
RF attenuator.

The RF attenuator is available in all hardware configurations of the R&S EPL1000.

Attenuation has the following effects on the measurement:

® High attenuation protects the input mixer: the main purpose of the attenuator is to
protect the input mixer.

® High attenuation makes sure that the measurement results are reliable (signals
that are stronger than allowed can distort the results)

® High attenuation helps you to avoid intermodulation

® High attenuation increases inherent noise (i.e. the noise floor) and thus decreases
measurement sensitivity: if you increase attenuation by 10 dB, the sensitivity is
reduced by 10 dB (in other words: the displayed noise increases by 10 dB)

Depending on the required test setup, you must find a compromise between a high
sensitivity, low intermodulation and input mixer protection. We recommend to let the
R&S EPL1000 determine the ideal attenuation automatically.

You can determine the attenuation automatically with the auto ranging feature in the
receiver application and the auto attenuation feature in the other applications. Deter-
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mining the attenuation automatically might not necessarily utilize the maximum
dynamic range, but still yields valid and reliable results.

When you select the attenuation manually and are measuring unknown signals, espe-
cially DUTs with a high RFI voltage, always select the highest possible attenuation
level before you apply the signal.

If you need a better sensitivity or signal-to-noise ratio, make sure that the applied sig-
nal does not exceed the specified limits, before you lower the attenuation.

For further protection of the input mixer, the R&S EPL1000 does not allow you to select
attenuation levels of less than 10 dB unless you explicitly turn on this feature ("10 dB
Minimum Attenuation").

Protecting the input mixer
1. NOTICE! EMC measurements often measure unknown signals that contain pulses
with possibly strong signal levels. Strong signal levels can damage the input mixer.

Select an appropriate attenuation when you measure unknown signals or RFI volt-
age in combination with an artificial network (LISN). Do not apply a 0 dB attenua-
tion for such measurements.

During phase switching, such test setups generate very strong pulses which can
damage the input mixer.

2. Make sure that the signal level at the RF input does not exceed the allowed limits
when you allow attenuation of less than 10 dB in combination with auto ranging
Exceeding the limits can damage the input mixer.

3.7.1.2 Using the preamplifier

The second tool that allows you to control measurement sensitivity is the preampilifier.

Signal gain has the following effects on the measurement:
® The preamplifier allows you to detect even weak signals.

® The preamplifier reduces the noise figure of the R&S EPL1000 and thus increases
its sensitivity. Thus, it is recommended to use the preamplifier for measurements
that require maximum sensitivity.

® The preamplifier reduces the dynamic range. To perform a measurement using the
maximum dynamic range, turn off the preamplifier.

® The preamplifier is located after the preselection filters, reducing the risk of over-
loading the input mixer by strong out-of-band signals.

The gain of the preamplifier is automatically considered in the level display. The disad-
vantage of a lower large-signal immunity (intermodulation) is reduced by the "preselec-

tor".

3.7.1.3 Using the preselector

The "preselector" is another tool to control measurement sensitivity.
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Preselection has the following effects on the measurement:

® Preselection rejects most of the spectral energy which helps to protect the input
mixer and thus makes sure that the measurement results are valid and reliable.

® Preselection filters out signals that you do not want to be displayed (selectivity) and
thus allows you to analyze only the frequency range you are interested in.

The preselector of the R&S EPL1000 consists of several filters which are automatically
applied during measurements. The filter that is used depends on the frequency that is
currently measured. You can see the list of filters and the progress in the "Preselector”
result display. The currently applied filter is indicated by a green LED, filters that are
outside the scan range are ignored.

3 Preselector

# 0.15 MHz ... 30 MHz

Figure 3-4: Preselector result display. The green LED indicates the currently applied filter.

@ Using the preselector
Switching the filters is a mechanical process. Avoid excessive filters switches, because
the hardware can wear out.

Note that results in a frequency band are only displayed if there is at least one valid
measurement point in the corresponding range. If a particular measurement point is
captured by more than one filter, the R&S EPL1000 displays the combined results.
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4 Measurements and result displays

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

The data that was measured by the R&S EPL1000 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.

@ 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 3.6, "Time
domain zoom", on page 22.
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AM Time Domain
Displays the modulation depth of the demodulated AM signal (in %) versus time.
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1 AM Time Domain o 1AP Clrw Ref:0.01

CF 100.0 MHz 1001 pts

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:AM:REL"'
(See LAYout :ADD[ :WINDow] ? on page 143)

FM Time Domain
Displays the frequency spectrum of the demodulated FM signal versus time.
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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 143)

PM Time Domain
Displays the phase deviations of the demodulated PM signal (in rad or °) versus time.
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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 143)

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.
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2 AM Spectrum

AF CF 1.25 MHz 1001 pts AF Span 2.5 MHz

Note: If a high pass or low pass AF filter is defined, the filter is indicated by a vertical
red line in the spectrum display.

Remote command:
LAY:ADD? '1',RIGH, 'XTIMe:AM:REL:AFSPectruml'’
(see LAYout :ADD[:WINDow] ? on page 143)

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.
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2 FM Spectrum

AF CF 1.25 MHz 1001 pts AF Span 2.5 MHz

Note: If a high pass or low pass AF filter is defined, the filter is indicated by a vertical
red line in the spectrum display.

Remote command:

LAY:ADD? '1',RIGH, 'XTIMe:FM:AFSPectruml'

(see LAYout :ADD[:WINDow] ? on page 143)

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

N N

AF Stop 1.0 MHz

AF Start 0.0 Hz ' pts

Note: If a high pass or low pass AF filter is defined, the filter is indicated by a vertical
red line in the spectrum display.

Remote command:

LAY:ADD? '1',RIGH, 'XTIMe:PM:AFSPectruml"’

(see LAYout:ADD[:WINDow] ? on page 143)

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.
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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 143)

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.
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2 RF Spectrum

1001 pts Span 1.0 MHz

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:SPECTRUM'
(see LAYout:ADD[:WINDow] ? on page 143)

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

4 Result Summary
Carr Power -33.57 dBm
Carr Offset -3.077124 kHz
AM
+Peak 4.58 %
-Peak 0.678 %

+Peak/2 1.13 %
RMS 7.036 %

Mod. Frega.
Mod. Depth 9.82 %
SINAD
DISTORT -

THD

The following general results are provided:

For each demodulation, the following results are provided:
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Label Description

"Carr Power" Measured carrier power

"Carr Offset" Carrier offset to nominal center frequency
"Mod. Depth" Modulation depth

Table 4-1: 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
"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.
P,
total
SINAD|[dB] = 20 - log|
PNoise + Pdistm"tion
"DISTORT" Modulation distortion in %
(Calculated only if "SINAD" is also calculated)
Measures the distortion of the modulation in relation to the total power of the signal
inside the AF spectrum span. Indicates the quality of the modulation.
v/ Protal — Pui
. . . otal signal
Modulation distortion = * 100%
V P total
"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)

222 U22

V2 Uf

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 5.9.6, "Result
table settings", on page 70.

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

® "Carrier Power": the power of the carrier without modulation
e "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
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Remote command:

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

Chapter 10.6.2, "Retrieving result summary values", on page 155

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

This table is displayed automatically if configured accordingly.

1 Marker Table
Wnd Type X-Value Y-Value Function Function Result
5 M

21725 ms -6.80 dBm
13.859 ms -0.00 dB

4.6259 ms -0.00 dB
9.2331 ms -0.00 dB

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 143
Results:

CALCulate<n>:MARKer<m>:X on page 154
CALCulate<n>:MARKer<m>:Y? on page 154

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
Whnd x-Yalue

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

Remote command:

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

CALCulate<n>:MARKer<m>:X on page 154
CALCulate<n>:MARKer<m>:Y? on page 154
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5.1

Configuration according to digital standards

Configuration

Access: [MODE] > "Analog Demod"

When you activate the Analog Demodulation application, a Analog Demodulation mea-
surement for the input signal is started automatically with the default configuration. It
can be configured in the Analog Demodulation "Overview" dialog box, which is dis-
played when you select the "Overview" softkey from any menu.

The main configuration settings and dialog boxes are also available via the "Analog
Demod" menu which is displayed when you press the [MEAS CONFIG] key.

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 10.4.1, "Standard
selection", on page 96.

e Configuration according to digital standards..............ccccciiiiiiiii e 39
o ConfigUuration OVEIVIEW.........coiiiiiiiiiii ittt 41
e Data input @and OULPUL.........cooiiiiiicrrr s 43
L N o 0] o] 1 (8 o =SS 47
L I 1= To (U 1= o[V 49
L N Ny o o= oot ] ol ile U] =1 (o] o AU 51
o  Bandwidth settings. ... 54
L AT /=TT o IR 11T 1SS 55
L I I = o o T [ 1] =1 o o USRS 57
o  Demodulation diSPlay..........ooi i 73
@  AULOMALIC SEtNGS...cc i ——————— 73

Configuration according to digital standards

Access: "Overview" > "Setup Standard"

Various predefined settings files for common digital standards are provided for use with
the Analog Demodulation 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 165.

The remote commands required to configure digital standards are described in Chap-
ter 10.4.1, "Standard selection", on page 96.

7= (U] TS 1 = T = o SRS 40
L Selecting Storage Location - Drive/ Path/ Files............ccccoevevreeeuerereeesereennns 40
L FilE NAME ...ttt ettt es st 40
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L 1080 SEANAAIG. ...ttt ee e en e 41
V= a1 2= 216 1= rc IR SRS 41
L DElete StANAIG. ... eeeeeeeeeeee oo et et e e et e e e e e e e e eaeeeeeeeeeeeeneenaneeeneneneens 41
L RESOre StANAAId FlES.....cuveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeseeseeseeseeseeeeeeeeeeenanes 41

Setup Standard

Opens a file selection dialog box to select a predefined setup file. The predefined set-
tings are configured in the R&S FPL1-K7 AM/FM/PM Modulation Analysis application,
which allows for quick and easy configuration for commonly performed measurements.

Setup Standard N ) X

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

OO AM Broadcast.xml

[1 FM Broadcast.xml

O FM Narrowband.xml

[ 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-

wan nEn won

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 EPL1000 User Manual.
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Load Standard < Setup Standard
Loads the selected measurement settings file.

Remote command:
[SENSe: ] ADEMod:PRESet [ : STANdard] on page 96

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 97

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 41).

Restore Standard Files — Setup Standard

Restores the standards predefined by Rohde & Schwarz available at the time of deliv-
ery.

Note that this function overwrites customized standards that have the same name as
predefined standards.

Remote command:
[SENSe: ] ADEMod:PRESet :RESTore on page 97

5.2 Configuration overview

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

| Bd

Cm

Overview
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Analog Demod

Input RF

Ref Level 0.0 dBm

Level Offset 0.0dB

At 13.0dB DBW 5.0 MHz

Preamp Off AQT 62.5ps

Preselector Off Demod Filter Flat FM Time Domain

—9 Input/Frontend A/D  Data Acquisition—» |! '\ Demod/Display —* e’ Output

l

I | Trigger ?,C.f[]) Demod Settings —= |f(x)| Analysis

Source Free Run Squelch State off Trace 1 Clear Write
Level = Squelch Level -20.0 dBm Detector Auto Peak
AF Center 1.25 MHz Marker 1 off
AF Span 2.5 MHz Limits off

Preset Channel Setup  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. Thus, you can easily configure an entire Analog
Demodulation measurement channel from input over processing to output and analysis
by stepping through the dialog boxes as indicated in the "Overview".

Functions in the "Overview" dialog box described elsewhere:
® "Setup Standard" on page 40

Preset Channel SELUP......oeviiiiiiccce e e e e e e e e e e e e e e e e eeaees 42
SPECIfiC SEHNGS fOr ...t a e e 42

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

Note: Do not confuse the "Preset Channel" button with the [Preset] key, which restores
the entire instrument to its default values and thus closes all channel setups on the
R&S EPL1000 (except for the default channel setup)!

Remote command:
SYSTem:PRESet : CHANnel [ :EXEC] on page 96

Specific Settings for

The channel setup can 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.
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Data input and output

5.3 Data input and output

5.3.1

Access: "Overview" > "Input”

Access: "Overview" > "Output"

The R&S EPL1000 can analyze signals from different input sources and provide vari-
ous types of output (such as video signals).

1/Q data import and export

You can also analyze 1/Q data that you have previously recorded.

For a comprehensive description about I/Q data import and export, refer to the user
manual of the R&S EPL1000.

o Configuring the RF INPUL..........ooiiiii e 43
e Settings for input from 1/Q data fileS........cueiiiiiii e, 44
o  Configuring the PreSeleCtor...... ...t 45
e Configuring outputs (IF / video / demodulation)............cccoeiiiieiiiniie e, 45
e Configuring line impedance stabilization networks (LISN)............ccceccciiiiiieeenenn.n. 46
e Configuring additional OUIPULS.........coeiiiiiiiiie e 46

Configuring the RF input

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

The R&S EPL1000 supports various signal input sources. The default input source is
the RF input.

Input Source Preselector | Amplitude Frequency Auto Settings

Radio On

Frequency
Input

1/Q File Input Coupling

Impedance

Pulse Limiter

SAW Filter

The remote commands required to configure the RF input are described in Chap-
ter 10.4.2, "Input configuration", on page 97.

1T 01U 07 0T o] 11 o APPSR 43
1 g 01T =1 a T S 44
U] Y= IR0 01 = PR 44
TN VAT 1 Y PP 44

Input Coupling
The RF input is coupled by direct current (DC).
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Make sure to protect the instrument from damaging DC input voltages. For details,
refer to the data sheet.

Remote command:
n/a

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S EPL1000 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.

Remote command:
INPut<ip>:IMPedance on page 99

Pulse Limiter
The pulse limiter, available for the second RF input, is a protection mechanism against
high level pulses or signals (which can damage the input mixer).

When you turn on the pulse limiter, the attenuation is always at least 10 dB. Attenua-
tion smaller than 10 dB is only available when you turn off the pulse limiter.

Remote command:
INPut<ip>:ATTenuation:LIMiter[:STATe] on page 97

SAW filter

The R&S EPL1000 hardware contains both a wide and a narrow IF path. Depending
on the used analysis bandwidth, the R&S EPL1000 determines which IF path to use
automatically. The wide IF path allows for a smoother signal at the center frequency,
while the narrow IF path suppresses possibly distorting signals further away from the
center frequency. Using this setting, you can affect which IF path is used.

"Auto" The R&S EPL1000 determines which IF path to use automatically,
depending on the used analysis bandwidth.

"Off" The wide IF path is always used.

Remote command:
INPut:FILTer:SAW on page 98

5.3.2 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"
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5.3.3

5.3.4

Data input and output

On
Input File

C:\nd-e.ig.tar

Saved by: RsIqTar DLL Write Class

Comment:

Date & Time: 2019-03-04 09:43:40
Sample Rate: 122.88 MHz

Number of Samples: 2469888

Duration of Signal: 20.1 ms

Number of Channels: 1

/Q INPUL File State. i e e e 45
Select I/Q data fil€....ooeeieeeeeeeeie e 45

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

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 99

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

The 1/Q data must have a specific format (. ig. tar) as described in R&S EPL1000 I/Q
Analyzer and 1/Q Input user manual.

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

Remote command:
INPut:FILE:PATH on page 98

Configuring the preselector

Access: "Overview" > "Input" > "Preselector”
The preselector works the same as in the Receiver application.

For more information refer to the user manual of the R&S EPL1000.

Configuring outputs (IF / video / demodulation)

Access: "Overview" > "Output” > "Output Config"
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The R&S EPL1000 supports several analog demodulation outputs. The functionality is
the same as in the receiver application.

@ Output squelch
Output squelch is unavailable in the analog demodulation application.

For more information refer to the user manual of the R&S EPL1000.

5.3.5 Configuring line impedance stabilization networks (LISN)

Access: "Overview" > "Output" > "LISN"

The R&S EPL1000 supports several LISN models and provides functionality to control
these devices. The functionality is the same as in the receiver application.

For more information refer to the user manual of the R&S EPL1000.

5.3.6 Configuring additional outputs

Access: "Overview" > "Output" > "IF / Video"
The R&S EPL1000 provides additional outputs that you can use for various tasks.

The remote commands required to configure the outputs are described in Chap-
ter 10.4.3, "Output configuration”, on page 100.

NOISE SOUICE CONIIOL.....ceeeiiei ettt e et e e e e e e e e e e e s e e ena s 46

Noise Source Control

Enables or disables the 28 V voltage supply for an external noise source connected to
the "Noise source control / Power sensor") connector. 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.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S EPL1000 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 EPL1000 and measure the total noise power. From this

value, you can determine the noise power of the R&S EPL1000. 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 100
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Amplitude

5.4 Amplitude

Access: "Overview" > "Input / Frontend" > "Amplitude"
The amplitude is configured in the "Amplitude" tab of the "Input" dialog box.

For background information on amplitude settings see the R&S EPL1000 User Manual.

Input Source | Preselector = Amplitude Frequency Auto Settings

Reference Level Attenuation

0.0 dB
Value m Mode Manual
Offset 0.0 dB

10 dB Min On off
Unit dBm @

Auto Level Value 13.0 dB

Impedance Preamplifier Preamp

Input Settings

The remote commands required to define these settings are described in Chap-
ter 10.4.4, "Amplitude configuration", on page 100.

Functions to configure level characteristics described elsewhere:
® ‘"Impedance" on page 44

REFEIENCE LEVEL ... .. e e e e e 47
L Shifting the Display (OffSet)..........ceeerreeeereieeeeeeeeesee s s es s sessesenenas 47
L Uittt 48
L Setting the Reference Level Automatically (Auto Level)............ccccoveueueunnne. 48
N A =1 [ F= 1 1 o TP 49
10 dB Minimum AttenUAtIoN..........coieieieeeeeeee e e e e 49
== T a] o] 1T R 49

Reference Level

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

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

Since the hardware of the R&S EPL1000 is adapted according to this value, it is rec-
ommended that you set the reference level close above the expected maximum signal
level. Thus you ensure an optimal measurement (no compression, good signal-to-
noise ratio).

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 101

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.
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Amplitude

Define an offset if the signal is attenuated or amplified before it is fed into the
R&S EPL1000 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 EPL1000 must handle. Do not rely on the dis-
played reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 101

Unit — Reference Level
The R&S EPL1000 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 44), conversion to
other units is possible.

The following units are available and directly convertible:
dBm

dBmV

dBpVv

dBpA

dBpW

Volt

Ampere

Watt

Remote command:
INPut<ip>:IMPedance on page 99
CALCulate<n>:UNIT:POWer on page 101

Setting the Reference Level Automatically (Auto Level) — Reference Level
Automatically determines a reference level which ensures that no overload occurs at
the R&S EPL1000 for the current input data. At the same time, the internal attenuators
are adjusted. As a result, the signal-to-noise ratio is optimized, while signal compres-
sion and clipping are minimized.

To determine the required reference level, a level measurement is performed on the
R&S EPL1000.

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 (Meas Time Manual)" on page 74).

Remote command:
[SENSe:]ADJust:LEVel on page 103
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Frequency

Attenuation
Defines the attenuation of the signal.

You can attenuate the signal in 1 dB steps. The range is specified in the datasheet.
Attenuation of less than 10 dB is only possible if you turn off 10 dB Minimum Attenua-
tion.

For more information, see the Preamplifier description in the R&S EPL1000 base unit
user manual.

The auto ranging feature in the receiver remains active even if you change the attenua-
tion and preamplifier properties in other measurement channels and then return to the
receiver application.

The R&S EPL1000 also allows you to determine the best attenuation automatically.
® In the receiver application, turn on the "Auto Ranging" feature.
® |n the other applications, select attenuation "Mode" - "Auto"

Remote command:
Global: INPut<ip>:ATTenuation[:VALue] on page 102
Attenuation mode: TNPut<ip>:ATTenuation:AUTO on page 102

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

When you turn on this feature, the attenuation is always at least 10 dB. This minimum
attenuation protects the input mixer and avoids accidental setting of 0 dB, especially if
you measure EUTs with high RFI voltage.

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

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

Remote command:
INPut<ip>:ATTenuation:PROTection[:STATe] on page 103

Preamplifier
Configures the preamplifier.

The preamplifier amplifies the signal by 20 dB.
More information.

Remote command:
State (global): INPut<ip>:GAIN:STATe on page 103
INPut<ip>:GAIN:STATe on page 103

5.5 Frequency

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

The center frequency of the input signal is configured in the "Frequency" tab of the
"Input/Frontend" dialog box.
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Frequency

Input Source Preselector External Generator | Amplitude Frequency

Frequency

Center 13.25 GHz

Center Frequency Stepsiz

Stepsize 0.1 * Demod BW * X-Factor

The remote commands required to configure the frequency are described in Chap-
ter 10.4.5, "Frequency configuration", on page 104.

(07T o1 (Y g o (=T [UT=Y o Loy 50
Center FreqUENCY SEEPSIZE....cciii i e e e e e e e e e e e e e e ee e 50

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 < fcenter < max — Spanmin/2
frax @nd span,,, depend on the instrument and are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency:CENTer on page 104

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

"0.1 *Demod  (default:) Sets the step size for the center frequency to 10 % of the

BW" demodulation bandwidth.

"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 104

[SENSe: ] FREQuency:CENTer:STEP: LINK:FACTor on page 105

[SENSe: ] FREQuency:CENTer: STEP on page 104
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5.6 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 EPL1000 can be output to a connected
device, and an external trigger signal from a connected device can be used by the
R&S EPL1000.

Trigger Source

Source IF Power

Level -20.0 dBm Drop-Out Time

Offset Slope Rising Falling

Hysteresis Holdoff

For more information, refer to the description of the Spectrum application in User Man-
ual of the R&S EPL1000.

LI [T S 101U (= PP 51
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L 1/Q POWET. ...ttt 52
L I POWET ..ottt 52
L FM / AM / PM / RF (OffliN€).....ceeeeeeeeeeeieeeeee et 52
L TIMIE. ettt 52
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Trigger Source

In the Analog Modulation Analysis application, the next measurement can be triggered
if the selected input signal exceeds the threshold specified using the "Trigger Level"
setting (see "Trigger Level" on page 53). Thus, a periodic signal modulated onto the
carrier frequency can be displayed. It is recommended that the measurement time cov-
ers at least five periods of the audio signal.

Remote command:
TRIGger<tp>[:SEQuence] : SOURce on page 106

Free Run < Trigger Source

No trigger source is considered. Data acquisition is started manually or automatically
and continues until stopped explicitly.
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Remote command:
TRIGger<tp>[:SEQuence] : SOURce on page 106

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

For details, see the "Instrument Tour" chapter in the R&S EPL1000 Getting Started
manual.

Remote command:

TRIG:SOUR EXT

TRIGger<tp>[:SEQuence] : SOURce on page 106

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

The trigger bandwidth corresponds to the resolution bandwidth setting for data acquisi-
tion (see "Resolution Bandwidth" on page 55).

Remote command:
TRIGger<tp>[:SEQuence] : SOURce on page 106

IF Power < Trigger Source
The R&S EPL1000 starts capturing data as soon as the trigger level is exceeded
around the third intermediate frequency.

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

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

This trigger source is only available for RF input.
For details on available trigger levels and trigger bandwidths, see the data sheet.

Remote command:
TRIGger<tp>[:SEQuence] : SOURce on page 106

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

Remote command:
TRIGger<tp>[:SEQuence] : SOURce on page 106

Time — Trigger Source
Triggers in a specified repetition interval.

See "Repetition Interval” on page 53.

Remote command:
TRIGger<tp>[:SEQuence] : SOURce on page 106
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Repetition Interval — Trigger Source
Defines the repetition interval for a time trigger.

The shortest interval is 2 ms.

Set the repetition interval to the exact pulse period, burst length, frame length or other
repetitive signal characteristic. If the required interval cannot be set with the available
granularity, configure a multiple of the interval that can be set. Thus, the trigger
remains synchronized to the signal.

Remote command:
TRIGger [:SEQuence] : TIME:RINTerval on page 110

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

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

Remote command:
TRIGger [:SEQuence] : LEVel:IFPower on page 109
TRIGger[:SEQuence] : LEVel:AM:RELative on page 108
TRIGger[:SEQuence] :LEVel:AM[:ABSolute] on page 108
[: ]
[: ]

TRIGger [ :SEQuence] : LEVel:FM on page 108

TRIGger [:SEQuence] : LEVel : PM on page 109

Trigger Offset

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

Offset < 0: Sweep starts earlier (pretrigger)

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

Remote command:
TRIGger<tp>[:SEQuence] : HOLDoff [ : TIME] on page 107

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.

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 107

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

Remote command:
TRIGger [:SEQuence] : DTIMe on page 106
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Bandwidth settings

Trigger Slope
Selects the polarity of the trigger source.

The trigger slope is unavailable for the free run trigger.

"Rising" The measurement starts when the signal rises to the trigger level.
"Falling" The measurement starts when the signal falls down to the trigger
level.

Remote command:
TRIGger<tp>[:SEQuence] :SLOPe on page 110

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 107

5.7 Bandwidth settings

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

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

Bandwidth Sweep

Demodulation Bandwidth RN {14

Demodulation Filter Flat Gauss

Meas Time (AQT) 80.0 ps

Resolution Bandwidth

Demodulation Bandwidth.............couuiiiiiii s 54
DemMOAUIALION FIlEI...ccuue e e e e e e e eeb e e e e e e e aaanns 55
Measurement TiMe (AQT ) e e e e e e e e eee e 55
Resolution BandWidth.............coueeiiiiiiie e 55

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 3.2,
"Demodulation bandwidth", on page 20.

For details on the relation between demodulation bandwidth and sample rate, refer to
Chapter 3.3, "Sample rate and demodulation bandwidth", on page 21.
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5.8

Sweep settings

Remote command:
[SENSe: | BWIDth:DEMod on page 120

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 3.3, "Sample rate and
demodulation bandwidth", on page 21.

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

Remote command:
[SENSe: ]BWIDth:DEMod: TYPE on page 120

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

Remote command:
[SENSe: ] ADEMod:MTIMe on page 118

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 120

Sweep settings

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

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

Bandwidth Sweep

Meas Time (AQT) EiIRINTH

Sweep Points 1001

Sweep Count

Specifics for 1: FM Time Domain

Continuous SWeepP / RUN CONt.....ccoo ettt e e e e e e e e s 56
Single Sweep / RUN SINGIE..........uuiiiiiiiieee e e e e e e re e e e s 56
CoNtiNUE SINGIE SWEEP....ciiiiiiiiieiee e e e e e e e e e e aaaaaaaees 56
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Sweep settings

Measurement TIMeE (AQT)..cei e s e e s enneeee s 57
SWEEP POINTS. .. e e e e e e e e e e e e e e e e e e ennne 57
SWEEP/AVErAgE COUNL......eeiiiiiiiiiiei ettt e s e bt e e e s e re e e e e enreas 57

Continuous Sweep / Run Cont
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, "Continuous Sweep" 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, a channel setup in continuous sweep mode is
swept repeatedly.

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

For details on the Sequencer, see the R&S EPL1000 User Manual.

Remote command:
Measurement mode: TNTITiate<n>:CONTinuous on page 115
Run measurement: INITiate<n>[:IMMediate] on page 117

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, "Single Sweep" 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 chan-
nel-defined sequence. In this case, the Sequencer sweeps a channel setup in single
sweep mode only once.

Furthermore, [RUN SINGLE] 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 EPL1000 User Manual.
Remote command:

Measurement mode: INITiate<n>:CONTinuous on page 115
Run measurement: INITiate<n>[:IMMediate] on page 117

Continue Single Sweep

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

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 115

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

Remote command:
[SENSe: ] ADEMod:MTIMe on page 118

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 121

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 121

5.9 Demodulation

Access: "Overview" > "Demod Settings"

Or: "Meas Setup" > "Demod"

e Basic demodulation measurement parameters (Demod).............ccoovvverriiiiiiiiinnnnnn. 57
o Demodulation SPECIIUM...........ooiiiiieee e 60
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o Resulttable SettiNgS......coo i —————— 70

5.9.1 Basic demodulation measurement parameters (Demod)

Access: "Overview" > "Demod Settings" > "Demod"
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Demodulation

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

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

Demod AF Filter = Scaling Unit

Settings Time Domain Zoom

Squelch State On State On off
Squelch Level -20.0 dBm Start _
AF Coupling AC Length Auto Manual

Selected Trace
PM Settings

Zero Phase Ref Pos

Phase Wrapping

RS To [UT=Y Fod TS = (= PSS 58
R To [T T o T 0= Y S 58
N OTo 107 o] 11T PRSPPI 58
S To (=Tt (=Y I =T = PP 59
TIME DOMAIN ZOOM ...ttt e e e e e e et e e e e e e e e e e e e e s anbenaeeeeeas 59
L SHAEE. ettt 59
L SHAI. et 59
IR Yo o JOU OO OO 60
Phase Wrap On/Off (PM Time Domain Only)......ccccooiiiiiiiiiieiieee e 60

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 123

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

Remote command:
[SENSe: ] ADEMod: SQUelch:LEVel on page 123

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
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Demodulation

If DC is selected, the absolute frequency is displayed. That means, an input signal
with an offset relative to the center frequency is not displayed symmetrically to the
zero line.
If AC is selected, the frequency offset is automatically corrected, i.e. the trace is
always symmetric 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 + 1.
If AC is selected, the frequency offset and phase offset are automatically corrected,
i.e. the trace is always symmetric to the zero line.

Remote command:
[SENSe: ] ADEMod<n>:AF:COUPling on page 122

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. Time domain zoom is useful if the measurement time
is very large and thus each sweep point represents 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. 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 EPL1000 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.

For details on detectors refer to the R&S EPL1000 User Manual.

Remote command:
[SENSe: ] ADEMod<n>:Z00M[ : STATe] on page 126

Start — Time Domain Zoom

Defines the start time for the time domain zoom area. For spectrum evaluations, the
start time is always 0.

User Manual 1179.5901.02 — 02 59



R&S®FPL1-K7 Configuration

5.9.2

5.9.2.1

Demodulation

Remote command:
[SENSe: ] ADEMod<n>:Z00M: STARt on page 125

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>:7Z00M: LENGth on page 124
[SENSe: ] ADEMod<n>:Z0OM:LENGth :MODE on page 125

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

On The phase is displayed in the range +£180° (z ). 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.

Remote command:
CALC:FORM PHAS/CALC:FORM UPH, see CALCulate<n>:FORMat on page 124

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.

L AN Ny 7| [N T 1 0] o R 60
L I S oAV Z= | (U E= 1 1[0 o DT 61

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.
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Demodulation

Demod Spectrum AF Filter Scaling Unit

Settings

e (1] 1.25 MHz

AF Start

AF Stop

AF Span

AF Full Span

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

Remote command:
[SENSe: ] ADEMod:AF:CENTer on page 128

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

Remote command:
[SENSe: ] ADEMod:AF:STARt on page 129

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 129

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 128

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 129

5.9.2.2 RF evaluation

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

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.

Demod Spectrum Scaling Unit

Center

Span

Demodulation Bandwidth SXIRL 1 74

RF Full Span (=DBW)

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 < fcenter < fmax - Spanmin/2
frax @nd span,,, depend on the instrument and are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency:CENTer on page 104

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

span =0: 0 Hz

span >0:

$PaNmin < fspan < Fmax

and f,,,=DBW/2

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

Remote command:
[SENSe: ] ADEMod:SPECtrum: SPAN [ :MAXimum] on page 130
[SENSe: ] ADEMod: SPECtrum: SPAN: Z0O0OM on page 130

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.
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5.9.3

Demodulation

For recommendations on finding the correct demodulation bandwidth, see Chapter 3.2,
"Demodulation bandwidth", on page 20.

For details on the relation between demodulation bandwidth and sample rate, refer to
Chapter 3.3, "Sample rate and demodulation bandwidth", on page 21.

Remote command:
[SENSe: | BWIDth:DEMod on page 120

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 130

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.

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

Demod  Spectrum AFFilter Scaling | Unit

High Pass Low Pass Weighting Deemphasis

None ~ None ~ None ~ None

All Filters Off

[ 1o T =T SRR 63
0 = PP 64
AT L=Te ] 1] o T PP P PP PPPPPPPPPR 64
==Y g1 o] B TS 1 USSRt 65
Deactivating all AF FIREIS......coo oot 65
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
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Demodulation

300 Hz: 800 Hz < demodulation bandwidth < 8 MHz

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

Note: When you are using one of the signal outputs, selecting the high pass filter is not
possible.

Remote command:

[SENSe:]FILTer<n>:HPASs[:STATe] on page 134
[SENSe:]FILTer<n>:HPASs:FREQuency[:ABSolute] on page 133
[SENSe:]FILTer<n>:HPASs:FREQuency:MANual on page 133

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

® Absolute low pass filters:
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.

Note: When you are using one of the signal outputs, you can only select the low pass
filter. High pass filters are not available in that case.

® 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 135
[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute] on page 134
[SENSe:]FILTer<n>:LPASs:FREQuency:RELative on page 135
[SENSe:]FILTer<n>:LPASs:FREQuency:MANual on page 134

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

User Manual 1179.5901.02 — 02 64



R&S®FPL1-K7 Configuration

Demodulation

"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 132
[SENSe:]FILTer<n>:CCIR[:UNWeighted] [:STATe] on page 131
[SENSe:]FILTer<n>:CCIR:WEIGhted[:STATe] on page 131
[SENSe:]FILTer<n>:AWEighted[:STATe] on page 131

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, which is done by the
deemphasis 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 pus: 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 us 750 ps
Max. AF frequency 25 kHz 12 kHz 8 kHz 800 Hz
Required demodulation bandwidth 2200 kHz | =100 kHz |=50kHz 2 6.4 kHz

For higher AF frequencies, you must increase the demodulation bandwidth.

Remote command:
[SENSe:]FILTer<n>:DEMPhasis[:STATe] on page 132
[SENSe: ]| FILTer<n>:DEMPhasis:TCONstant on page 132

Deactivating all AF Filters
"All Filter Off" deactivates all AF filters for the selected evaluation.
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5.9.4

5.9.4.1

Demodulation

Remote command:
[SENSe: ] FILTer<n>:AOFF on page 131

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.

@ AF BVAIUATION.....ccee e aaaas 66
L I S oAV Z= | [V E= 1 (o) o VT 68

AF evaluation

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

Demod @ Spectrum @ AF Filter = Scaling Unit
AF Range

dB per Division [EUNXIK]:]

Ref Position

Ref Value

AF Coupling

Deviation Linear Logarithmic

AF Auto Scale On off

Dev per Division/ dB per DiViSION...........oceieeiiiiiiiiiiiicciiiie i e e 66
Reference Value POSItION........cooiiiiie e eees 67
RETEIENCE VAIUE........coeeeeeeeeeeeeeeee ettt ee e 67
O o107 o] 11T PP 67
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AF AULO SCAIE......ccco oottt ettt ettt e e a e e e e e e e aeaaaaaeeeeeeraees 68

Dev per Division/ dB per Division
Defines the modulation depth or the phase deviation or frequency deviation per divi-
sion (logarithmic: 0.1 dB to 20 dB):

AM display: 0.0001 % to 1000 %
FM display: 1 Hz/div to 500 MHz/div
PM display: 0.0001 rad/div to 1000 rad/div
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Demodulation

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. Thus, the same result range is displayed in the
smaller window. In this case, the per division value does not correspond to the actual
display.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :PDIVision
on page 127

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.

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>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :RPOSition
on page 127

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 can vary for different windows.
For time domain and frequency domain windows, for example, a different reference
value can be displayed, although the same reference is actually used (but the positions
vary).

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

AF Coupling

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

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

® FM time evaluation
If DC is selected, the absolute frequency is displayed. That means, an input signal
with an offset relative to the center frequency is not displayed symmetrically to the
zero line.
If AC is selected, the frequency offset is automatically corrected, i.e. the trace is
always symmetric 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 + 1.
If AC is selected, the frequency offset and phase offset are automatically corrected,
i.e. the trace is always symmetric to the zero line.

Remote command:
[SENSe: ] ADEMod<n>:AF:COUPling on page 122

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 128

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 114

5.9.4.2 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".

Demod @ Spectrum @ AF Filter = Scaling Unit
AF Range

dB per Division [EUNIK:]

Ref Position 100.0 %

Ref Value 250.0 kHz

AF Coupling

Deviation Linear Logarithmic

AF Auto Scale On off
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RANGE. .. ettt e st e e e e e e e a e e e e s arreeeeeaaae 69
RET LEVEI POSIION. ... ot e e e e et e e e e e e e e e ananas 69
AULO SCAIE ONCE.. ettt e et e et e e e et e e et e e e aeeeeeeraanaeeanen 69
S To7= 11 0o TSRS 69
Range

Defines the displayed y-axis range in dB.
The default value is 100 dB.

For Analog Modulation Analysis measurements, time domain scaling is defined in Hz
(default: 500 kHz).

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

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 +280 % 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>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RPOSition
on page 127

Auto Scale Once

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

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

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] : AUTO ONCE
on page 137

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")
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5.9.5

5.9.6

Demodulation

"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 128
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :MODE

on page 137

Units

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

The units define how the demodulated data is displayed.

Demod | Spectrum | Scaling Unit

Unit

Phase Unit °

THD Unit dB %

Relative Unit  dB %

Phase Unit (RAA/DEQG).....c ittt 70
THD UNIt (%0/ DB).eeeeeeie ettt et e et e e smee e e st e e sne e e sreeeeneeesseeeennneeans 70
(= E= 1Y ST o USSR 70

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

Remote command:
UNIT<n>:ANGLe on page 138

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 138

Relative Unit
Defines the unit for relative demodulation results (see Chapter 5.9.6, "Result table set-
tings", on page 70).

Remote command:
CONFigure:ADEMod:RESults:UNIT on page 141

Result table settings

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

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

Demodulation Settings @ X

Result Table

Relative
Meas -> Reference

Detector Mode State  Reference Value

EM + Peak Clear Write (g 1.0 %
- Peak Clear Write (e Nigl 1.0 %

PM  +/-Peak Clear Write N0 Al 1.0 %

RMS Clear Write (LN il 1.0 %

Specifics for 4: Result Summary

The demodulation results are displayed in the "Result Summary" table (see also
"Result Summary" on page 36). The detectors used to determine the results can be
configured.

In addition to common absolute demodulation, the R&S FPL1-K7 AM/FM/PM Modula-
tion 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 mod-
ulation types (FM, AM, PM). For each modulation, a separate tab is provided in the dia-

log box.

D] (o1 (o] F TSR PR P UPPPPPPRPRPNt 71
1, o o [N 71
) = (- USSR 72
REFEIENCE VAIUE.........eeiiiiiieiec e e e e e e e e e e e re e e e e e e e e e e e e snannnes 72
MEAS -> REFEIENCE. ... .o e e e e e e e e et e e 72
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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Demodulation

"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 EPL1000 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 140
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE on page 140
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE on page 140

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 139
CONFigure:ADEMod:RESults:FM:DETector<det>:STATe on page 139
CONFigure:ADEMod:RESults:PM:DETector<det>:STATe on page 139

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 0.1.

Remote command:

CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence on page 139
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence on page 139
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence on page 139

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 0.1.

If necessary, the detectors are activated.

Remote command:
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>
on page 140
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>
on page 140
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>
on page 140
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5.10 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 4, "Mea-
surements and result displays", on page 28.

@ For details on working with the SmartGrid, see the R&S EPL1000 Getting Started man-
ual.

5.11 Automatic settings

Access: "Overview" > "Input / Frontend" > "Auto Settings"

Some settings can be adjusted by the R&S EPL1000 automatically according to the
current measurement settings.

Input Source Preselector Amplitude Frequency Auto Settings
Settings Settings Configuration
Auto All Meas Time LU

Auto Level Value 1.0 ms

Auto Frequency  ypper Level Hysteresis [RRIKi[:]

AF Auto Scale | ower Level Hysteresis [ERiKil:]

The remote commands required for automatic configuration are described in Chap-
ter 10.4.7, "Automatic configuration”, on page 111.

Adjusting all Determinable Settings Automatically (Auto All)..........ccoovriiiiiiiiiineenne 73
Adjusting the Center Frequency Automatically (Auto Frequency).......ccccooeuveeeeiieneenn. 74
Setting the Reference Level Automatically (Auto Level).......ccccvvieeeeeeeeeeeic e, 74
Resetting the Automatic Measurement Time (Meas Time AutO)........ccceveeeeeiiiiccnnnnnen. 74
Changing the Automatic Measurement Time (Meas Time Manual)..................ccceeeee. 74
UpPPEr LeVEl HYSIEIESIS. ..ottt e e e e e 75
LoWer LeVel HYSIEreSiS. ..ottt e s e e e 75
o U o T T~ [ OSSR 75

Adjusting all Determinable Settings Automatically (Auto All)

Activates all automatic adjustment functions for the current measurement settings,
including:

® Auto Frequency

® Auto Level

® "AF Auto Scale" on page 68
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Remote command:
[SENSe:]ADJust:ALL on page 111

Adjusting the Center Frequency Automatically (Auto Frequency)
The R&S EPL1000 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.

Remote command:
[SENSe:]ADJust :FREQuency on page 113

Setting the Reference Level Automatically (Auto Level)

Automatically determines a reference level which ensures that no overload occurs at
the R&S EPL1000 for the current input data. At the same time, the internal attenuators
are adjusted. As a result, the signal-to-noise ratio is optimized, while signal compres-
sion and clipping are minimized.

To determine the required reference level, a level measurement is performed on the
R&S EPL1000.

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 (Meas Time Manual)" on page 74).

Remote command:
[SENSe:]ADJust:LEVel on page 103

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

(Spectrum and AM/FM/PM modulation analysis application: 1 ms)

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 112

Changing the Automatic Measurement Time (Meas Time Manual)
This function allows you to change the measurement duration for automatic setting
adjustments. Enter the value in seconds.

Note: The maximum measurement duration depends on the currently selected mea-
surement and the installed (optional) hardware. Thus, the measurement duration
actually used to determine the automatic settings can be shorter than the value you
define here.

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 112
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 111
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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 that 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 112

Lower 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 a lower threshold that the signal must fall below (compared to the last mea-
surement) before the reference level is adapted automatically.

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:LOWer on page 112

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 114
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Trace configuration

6 Analysis

6.1

Access
® "Overview" > "Analysis"
General result analysis settings concerning the trace, markers, lines etc. are similar to

the analysis functions in the Spectrum application, except for the features described
here.

For more information, refer to the R&S EPL1000 User Manual.

o Trace configUration..........ooi i e e 76
O Marker SEHINGS. ... . e 77
e Display lines and limit INES.........cueeiiiiiiiiiiii e 77

Trace configuration

Access
e "Qverview" > "Analysis" > "Trace"

For more information, refer to the user manual of the R&S EPL1000.

Spectrograms in the Analog Modulation Analysis application
Basically, spectrograms work the same as in the Receiver application.

However, in the Analog Demodulator, they have the following distinctive features.
® Not all result displays support spectrograms.

® Compared to the Receiver or Spectrum application, a spectrogram can not be
added as an independent result display. Instead, spectrograms relate to a certain
measurement window (or result display). Result diagram and spectrogram are a
single entity in that case and can not be divided.

To view results in a spectrogram, select a window (indicated by a blue frame), then
select [TRACE] > "Spectrogram Config".

Spectrograms are either displayed in "Split" mode (spectrogram is displayed below the
trace diagram), in "Full" mode (trace diagram is not displayed), or not displayed at all
(lloﬁ)ll.

When the "Spectrogram Config"softkey is greyed out, spectrograms are not supported
by the selected result display.

=1 (TSP PP 76

State

Activates and deactivates a Spectrogram subwindow.

"Split" Displays the Spectrogram as a subwindow in the original result dis-
play.
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6.2

6.3

Display lines and limit lines

"Full" Displays the Spectrogram in a subwindow in the full size of the origi-
nal result display.

"Off" Closes the Spectrogram subwindow.

Remote command:
CALCulate<n>:SPECtrogram:LAYout on page 161

Marker settings

Access

® "Overview" > "Analysis" > "Marker"

® "Overview" > "Analysis" > "Marker" > "Marker Function"

For more information, refer to the user manual of the R&S EPL1000.

LinK AF SPeCtrum IMarKer........ooeviiiiiiiiicceie it e e e e e e e e e 77
[ | G T g TN Y= T T RSO 77

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

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 160

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

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 160

Display lines and limit lines

Access (limit lines): "Overview" > "Analysis" > "Lines" > "Limit Lines"
Access (display lines): "Overview" > "Analysis" > "Lines" > "Display Lines"

For more information, refer to the user manual of the R&S EPL1000.
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7 How to perform measurements in the R&S
FPL1-K7 AM/FM/PM Modulation Analysis
application

The following step-by-step instructions demonstrate how to perform AM/FM/PM Modu-
lation Analysis with the optional R&S FPL1-K7 AM/FM/PM Modulation Analysis appli-
cation.

1.

2
3.
4

10.

Press [MODE].
Select the "AM/FM/PM Modulation Analysis" application.
Select "Overview" to display the "Overview" for AM/FM/PM Modulation Analysis.

Select "Input/Frontend" > "Frequency" tab to define the input signal's center fre-
quency.

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

"Demodulation Bandwidth": the span of the input signal to demodulate
"Measurement Time": how long the input signal is measured

"Resolution Bandwidth": how precise the signal is demodulated

"Capture Offset" (multistandard mode only): the offset of the analysis interval
from the start of the capture buffer

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

Select "Demod/Display" and select the demodulation displays that are of interest to
you (up to 6).
Arrange them on the display to suit your preferences.

Exit the SmartGrid mode and select "Overview" to display the "Overview" again.

Select "Demodulation Settings" to define demodulation parameters for each evalu-
ation:

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).

Select "Overview" > "Analysis" to use the advanced analysis functions in the
demodulation displays.
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11.

12.

How to export trace data and numerical results

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).

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).

Start a new sweep with the defined settings.
In multistandard mode, to stop the continuous measurement mode by the
Sequencer and perform a single data acquisition:

a) Select the Sequencer () from the toolbar.
b) Set the Sequencer state to "Off".
c) Press [RUN SINGLE].

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".

7.1 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 or .CSV extension. For details on the storage format, see
Chapter C, "Reference: ASCII file export format", on page 168.

To export trace data and table results

1.
2.

Select [TRACE] > "Trace Config" > "Trace / Data Export" tab.

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".

Optionally, select "Include Instrument & Measurement Settings" to insert additional
information in the export file header.

Select "Export Trace to ASCII File".

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

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

Select the data format of the ASCII file.
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How to export trace data and numerical results

8. Select "Save" to close the dialog box and export the data to the file.
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8 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 EPL1000 with application firmware R&S FPL1-K7: Analog Modulation
Analysis

® A vector signal generator, e.g. R&S SMW

Signal generator Signal analyzer

Figure 8-1: 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:

—_

Preset the R&S EPL1000.
Set the center frequency to 500 MHz.

Set the reference level to 0 dBm.

A 0N

Select [MODE] and then "AM FM PM Analog Demod".

By default, the "FM Time Domain" result display and a "Result Summary" are
shown.
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1 FM Time Domain e 1AP Clrw DC Ref:0 Hz

CF 100.0 MHz 1001 pts

Figure 8-2: Default Analog Modulation Analysis measurement result display

5. Set the measurement time (AQT) to 7 ms to measure 10 periods of the signal.

6. Adjust the y-axis scaling to the measured frequency deviation automatically by
selecting "Scale Config" > "Scaling" tab > "AF Auto Scale": "On".

1 FM Time Domain ® 1AP Clrw DC Ref:0 Hz

T

\ il )
’UII“VHHI\HH Hl.rlllh”“ H[L .HJH |[l|r,1Hn+ H J J\‘ Jh fittt ll‘h

CF 100.0 MHz 1001 pts

Figure 8-3: 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 "Display Config" and add an "RF Spectrum" window to
the display.
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1 FM Time Domain e 1AP Clrw DC Ref:0 Hz
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CF 100.0 MHz 1001 pts 8.0 us/
5 RF Spectrum e 1AP Clrw

CF 100.0 MHz 1001 pts Span 5.0 MHz

Figure 8-4: RF spectrum of FM signal with default demodulation bandwidth = 5§ MHz

8. As you can see in Figure 8-4, 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 "Demod BW" and reduce the
value to 200 kHz.

IH '\'f"ﬁ'f"l""”'ll”"'W'!'['W'!"'\""" I -1AD|C“W|D|CT\OHZ
i A i \ ..‘. H!‘ll
..'.....{..'-.'.."...’.-.‘.'.'."..'..-.'...u‘*m‘ T .f: T Urjr-ull-,,ii: l-H

CF 100.0 MHz 1(][]1 pts 8.0 ps/
5 RF Spectrum ® 1AP Clrw

CF 100.0 MHz 1001 pts Span 5.0 MHz

Figure 8-5: 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.

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.
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b) Press [SPAN].
c) Select "Full Span".

1 FM Time Domain @ 1AP Clrw DC Ref:0 Hz
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Figure 8-6: 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
"Display Config" and move an "FM Spectrum" window over the "RF Spectrum" win-
dow in the display.

1 FM Time Domain e 1AP Clrw DC Ref:0 Hz
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CF 100.0 MHz 1001 pts 8.0 us/
5 RF Spectrum e 1AP Clrw

L

e I L Y
Span 5.0 MHz
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CF 100.0 MHz 1001 pts

Figure 8-7: 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 [AMPT].
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c) Select "Scale Config".
d) Disable the "AF Auto Scale" function.
e) Define the new reference value (at 100% = top of the diagram) as 7100 kHz.

1 FM Time Domain e 1AP Clrw DC Ref:0 Hz
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CF 100.0 MHz 1001 pts 8.0 ps/
5 RF Spectrum ® 1AP Clrw

A 0 A A A ol - - it A M A WAV wl |
CF 100.0 MHz 1001 pts Span 5.0 MHz

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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9 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 can 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 is probably appropriate.

This procedure is demonstrated in the measurement example described in Chapter 8,
"Measurement example: demodulating an FM signal", on page 81.

For further recommendations on finding the correct demodulation bandwidth, see
Chapter 3.2, "Demodulation bandwidth", on page 20.

Adjusting the displayed span

Be aware that the span of the "RF Spectrum" display is not automatically increased for
a wider DBW. Sometimes, it can be useful to display only a small range from the
demodulated bandwidth. Thus, if the RF spectrum does not show the entire demodula-
ted bandwidth, 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 that the demodulation bandwidth is defined correctly (see Determin-
ing the demodulation bandwidth).

User Manual 1179.5901.02 — 02 86



R&S®FPL1-K7

Remote commands for analog demodulation

10

10.1

10.1.1

Introduction

Remote commands for analog demodula-
tion
The following commands are specific to performing measurements in the Analog

Demodulation application in a remote environment. The R&S EPL1000 must already
be set up for remote operation in a network as described in the base unit manual.

L J [ 01 (o T 0T34 o] o 1SR 87
®  COMMON SUfIXES...uuiiiiiiiiieei ittt e e e e e e e e e s s ar e e e e e e e e e e e snannnes 92
L JI Y o] o] [Tox= 11 o] g TE=T=Y 1=Tox 1T} o TR 92
e Measurement CONfIGUIatioN........ccevieeeiii i 96
e Result display configuration.............eeeeeiiiiiiiiiiiicii e 141
o  Measurement rESUIS...... ... i 149
L I N g E= 1 S 160
o Data import and EXPOrt........coooiiiiiii e ————— 161
®  Programming @XamPIe........ccueiii it e e 162
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, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

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

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the R&S EPL1000.

Remote command examples

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

Conventions used in descriptions

The following conventions are used in the remote command descriptions:
e Command usage
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10.1.2

10.1.3

Introduction

If not specified otherwise, commands can be used both for setting and for querying
parameters.

If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value and it is the
result of a query.
Parameters required only for setting are indicated as Setting parameters.
Parameters required only to refine a query are indicated as Query parameters.
Parameters that are only returned as the result of a query are indicated as Return
values.

® Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S EPL1000 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 uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

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

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.
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10.1.4

10.1.5

10.1.6

Introduction

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

Example:

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

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

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.

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:Z0OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

Alternative keywords

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

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

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

SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.
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10.1.6.1

Introduction
Example:
LAYout :ADD:WINDow Spectrum, LEFT,MTABle
Parameters can have different forms of values.
L I N U 0 =T g V7= | [T TN 90
L = T To ) [<Y= 1 o T 91
L I O =T = Tox (=T o F= | = TR 91
L I O F= = Tt (=Y ] (e [ USRI 91
L N =1 To Yot Qe F= | = N 91

Numeric values

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

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

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

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

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

*  MIN/MAX

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

Defines the default value.
e UP/DOWN

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

Querying numeric values

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

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

Sometimes, numeric values are returned as text.
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10.1.6.2

10.1.6.3

10.1.6.4

10.1.6.5

Introduction

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

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

Boolean

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

Querying Boolean parameters

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

the value O ("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 10.1.2, "Long and short form",

on page 88.

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

10.2 Common suffixes

In the R&S FPL1-K7 AM/FM/PM Modulation Analysis application, the following com-
mon suffixes are used in remote commands:

Table 10-1: Common suffixes used in remote commands in the R&S FPL1-K7 AM/FM/PM Modulation
Analysis application

Suffix Value range Description
<m> 1to 16 Marker
<n> 1to 6 Window (in the currently selected channel setup)
<t> 1t06 Trace
<li> 1t0 8 Limit line
<k> 1..8 (Limit line) Selects a limit or display line.
1] 2 (Display line)
<pk> 1..3000 Selects a peak.
<ou> irrelevant

@ Selecting windows in multiple channel setups

Note that the suffix <n> always refers to a window in the currently selected channel
setup.

10.3 Application selection

INSTrument:CREAte:DUPLICALE. ........ceueeeeie et eea 93
INSTrument:CREAIE[INEW].....cceiieeeeeeeeeeee e e e e e e e e e e e e e e e e e e et e ee et e e e e e e e as 93
INSTrument:CREAIE:REPLACE. ...........cceevereriiriririiieieieieeeeeeeeeeeeeeeeeeeeeeeeeessrsrsaraba—annnes 93
INSTIUMENEDELELE. c.uuuiieiieiiiee e et e et e e et e e e e e e e et s e e e e eetaa s eessesbaneeaeeeentansaaaeens 94
IN S T UMENE LIS T 2. et e ettt ettt e e ettt e e e et ee e e e e e eeaa e e e s eesban e eeseesataeeeeerstannnnns 94
INSTrUMENERENGME. ... ccceeiiiieieee et e e et e e e ettt e e e e eetaeeeeeeeetaeeeeeeessaaaeeeeseesannseeeeensnnn 95
1N S 0T g = 14 RS = I P 95
SYSTemM:PRESEt:CHANNEIEXEC]. .. ittt e et e e e e e e e e e eaas 96
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INSTrument:CREate:DUPLicate

Duplicates the currently selected channel setup, i.e creates a new channel 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 consecutive number
(e.g. "lIQAnNnalyzer" -> "IQAnalyzer 2").

The channel setup to be duplicated must be selected first using the INST: SEL com-
mand.

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

Usage: Event

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

Adds a 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 INSTrument : LIST?
on page 94.

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

Example: INST:CRE SAN, 'Spectrum 2'

Adds a spectrum display named "Spectrum 2".

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

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 94.
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<ChannelName2>

Example:

Usage:

Application selection

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 94).

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 ":", "*", "?".

INST:CRE:REPL 'Receiver',6 REC, 'REC2'
Replaces the channel setup named "Receiver" by a new chan-
nel setup of type "Receiver" named "REC2".

Setting only

INSTrument:DELete <ChannelName>

Deletes a channel setup.

If you delete the last channel setup, the default "Receiver" channel setup is activated.

Setting parameters:
<ChannelName>

Example:

Usage:

INSTrument:LIST?

String containing the name of the channel setup you want to
delete.
A channel setup must exist to delete it.

INST:DEL 'Receiver'
Deletes the channel setup with the name 'Receiver'.

Setting only

Queries all active channel setups. The query is useful to obtain the names of the exist-
ing channel setups, which are required to replace or delete the channel setups.

Return values:
<ChannelType>,
<ChannelName>

Example:

Usage:
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For each channel setup, the command returns the channel setup
type and channel setup name (see tables below).

Tip: to change the channel setup name, use the TNSTrument :
REName command.

INST:LIST?
Result for 2 channel setups:
'REC', 'Receiver', 'REC', '"Receiver 2'

Query only
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Table 10-2: Available channel setup types and default channel setup names

Application <ChannelType> Parameter Default Channel setup Name®)
Receiver RECeiver Receiver

Spectrum SANalyzer Spectrum

1/Q Analyzer 1Q IQ Analyzer

Analog Modulation Analy- | ADEMod Analog Demod

sis

Click Rate Analyzer CRANalyzer Click Rate Analyzer

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>
Renames a channel setup.

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

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

Example: INST:REN 'Receiver', 'REC'
Renames the channel setup with the name 'Receiver' to 'REC'.

Usage: Setting only

INSTrument[:SELect] <ChannelType> | <ChannelName>

Activates a new channel setup with the defined channel setup type, or selects an exist-
ing channel setup with the specified name.

Also see

® INSTrument:CREate[:NEW] on page 93

Parameters:

<ChannelType> Channel type of the new channel setup.
For a list of available channel setup types see TNSTrument:
LIST? on page 94.

<ChannelName> String containing the name of the channel setup.
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Example: INST IQ
Activates a channel setup for the 1/Q Analyzer application (eval-
uation mode).
INST 'MyIQSpectrum'
Selects the channel setup named 'MylQSpectrum' (for example
before executing further commands for that channel setup).

SYSTem:PRESet:CHANnNel[:EXEC]
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 42

10.4 Measurement configuration

@ StaNdard SEIECHON. .......cuieiei et e e rae e e e aae 96
®  INPUt CONFIQUIALION. .. ... e 97
o  Output configUration..........oooiiiiiiiirccer e ———————— 100
o  Amplitude configuIration............cooiiiiiii oo 100
o  Frequency CONfIGQUIatioN........cociiiiiiii e 104
L JI g T To T oo o 18] =1 o] o PSR 105
o Automatic coNfiQUIratioN...........ueeeiiiieiiii i 111
L I 7= - = oo [ 171 o 1 114
o Demodulation SEHiNGS.....ccooo i ——— 122

10.4.1 Standard selection

[SENSE:JADEMOG:PRESEH:STANGAI]. ... e eeeveereeeeeereseeeeeeseeseeeseeseessesesesssesseeseeseeseessesseeens 96
[SENSE:JADEMOG:PRESEERESTOIE. cv.eeeeeeeeeeeeseeseeeseseesesesesesesessesessseesesseesseseeeseeseeenesens 97
[SENSE:JADEMOG:PRESEE:STORE. «...eeeeeereeeeeeeeeeeeeseseeeeseseseseeeseeeeseseseeseseseeseseseseeseseseseens 97

[SENSe:]ADEMod:PRESet[:STANdard] <Standard>
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
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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 41

[SENSe:]ADEMod:PRESet:RESTore

Manual operation: See "Restore Standard Files" on page 41

[SENSe:]ADEMod:PRESet:STORe <Standard>
Saves the current Analog Modulation Analysis 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.
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 41

10.4.2 Input configuration

@ RE INPUL et e e e e e e e e e e e e e e e e e e e e e e e e eeeeee e aaaaas 97
® Preselector CoNfiguration............cuiiiiiiiiiin i 100
®  LISN cONfigUuration........ccccuiiiiiieiieeec e e e e e e 100

10.4.21 RF input

INPut<ip>:AT Tenuation:LIMITer[:STATE]. . eeeru e e e e e e e e e e 97
INPut:ATTenuation:PROTECHON:RESEL.........ceeeeeiieieiiiiiiiccreeseee e e e e e e e e e e e e e e e e e eeeeeeeenenennanannnas 98
1N U o | I PPN 98
1N o | =Y PRt 98
LU S To |1V T F= o oSN 99
LU T Bt = I =Yo7 P 99

INPut<ip>:ATTenuation:LIMiter[:STATe] <State>
This command turns the pulse limiter on and off.

The pulse limiter is an additional protection mechanism for the second RF input that
attenuates high level pulses.
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Suffix:

<ip> irrelevant

Parameters:

<State> ON|OFF|1]0
*RST: ON

Example: /[Turn on pulse limiter

INP:ATT:LIM ON

Manual operation: See "Pulse Limiter" on page 44

INPut:ATTenuation:PROTection:RESet

Resets the attenuator and reconnects the RF input with the input mixer for the

R&S EPL1000 after an overload condition occurred and the protection mechanism
intervened. The error status bit (bit 3 in the STAT: QUES : POW status register) and the
INPUT OVLD message in the status bar are cleared.

(For details on the status register see the R&S EPL1000 base unit user manual).
The command works only if the overload condition has been eliminated first.

Example: INP:ATT:PROT:RES

INPut:FILE:PATH <FileName>[, <AnalysisBW>]

Selects the 1/Q data file to be used as input for further measurements.

Parameters:

<FileName> String containing the path and name of the source file.
The file extension is *.ig.tar.

<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.
Default unit: HZ

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'

Uses 1/Q data from the specified file as input.

Manual operation: See "Select |/Q data file" on page 45

INPut:FILTer:SAW <State>
Determines which IF path the R&S EPL1000 hardware uses.

Parameters:
<State> AUTO | OFF

AUTO
The R&S EPL1000 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 44

INPut<ip>:IMPedance <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

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

Manual operation: See "Impedance" on page 44

INPut<ip>:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the R&S EPL1000.

Tip: The 1/Q data to be analyzed for AM/FM/PM Modulation Analysis cannot only be
measured by the R&S FPL1-K7 AM/FM/PM Modulation Analysis application itself, it
can also be imported to the application, provided it has the correct format. Further-
more, the analyzed I/Q data from the R&S FPL1-K7 AM/FM/PM Modulation Analysis
application can be exported for further analysis in external applications.

For details, see the R&S EPL1000 1/Q Analyzer and I/Q Input User Manual.

Suffix:

<ip> 1]2
irrelevant

Parameters:

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

Manual operation: See "l/Q Input File State" on page 45
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10.4.2.2 Preselector configuration

The remote commands to configure the preselector are the same as in the Receiver
application.

For a comprehensive list of commands, refer to the user manual of the R&S EPL1000.

10.4.2.3 LISN configuration

The remote commands to configure LISNs are the same as in the Receiver application.

For a comprehensive list of commands, refer to the user manual of the R&S EPL1000.

10.4.3 Output configuration

For a list of commands required to configure analog demodulation output and LISNs,
refer to the R&S EPL1000 user manual.

DIAGNOSHIC:SERVICEINSOUITE. ...uuiieteeeiteee et e et e e et e e et s e e e e e esa s e s saesesaassestaseesansasens 100

DIAGnostic:SERVice:NSOurce <State>

Turns the 28 V supply of the BNC connector labeled [noise source control] on the
R&S EPL1000 on and off.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 46

10.4.4 Amplitude configuration

Commands to configure the amplitude described elsewhere.
® INPut<ip>:IMPedance on page 99

CALCUIAtESNZIUNIT:POWVET ... e e e e e e e e e e e et ee ettt e e e e s e e e e e e e e eaaaaeeeeeeeeeannnnees 101
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel.......ccccorrrrrrrurunnnnnn. 101
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet................ 101
INPU<ip>:ATTENUAtION[IVALUE]. ...cevtiieeeeeetttieeeeeeeetee e e e e e ettieeeeeeetnaaeeeesersanaeeeeressnnnsaasenes 102
INPUt<ip>:ATTENUAtIONIAUTO ... .c.ceitiieieee ettt i eeeeeetee e e e e e eeteeeeeeeeeabaeeeeseetanaeeaesessannsaaeeees 102
INPut<ip>:ATTenuation:PROTECHON[:STATE] .uuuueeeeieerieeeeeeeereeeeeeeeeraeeeeeeeeeaieseeeeresnnaeeaes 103
1NN T B €7 | NN RS 7 = RS 103
[SENSEJADJIUSELEVEL.c..eeveeeeeeeeeeeeeeseeeeeeseseseseeseseeeseeeeseseseesesesessssesesseesneneseseseeseseseesens 103
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CALCulate<n>:UNIT:POWer <Unit>
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 | DBM_mhz | DBM_hz | DBUa_mhz |
DBUV_mhz | DBmV_mhz | DBpW_mhz
*RST: dBm

Example: CALC:UNIT:POW DBM

Sets the power unit to dBm.

Manual operation: See "Unit" on page 48

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

Defines the reference level (for all traces in all windows).

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

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0 dBm

Default unit: DBM

Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 47

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

Defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
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<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

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

Example: DISP:TRAC:Y:RLEV:0OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 47

INPut<ip>:ATTenuation[:VALue] <Attenuation>
This command defines the attenuation at the RF input.

To protect the input mixer, attenuation levels of 10 dB or less are possible only if you
have turned off the input protection with TNPut<ip>:ATTenuation:PROTection|:
STATe] on page 103.

Suffix:

<ip> irrelevant

Parameters:

<Attenuation> Range: 0dB to 55dB
*RST: 10 dB
Default unit: dB

Example: /[Define attenuation

INP:ATT 40dB

Manual operation: See "Attenuation” on page 49

INPut<ip>:ATTenuation:AUTO <State>
This command turns automatic determination of the attenuation level on and off.

When you turn it on, the R&S EPL1000 selects an attenuation that results in a good
signal-to-noise ratio without overloading the RF input.

Suffix:

<ip> irrelevant

Parameters:

<State> ON | OFF
ON
Selects automatic attenuation mode.
OFF
Selects manual attenuation mode.
*RST: ON

Example: /[Turn on auto ranging

INP:ATT:AUTO ON
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Manual operation: See "Attenuation" on page 49

INPut<ip>:ATTenuation:PROTection[:STATe] <State>

This command turns the availability of attenuation levels of 10 dB or less on and off.

Suffix:
<ip> irrelevant
Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Turn on input protection

INP:ATT:PROT ON

Manual operation: See "10 dB Minimum Attenuation" on page 49

INPut<ip>:GAIN:STATe <State>

This command turns the preamplifier on and off.

Suffix:

<ip> irrelevant

Parameters:

<State> ON|OFF|1]0
*RST: OFF

Example: [[Turn on preamplifier

INP:GAIN:STAT ON

Manual operation: See "Preamplifier" on page 49

[SENSe:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The

R&S EPL1000 is not overloaded and the dynamic range is not limited by an S/N ratio
that is too small.

Example: ADJ:LEV

Manual operation: See "Setting the Reference Level Automatically (Auto Level)"
on page 48
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10.4.5 Frequency configuration

[SENSE: IFREQUENCY:CENTE . ..uuuiiiieietiieeeee ettt ee e e e ettt e e e e eeetaae e e e s eesbaeeeeeeastan e eeseerananss 104
[SENSE:JFREQUENCY:CENTEISTEP. ...veeeeteeeeeeeeeeeeeeeeeseeeeeseetesereseseseeseesesessesessseseseseneenens 104
[SENSe:]JFREQuency:CENTer:STEP:LINK. ... ...t 104
[SENSe:]JFREQuency:CENTer:STEP:LINK:FACTON....u ettt 105

[SENSe:]JFREQuency:CENTer <Frequency>

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 50

[SENSe:]JFREQuency:CENTer:STEP <StepSize>
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 104.

Parameters:

<StepSize> fax IS specified in the data sheet.
Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

Example: //Set the center frequency to 110 MHz.

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Manual operation: See "Center Frequency Stepsize" on page 50

[SENSe:]JFREQuency:CENTer:STEP:LINK <CouplingType>

Couples and decouples the center frequency step size to the span or the resolution
bandwidth.

Parameters:
<CouplingType> SPAN | RBW | OFF
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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 50

[SENSe:]JFREQuency:CENTer:STEP:LINK:FACTor <Factor>

Defines a step size factor if the center frequency step size is coupled to the span or the
resolution bandwidth.

Parameters:
<Factor> 1to0 100 PCT
*RST: 10
Default unit: PCT
Example: /ICouple 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 50

Trigger configuration

TRIGer<tp>[:SEQUENCE:SOURCE. ...c.eueeeetueaaaaaaa e e e e e e e e e e e e e e e e ee e e e eeeeeen e e e e e e e e e eeas 106
TRIGE:SEQUENCE]IDTIME. ... uuuueeieeeee e e e e eeeeeeeeee et eee et eeeeeeeestnna e aaseeeseesaeaaaaeaeeereeeeennens 106
TRIGger<tp>[:SEQUence]:HOLDO: TIME]......cieieeieriieieeeeeeiieeeeeeeenteeeeeeeetnieeeeeeeentnneeeeees 107
TRIGger[:SEQuUeNce]:IFPOWEr:HOLDOR . ......uuciiiiieiieie et e e e e e e eees 107
TRIGGer:SEQUENCE]:IFPOWETIHY STEIESIS. . uiiieeirriieieeieeiieie e e e eetaee e e e eeetee e e e e e eeraneeeeeeenes 107
TRIGger[:SEQUeNCe]:.LEVEl:AM[:ABSOIULE]......ueiieeeeeiieieeeeeiiice e e e e eeie e e e e e e e s e s e e eeanae e e e 108
TRIGger[:SEQueNce]:.LEVEl:AMIRELAIVE. ....ccccvveie et 108
TRIGQEr:SEQUENCEILEVEIFM......uuiiieie et e e e e e e e e e e e e e eeeeeeeees 108
TRIGQEr[:SEQUENCE]:LEVELIFPOWEN...........ceeeeeeeeeeeerertiteeeeeaeseeeeeeeaeaeeeeeeeeeeeeesessararanes 109
TRIGQer:SEQUENCE]:LEVEIIQPOWET.......iiieiiiiiiieee ettt e e ee et e et e e e e e eeae e e e e e erannss 109
TRIGQEr:SEQUENCELLEVEIPM....uuiiiiiiieiieie ettt e e e e e e e e e e e e e e aaaae e e e s eeannas 109
TRIGQer:SEQUENCE]:LEVEIRFPOWET........uuiieiieeiiiiies et e e et e e e e e e s e e e e eeaa e e e e eeeeen 110
TRIGQer<tp>[:SEQUENCE]:SLOPE......ccceiieie e e e e et e e e e e e e e e e et e e e e e eeraaas 110
TRIGQer[:SEQUENCE]:TIME:RINTEIVAL ....ccuuuieeeeeeiiiie e e et e e e e et e e e e e e e e e e ee e e e e eeeees 110
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TRIGger<tp>[:SEQuence]:SOURce <Source>
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 Chapter 5.6, "Trigger configuration”, on page 51.

Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure that this situation is avoided in your remote control programs.

Suffix:
<tp> irrelevant
Parameters:
<Source> See table below.
*RST: IMMediate
Example: //Select external trigger input as source of the trigger signal

TRIG:SOUR EXT

Manual operation: See "Trigger Source" on page 51

Table 10-3: Available trigger sources

SCPI parameter Trigger source

AF AF power signal

AM Corresponds to the RF power signal

EXTernal Trigger signal from the [Trigger Input] connector.
FM FM power signal

IFPower Second intermediate frequency.

IMMediate Free Run trigger.

IQPower Magnitude of sampled I/Q data.

PM PM power signal

TIME Time interval

TRIGger[:SEQuence]:DTIMe <DropoutTime>

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

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Default unit: S
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Manual operation: See "Drop-Out Time" on page 53

TRIGger<tp>[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the sweep (data cap-
turing).

A negative offset is possible for time domain measurements.

For the trigger sources "External" or "IF Power", a common input signal is used for both
trigger and gate. Therefore, changes to the gate delay affect the trigger offset as well.

Suffix:

<tp> irrelevant

Parameters:

<Offset> Range for measurements in the frequency domain:
Osto10s
Range for measurements in the time domain:
negative sweep time to 10 s
*RST: Os
Default unit: s

Example: /[Define a trigger offset

TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 53

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
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 EPL1000 ignores the holding time for frequency sweep, FFT sweep, zero span
and I/Q data measurements.

Parameters:
<Period> Range: Os to 10s
*RST: O0s
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 54

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

Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.
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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 53

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 53

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.

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 53

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.
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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 53

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

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

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

Parameters:

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

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 53

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

Defines the magnitude the I/Q data must exceed to cause a trigger event.

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IQP -30DBM

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
Example: TRIG:LEV:PM 1.2 RAD

Sets the PM trigger threshold to 1.2 rad
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Manual operation:  See "Trigger Level" on page 53

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

Defines the power level the RF input must exceed to cause a trigger event. Note that
any RF attenuation or preamplification is considered when the trigger level is analyzed.
If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

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

Example: TRIG:LEV:RFP -30dBm

TRIGger<tp>[:SEQuence]:SLOPe <Type>

Selects the trigger slope.

Suffix:

<tp> irrelevant

Parameters:

<Type> 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: /[Select trigger slope

TRIG:SLOP NEG

Manual operation: See "Trigger Slope" on page 54

TRIGger[:SEQuence]: TIME:RINTerval <Interval>

Defines the repetition interval for the time trigger.

Parameters:

<Interval> numeric value
Range: 2 ms to 5000 s
*RST: 10s
Default unit: S

Example: TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 5
The sweep starts every 5 s.

User Manual 1179.5901.02 — 02 110



R&S®FPL1-K7 Remote commands for analog demodulation

Measurement configuration
Manual operation: See "Repetition Interval" on page 53

10.4.7 Automatic configuration

Commands for automatic configuration described elsewhere.
® [SENSe:]ADJust:LEVel on page 103

[SENSE:JADUJUSEALL....coieieeeeeeeeeeee ettt e e e s e e e e e e e e eaaaaeeeseeeeeeeeessssrssrasasannnnnses 111
[SENSe:]ADJust:CONFigure:LEVEl:DURGLON. .......cuuuieeeeeieiiie e e et e e e e e e e e eees 111
[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE.........cccoiiiiiiiciiiccicee e 112
[SENSe:]JADJust: CONFigure:HY STeresis:LOWET.........c.uuvuiururuuieiiiaieieeeeeeeaaeeeeeeeeeeeeeesssnnnns 112
[SENSe:]JADJust:CONFigure:HY STeresis:UPPEr..........uuuriieeieeieieieeeeeeeeeeeeeeeeeeeeeeesenaananane 112
[SENSe:]ADJUSt:CONFIGUIE TRIGET . ....ceeiieeeieientinaaaaaaaeaeeeeeeeaeaeaeeeeeeeeeeeeeeenennnnnaaan e ens 113
[SENSE:]ADJUSEFREQUENCY...cieieeeeeeeeeeeieieeeeeieeeieieeanseasaaaeseeeeesaaaaeaeeeeeeeeeeeennensnnnnnnnnnn 113
[SENSe:]ADJust:SCALE[:Y]:AUTO[:CONTINUOUS]....cevrunerererrnnaereeeererneaeeeeeernnaeeeesesrnnaaeaeees 114

[SENSe:]JADJust:ALL

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 73

[SENSe:]JADJust:CONFigure:LEVel:DURation <Duration>

To determine the ideal reference level, the R&S EPL1000 performs a measurement on
the current input data. This command defines the length of the measurement if
[SENSe:]ADJust:CONFigure:LEVel: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 (Meas Time
Manual)" on page 74
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[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE <Mode>

To determine the ideal reference level, the R&S EPL1000 performs a measurement on
the current input data. This command selects the way the R&S EPL1000 determines
the length of the measurement .

Parameters:

<Mode> AUTO
The R&S EPL1000 determines the measurement length auto-
matically according to the current input data.
MANual
The R&S EPL1000 uses the measurement length defined by
[SENSe: ]ADJust:CONFigure:LEVel:DURation
on page 111.

*RST: AUTO

Manual operation: See "Resetting the Automatic Measurement Time (Meas Time
Auto)" on page 74

[SENSe:]JADJust:CONFigure:HYSTeresis:LOWer <Threshold>

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 103 command, the internal attenuators and the preamplifier are also
adjusted. 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: +1dB
Default unit: dB

Example: SENS:ADJ:CONF:HYST:LOW 2

For an input signal level of currently 20 dBm, the reference level
is only adjusted when the signal level falls below 18 dBm.

Manual operation: See "Lower Level Hysteresis" on page 75

[SENSe:]JADJust:CONFigure:HYSTeresis:UPPer <Threshold>

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 103 command, the internal attenuators and the preamplifier are also
adjusted. 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 automati-
cally.
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Parameters:
<Threshold> Range: 0dB to 200 dB
*RST: +1 dB
Default unit: dB
Example: SENS:ADJ:CONF:HYST:UPP 2
Example: For an input signal level of currently 20 dBm, the reference level

is only adjusted when the signal level rises above 22 dBm.

Manual operation: See "Upper Level Hysteresis" on page 75

[SENSe:]JADJust:CONFigure:TRIGger <State>

Defines the behavior of a triggered measurement when adjusting a setting automati-
cally (using SENS:ADJ:LEV ON, for example).

Parameters:

<State> ON|OFF |01
OFF | 0
(default:) The measurement for adjustment waits for the next
trigger.
ON |1
The measurement for adjustment is performed without waiting
for a trigger (corresponds to "Continue" in manual operation).
*RST: 0

Exarnple: //Use default ref level at 0.00 dBm.

//Define an RF power trigger at -20 dBm

:TRIG:SEQ:SOUR RFP

:TRIG:SEQ:LEV:RFP -20

//Perform adjustment measurement without waiting for trigger
SENS:ADJ:CONF:TRIG ON

//Perform auto level adjustment

:SENS:ADJ:LEV; *WAI

[SENSe:]ADJust:FREQuency

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 74
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[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 68

Data acquisition

Y = SRR 114
INITIAtE N> CONMEES. ... .ceuniiereeeee e ee et eeeeee e et e e e e s e e e e et eeeaneeraaeeeetaeeennneerenneerernns 115
INITIAte<N>ICONTINUOUS. ..cvvvrrrtttrurenaaeeeseseeeeeeeaeeesereeeerreesssssarasasannsieseseesaeeeesesesereeeeenns 115
INITiate:SEQUENCENABORL.......ccutiieeeiieiiee et tee e e e e ettt e e e e e e et e e e e e e eebaeeeeeeeataaaeseesnaas 116
INITiate:SEQUENCEr:IMMEIAte..........ciieeieiieee et e e et eeeeaa s 116
INITiate:SEQUENCEINMODE..........oiiiieeee et e e e e e et e e et e e e eae e e eaneeeeeaans 116
NI EE=Y R g B B LY 1= L= =Y R 117
[SENSE:JADEMOA:MTIME. . .ceiieteeeee ettt ettt e e e et s e e et e e e e et e e e e e e e eeaeeeaeeeans 118
[SENSE:JADEMOG:RLENGHN. ...t eeseeeeeee e eeeeseseee et enes s seeeeeeeeeeeseseseeeeneneneseseeeeneens 118
[SENSE:JADEMOG:SE T vevveeeeeeeteeeeeeeseseeeseseeeeeseseseesesesesesaseeeseseseseseseeeassesesesesesesesenesees 118
[SENSe:]JADEMod:SPECtrum:BWIDth[:RESOIULION]......ccvvvueieeeiiiiiiieieeeeeeieeeeeeeeeere e e e e eeeaans 119
[SENSE: JADEMOA: SRAT . .. ettt ittt e e e s e e e e s e e ea et e e e enaeanes 119
[SENSe:JAVERAGE<NZICOUNL. .. ...ttt ettt e e e e e e e e eaas 119
[SENSE:IBWIDIh:DEMOQ. ... .. it e et r e e e e e e e e e e eneans 120
[SENSE:IBWIDth:DEMOG:TYPE.... ettt ettt e e e e e e e e e e et e e e e e e eanns 120
[SENSe:IBANDWIAth[:RESOIULION]...cevvrrrririririiieieieieieeeeeeeeeeeeeeeeeeereeressrararra e neeeeeens 120
[SENSE:ISWEEP:ICOUNTL....cottiieiieiiiiiiie e eee ettt ee e e e e e et tee e e e e seeta e eeeeerataseeeseesnnaeeaesensannaaaaees 121
[SENSe:]SWEEP[:WINDOWSN>]:POINLS....ccvuuieieeeiiitiiieeeeeeteiieeeeeeeetieeeeeeeeeraeeeeeeeesnaeeeeeeens 121
N T 1T 1 RS =L@ TN =T o ToT =T SRR 121
ABORt

This command aborts the measurement in the current measurement channel 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 ABORt and
before the next command.

For details, see the "Remote Basics" chapter in the R&S EPL1000 User Manual.
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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. The remote chan-
nel to the R&S EPL1000 is blocked for further commands. In this case, you must inter-
rupt processing on the remote channel first to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the
R&S EPL1000 on a parallel channel to clear all currently active remote channels.
Depending on the used interface and protocol, send the following commands:

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

Now you can send the ABORt command on the remote channel that runs the measure-
ment.

Example: ABOR; INIT:IMM
Aborts the measurement and restarts it.

Usage: Event

INITiate<n>:CONMeas

Restarts a (single) measurement that has been stopped (using 2BORt) or finished in
single sweep mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

Suffix:
<n> irrelevant
Usage: Asynchronous command

Manual operation: See "Continue Single Sweep" on page 56

INITiate<n>:CONTinuous <State>
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 Remote control via SCPI.
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Suffix:
<n> irrelevant
Parameters:
<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 56

INITiate:SEQuencer:ABORt
Stops the currently active sequence of measurements.

You can start a new sequence any time using INITiate:SEQuencer: IMMediate
on page 116.

Usage: Event

INITiate:SEQuencer:IMMediate
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 121).

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

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.
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Note: To synchronize to the end of a measurement sequence using *OPC, *OPC? or
*WAT, use SINGle Sequencer mode.

Parameters:

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

CONTinuous

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

*RST: CONTinuous

INITiate<n>[:IMMediate]
The command initiates a new sweep.

For a single sweep, the R&S EPL1000 stops measuring when it has reached the end
frequency. When you start a continuous measurement, it stops only if you abort it delib-
erately.

If you are using trace modes MAXHold, MINHold and AVERage, previous results are
reset when you restart the measurement.

® Single measurements
Synchronization to the end of the measurement is possible with *opC, *OPC? or
*WAT.

® Continuous measurements
Synchronization to the end of the measurement is not possible.
It is thus recommended to use a single measurement for remote controlled mea-
surements, because results like trace data or markers are only valid after synchro-

nization.

Suffix:

<mt> INITiate1 initiates a bargraph measurement.
INITiate2 initiates a scan.

Example: /[Start a single scan (with a scan count = 20), and wait until the
measurement is done
INIT2:CONT OFF
SWE : COUN 20
INIT2; *WAT

Usage: Event

Manual operation: See "Continuous Sweep / Run Cont" on page 56
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[SENSe:]ADEMod:MTIMe <Time>

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 55

[SENSe:]ADEMod:RLENgth

[SENSe:]JADEMod:SET <SampleRate>, <RecordLength>, <TriggerSource>,
<TriggerSlope>, <OffsetSamples>, <NoOfMeas>

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

<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> 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
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<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: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 130 or [SENSe: |BWIDth :DEMod

on page 120, 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.

Is identical to SENS : BAND:RES, see the R&S EPL1000 User Manual.

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:]JADEMod:SRATe

[SENSe:]JAVERage<n>:COUNt <AverageCount>
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
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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 setto 0, a
moving average over 10 sweeps is performed.

Range: 0 to 200000
*RST: 0

[SENSe:]BWIDth:DEMod <Bandwidth>

Sets the bandwidth for Analog Modulation Analysis. Depending on the selected
demodulation bandwidth, the instrument selects the required sample rate.

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 54

[SENSe:]1BWIDth:DEMod:TYPE <FilterType>
Defines the type of demodulation filter to be used.

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 55

[SENSe:]BANDwidth[:RESolution] <Bandwidth>

Defines the resolution bandwidth and decouples the resolution bandwidth from the
span.

For statistics measurements, this command defines the demodulation bandwidth.

Parameters:
<Bandwidth> refer to data sheet

*RST: RBW: AUTO is set to ON; DBW: 3MHz
Default unit: Hz
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Example: BAND 1 MHz
Sets the resolution bandwidth to 1 MHz

Manual operation: See "Resolution Bandwidth" on page 55

[SENSe:]SWEep:COUNt <SweepCount>
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 EPL1000 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; *WAT

Starts a sweep and waits for its end.

Manual operation: See "Sweep/Average Count" on page 57

[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 57

SYSTem:SEQuencer <State>

Turns the Sequencer on and off. The Sequencer must be active before any other
Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error occurs.
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Measurement configuration

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S EPL1000 User Manual.

Parameters:
<State>

Example:

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 notavailable.

*RST: 0

SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single Sequencer mode so each active measurement is
performed once.

INIT:SEQ:IMM

Starts the sequential measurements.

SYST:SEQ OFF

Demodulation settings

e Basic demodulation SEttiNgS.......ccccviiiiieii i 122
e Time domain ZoOm SEHINGS...cccoieiiiii i 124
e Demodulation spectrum configuration............ccccccceeeeiiiii, 126
o AF filters (POSt-PrOCESSING). .. uuueeeeeiiiiiaaaeee it e e e e e e e e e e e enenes 130
o  AF evaluation SCaliNG........ueiiiiiiiiiii e e e 136
o RF evaluation SCale........cccuuiiiiiiiiiec e 136
L I © 01 T PSSR 138
o Relative demodulation reSuUltS..........cocuuiiiiiiiiii e 138

Basic demodulation settings

Commands to configure the demodulation described elsewhere.

® Chapter 10.4.9.2, "Time domain zoom settings", on page 124

[SENSe:]JADEMOA<N>:AF:COUPING...ccttieeeeieetieeeeeeeeetee e eeeeeetiae e e e e eeebe e e e e e e eaab e eeesenrananns 122
[SENSE:JADEMOG:PM:RPOINLX] e veeeeeeeerereseseseseeeseeeeeeeeseseseseseseseseseseseeeseseeeesesesesesesesenen. 123
[SENSE:JADEMOG:SQUEICALSTATE]. . eveeeeeeeeeseereeeseseeseseseeseseeeseesesesesessesesenseseseeseseeesens 123
[SENSe:]JADEMOd:SQUEICh:LEVEL.....cu it e e e 123
CALCUIAtESNZIFORMAL......uiiieceeei e e et e e et e et e e e e e eea e e s e eeeaaeeeanneereneeeeanes 124

[SENSe:]ADEMod<n>:AF:COUPIling <Coupling>

Selects the coupling of the AF path of the analyzer in the specified window.

122
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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 58

[SENSe:JADEMod:PM:RPOint[:X] <Time>

Determines the position where the phase of the PM-demodulated signal is set to 0 rad.
The maximum 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.

[SENSe:]ADEMod:SQUelch[:STATe] <State>

Activates the squelch function, i.e. if the signal falls below a defined threshold (see
[SENSe: ] ADEMod:SQUelch:LEVel on page 123), the demodulated data is automat-
ically 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 58

[SENSe:]ADEMod:SQUelch:LEVel <Threshold>

Defines the level threshold below which the demodulated data is set to O if squelching
is enabled (see [SENSe: | ADEMod:SQUelch[:STATe] on page 123).
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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 58

CALCulate<n>:FORMat <Evaluation>

This command activates/deactivates the phase wrap for the specified PM time domain
display with DC coupling.

Suffix:
<n> 1..n
Parameters:
<Evaluation> PHAS
The phase is wrapped.
UPH
The phase is not wrapped.
*RST: UPH
Example: LAY:ADD? '1',BEL, 'XTIM:PM'

Activates PM time domain display. Result: window '2'
INP:COUP DC

Selects DC coupling.
CALC2:FORM PHAS

Selects a wrapped phase display in the PM time domain win-
dow.

Manual operation: See "Phase Wrap On/Off (PM Time Domain only)" on page 60

Time domain zoom settings

[SENSe:]JADEMod<n>:ZOOM:LENGHN.....c.ciii e e e 124
[SENSe:]JADEMod<n>:ZOOM:LENGth:MODE........ccoiii e e 125
[SENSe:]ADEMOA<N>:ZOOM:STARL.....cciiteiiiiieieiiein e aaaaa e e e e e e e eeeeeaeaeeeeeeeeeaeeeeenennnnnans 125
[SENSe:]JADEMOA<N>:ZOOMI:STATE]...eeerrrrrrrrrrrrurnnniaaieieseeeesaeaeeessererereeeesssrssssrnrnnnnnnnnn 126

[SENSe:]ADEMod<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.
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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 60

[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 60

[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 value depends on the measure-
ment time, which is set and can be queried with the [SENSe: ] ADEMod :MTIMe com-
mand.

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

Parameters:

<Time> Range: 0 s to (measurement time — zoom length)

*RST: Os
Default unit: S
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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 59

[SENSe:JADEMod<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>:7Z00M: STAREt on page 125.

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 59

Demodulation spectrum configuration

L N e N 2= [0 = {0 o 1R 126
L S A= | LU F= 1 (o] o 129

AF evaluation

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

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[: SCALE]:PDIVISION........vrveerrrereren. 127
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE]:RPOSIHION. ......v.veeereeene.. 127
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACE<t>:Y:SPACING. +v-.vverererererereerererereerenen. 128
[SENSE: JADEMOA:AF :CENTE ... uuuuuaaaeaaeeeeeeeeeeeeeeeteeeeeeeeeeeeesessnnnnanaaaaaeseeeeeaaaeaaaaeeeeeeennnns 128
[SENSE:JADEMOG:AF:SPAN. ....cuiieit ettt et et e e et e e e s e e e e e e s e e enn e e eea e enenans 128
[SENSE:JADEMOG:AF:SPAN:FULL . v veeeeeeeeeeeseeeeseeseseesesseseseesessseseesesseseseesessesessesesseseseen 129
[SENSE:]ADEMOA:AF:STARL. ...ttt et et e et e e e e e e e e e e e e e e enns 129
[SENSE:JADEMOA:AF:STOP. ...ttt ettt et e e et e e e e e e e e e e eneeeanas 129
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:PDIVision
<Value>

This remote command determines the grid spacing on the Y-axis for all diagrams,
where possible.

In spectrum displays, for example, this command is not available.

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT (unit according to the result dis-
play)
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display
Default unit: DBM

Example: DISP:TRAC:Y:PDIV 10

Sets the grid spacing to 10 units (e.g. dB) per division

Manual operation: See "Dev per Division/ dB per Division" on page 66

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSition
<Position>

Defines the vertical position of the reference level on the display grid (for all traces).

The R&S EPL1000 adjusts the scaling of the y-axis accordingly.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<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 67
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACing <ScalingType>
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 %.

Manual operation: See "Deviation" on page 68

[SENSe:]ADEMod:AF:CENTer <Frequency>
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 61

[SENSe:]ADEMod:AF:SPAN <Span>
Sets the span (around the center frequency) for AF spectrum result display.

The span is limited to DBW/2 (see [SENSe: |BWIDth:DEMod on page 120).

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 61

User Manual 1179.5901.02 — 02 128



R&S®FPL1-K7

Remote commands for analog demodulation

Measurement configuration

[SENSe:]ADEMod:AF:SPAN:FULL
Sets the maximum span for AF spectrum result display.

The maximum span corresponds to DBW/2 (see [SENSe: ] BWIDth:DEMod
on page 120).

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 61

[SENSe:]ADEMod:AF:STARt <Frequency>

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 61

[SENSe:]ADEMod:AF:STOP <Frequency>

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 61

RF evaluation

These settings are only available for RF evaluation, both in time and frequency
domain.

Commands to configure the RF evaluation described elsewhere.
® [SENSe:]FREQuency:CENTer on page 104
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® [SENSe:]BWIDth:DEMod on page 120

[SENSe:JADEMOd:SPECHUM:SPAN:ZOOM.....c.evereeeeeereeeeseeeseeseeesesseseeesessesseeseesesesessesens 130
[SENSe:JADEMod:SPECHUM:SPANLEMAXIMUM . ... eeeeeereeeeseeeseeeeseseseeseeeseseeseseseesesesesesens 130

[SENSe:]ADEMod:SPECtrum:SPAN:ZOOM <Span>
Sets the span (around the center frequency) for RF spectrum result display.

The span is limited to the demodulation bandwidth (see [SENSe: ]BWIDth:DEMod
on page 120).

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 62

[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

Manual operation: See "Span" on page 62
AF filters (post-processing)
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:]FILTEr<n>:AWEIGIEA[: STATE v e eeeeeereeeeeeeeeeeeeseeeeeeeeseseseseseseseseseseseseeeenesesesenenes 131
ST = N ST L | =T RS g B N @ 131
[SENSe:JFILTer<n>:CCIR:WEIGhted[:STATE] . cuueeie et e e e e e ea e e 131
[SENSe:]FILTer<n>:CCIR[:UNWeighted][:STATE].....cututeeererinuiieeeererineeeeeeeennaeseeeeennaseaeeens 131
[SENSE:]FILTEr<n>:CCITt:STATE] cerrrerurrurunnnnaaaaaaerereeeaeaaaerrereeeeeeeeneeensnsnnnnnnaaaaaaeseeesaaaees 132
[SENSe:]FILTer<n>:DEMPhasis:TCONSANT........ccuueiiiiiiiiiiieeeeeeieiiee e eeeteee e e e e et e e e eeeens 132
[SENSe:]FILTer<n>:DEMPhOASIS[:STATE].....cevuuiereeeieetiiieeeeeernteeeeeereetueeeeeeeesnaesaeseesnaseaaeens 132
[SENSe:JFILTer<n>:HPASsS:FREQUENCY[:ABSOIULE] . .. iiieiieiieieeeeeeiice e e e e eeeveieeeeeeeane e aeeens 133
[SENSe:JFILTer<n>:HPASS:FREQUENCY:MANUAL.......ccuuueiiriiiiiiieeeeeeieies e e e eeanee e e e eea s 133
[SENSE:JFILTEr<N> HPASS:STATE] .. eeeereeeesereseeseseseseeseseeeeseseseseseseseseeseseseeseseseeeeseseees 134
[SENSe:]FILTer<n>:LPASs:FREQUENCY[:ABSOIULE]......ceeeeeeeeeeieeieeeeeeeeieee e 134
[SENSe:]FILTer<n>:LPASS:FREQUENCY:MANUAL......uuueiaieieieeeeeeeeeeeeeeeeeeeceeeeeeieieneeae s 134
[SENSe:]FILTer<n>:LPASS:FREQUENCY:RELALIVE.......ccieeiieiiiiieeeeeieice et 135
[SENSE: FILTEr<n> L PASS [ :STATE] et e ieeeeietrteieeeeettttaeeeeerettiaeeeseessunaaeeesersanaaeeaeressansanseees 135
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[SENSe:]FILTer<n>:AWEighted[:STATe] <State>
Activates/deactivates the "A" weighting filter for the specified evaluation.

For details on weighting filters, see "Weighting" on page 64.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
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 64

[SENSe:]FILTer<n>:AOFF

Suffix:
<n> 1..n

Manual operation: See "Deactivating all AF Filters" on page 65

[SENSe:]JFILTer<n>:CCIR:WEIGhted[:STATe] <State>
Activates/deactivates the weighted CCIR filter for the specified evaluation.

For details on weighting filters, see "Weighting" on page 64.

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 64

[SENSe:]FILTer<n>:CCIR[:UNWeighted][:STATe] <State>
Activates/deactivates the unweighted CCIR filter in the specified window.

For details on weighting filters, see "Weighting" on page 64.
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Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
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 64

[SENSe:]FILTer<n>:CCITt[:STATe] <State>

Suffix:
<n> 1..n

Parameters:
<State>

Manual operation: See "Weighting" on page 64

[SENSe:]FILTer<n>:DEMPhasis:TCONstant <Value>
Selects the deemphasis for the specified evaluation.

For details on deemphasis refer to "Deemphasis" on page 65.

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 pus.

Manual operation: See "Deemphasis" on page 65

[SENSe:]FILTer<n>:DEMPhasis[:STATe] <State>
Activates/deactivates the selected deemphasis for the specified evaluation.

For details about deemphasis refer to "Deemphasis” on page 65.
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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 65

[SENSe:JFILTer<n>:HPASs:FREQuency[:ABSolute] <Frequency>
Selects the high pass filter type for the specified evaluation.

For details on the high pass filters, refer to "High Pass" on page 63.

Suffix:

<n> Window

Parameters:

<Frequency> 20 Hz | 50 Hz | 300 Hz
*RST: 300Hz
Default unit: Hz

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 63

[SENSe:JFILTer<n>:HPASs:FREQuency:MANual <Frequency>
Selects the cutoff frequency of the high pass filter for the specified evaluation.

For details on the high pass filters, refer to "High Pass" on page 63.

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 63
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[SENSe:]FILTer<n>:HPASs[:STATe] <State>
Activates/deactivates the selected high pass filter for the specified evaluation.

For details on the high pass filter, refer to "High Pass" on page 63.

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 63

[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute] <Frequency>
Selects the absolute low pass filter type for the specified evaluation

For details on the low pass filter, refer to "Low Pass" on page 64.

Suffix:

<n> Window

Parameters:

<Frequency> 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 64

[SENSe:JFILTer<n>:LPASs:FREQuency:MANual <Frequency>
Selects the cutoff frequency of the low pass filter for the specified evaluation.
For details on the low pass filter, refer to "Low Pass" on page 64.

Suffix:
<n> Window
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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 64

[SENSe:]FILTer<n>:LPASs:FREQuency:RELative <Frequency>
Selects the relative low pass filter type for the specified evaluation

For details on the low pass filter, refer to "Low Pass" on page 64.

Suffix:
<n> Window
Parameters:
<Frequency> 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 64

[SENSe:]JFILTer<n>:LPASs[:STATe] <State>
Activates/deactivates the selected low pass filter for the specified evaluation.

For details on the low pass filter, refer to "Low Pass" on page 64.

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 64
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10.4.9.6

Measurement configuration

AF evaluation scaling

These settings are only available for AF evaluations.

Commands to configure the scale of AF evaluation described elsewhere.
® [SENSe:]ADJust:SCALe[:Y]:AUTO[:CONTinuous] on page 114
® [SENSe:]ADEMod<n>:AF:COUPling on page 122

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:
RPOSition on page 127

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y:SPACing
on page 128

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RVALUE.........cceeerrrrrrrrereans 136

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RVALue <Value>

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

Parameters:

<Value> 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 67

RF evaluation scale

These commands are required for RF evaluations and the result summary.

Commands to configure the scale of RF evaluation described elsewhere.

® DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:
RPOSition on page 127

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y:SPACing
on page 128

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe] :MODE
on page 137

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACEe<t>:Y[:SCALE].....ccvcetrrrrrrrrrierreerrrrniaeaaans 137
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO ONCE.................... 137
DISPlay[: WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MODE...............cceevrrrrrrreus 137
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe] <Range>

Defines the display range of the y-axis (for all traces).

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<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 69

DISPlay[:WINDow<n>][:SUBWindow<w>]: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
<t> irrelevant

Manual operation: See "Auto Scale Once" on page 69

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MODE <Mode>
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
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10.4.9.8

Measurement configuration

Example: DISP:TRAC:Y:MODE REL

Manual operation: See "Scaling" on page 69

Units
L8Nl IS g R AN N[ =N 138
L8N I 0 A |0 N 138

UNIT<n>:ANGLe <Unit>
Selects the unit for angles (for PM display, <n> is irrelevant).

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 70

UNIT<n>:THD <Mode>
Selects the unit for THD measurements (<n> is irrelevant).

Is identical to CALC:UNIT:THD

Suffix:
<n> Window
Parameters:
<Mode> DB | PCT

*RST: DB
Example: UNIT:THD PCT

Manual operation: See "THD Unit (%/ DB)" on page 70

Relative demodulation results

CONFigure:ADEMod:RESults:AM:DETector<det>:REFErence.........ccccuuuveveiernnnnccaaaanaeeenenns 139
CONFigure:ADEMod:RESults:FM:DETector<det>:REFErence...........cceeeeeeeeeeeeeeeeeeeeeenennnnns 139
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence...........ccccoeeeeeeeeeevvncieeeeeennnnnn. 139
CONFigure:ADEMod:RESults:AM:DETector<det>:STATE.......cceereereirrieieeeeeeriieeeeeeenreeeeees 139
CONFigure:ADEMod:RESuUlts:FM:DETector<det>:STATE.........ccvvvereeeeereinrnriccinaeeeeeeeeeens 139
CONFigure:ADEMod:RESults:PM:DETector<det>:STATE.....ccceieieeeeeaaaeeeeeeeeeeeeeeeeeeinieas 139
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>....................... 140
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>............cccvuu..... 140
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CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>.............cccceeunn. 140
CONFigure:ADEMod:RESults:AM:DETector<det>:MODE..............cccoeiiimmmiiieieiieaaeae e 140
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE.........ccccceitieieeeeeeeeeeeeeeeeeeeeeeeeeeenes 140
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE................coereremeeermrenenrnnnnanean e 140
CONFigure:ADEMOd:RESUIS:UNIT ... .cciiiiiieieeeeeetiee i ee e eeetee s e e e eeete s e e e eeetaaeeeeeeeataneeeeeeenen 141

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:
ACV:V
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 139

Manual operation: See "Reference Value" on page 72

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|0]1
OFF |0
Switches the function off
ON |1

Switches the function on
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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 72

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
Example: See CONFigure:ADEMod:RESults:PM:DETector<det>:

STATe on page 139

Manual operation: See "Meas -> Reference" on page 72

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.
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AVERage
The average result is determined over all sweeps.

MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S EPL1000 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 139

Manual operation: See "Mode" on page 71

CONFigure:ADEMod:RESults:UNIT <Unit>

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 70

10.5 Result display configuration

o General WiNdOW COMMEANGAS......couuiiieiiiee e e e e e e e e e e st e e eaa e e e e s ananaas 141
L IS ol (=TT o I F= 1Yo 11 | S PP SRR 142

10.5.1 General window commands

Note that the suffix <n> always refers to the window in the currently selected mea-
surement channel.

DISPIAY:FORMAL......cceieieeeeeeeieieieiet e aaa e e s e e e e e e e eeeeaeeeee et eeeeaneeeenannnnaaaaaanaeeeeeaaaaaaaaeeeeene 142
DISPIaY[:WINDOWSNZ]:SIZE . .....tuuuuueuaaaaaaieeeeeeeeeaeeeteeeeeeeeeeeaasestnnnnnaaaaaaeaeseasaaaaaeeeeeeeenes 142
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DISPlay:FORMat <Format>

Determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>]:SIZE <Size>

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 145).

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

10.5.2 Screen layout

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application,
some parameters for the following commands also depend on the selected measure-
ment channel.

Note that the suffix <n> always refers to the window in the currently selected mea-
surement channel.

LAYOUL ADD:VWIND OW] 2.t ettt ettt ettt st et e e e st e e et e e s e et s e s e s e s ea s e e e e s e eeneen 143
LAYOUt: CATaIOG[:WINDOW]?.. ..ttt ettt ettt et et et e e e et e e e e en e e e e e e e ena e eeans 144
LAYOUL: IDENLY[:WINDOW] ...ttt ettt et e et e e e e e e e e e e e enas 144
LAYOUt:REMOVE[:WINDOW]. ...cttteeaaaaaae e e e e e e eeeeaeaeeeeeeeeeeeaeeentnseaeaaeanaeeeeeaeaaaeaeeeeeeeennnnees 145
LAYOUE:REPLACE[:WINDOW].....ceeeerrrrrerrirnnnnniaieieseseeeeeeeeesesserereesrsssssrssssssnnnnaaesesesasaeeees 145
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[N o TUT ] od I =Y USRSt 145
LAYOUL:WIND OWSNZIADD 2. . e ettt ettt ettt e e e e e ae e e e s e e e s e e e enenens 147
LAYOUt:WINDOWSNZIIDENLTY?. ... ciiiieieee e e eeee e e ettt e e e e e e e e e e e e e e e e e e eeeeeeneenanennes 147
LAYOUL:WINDOWSN>REMOVE. .....uuiiereeeiieeeeeeeeeee e e e et e e st e e e e e s eaaeeseaeeeeaneeennneerean 148
LAYOUt:WINDOWSN>REPLACE. ......ccettuiieeeeietiiieieeeieetieeeeeeeestaeeesseestaaeeeesessnnseessessnnaaaaaes 148

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel setup.

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? '1',BEL, 'XTIM:AM:RELative[:TDOMain]'
Adds an "AM Time Domain" display below window 1.

Usage: Query only
Manual operation: See "AM Time Domain" on page 28

Table 10-4: <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- "AM Spectrum”

trum’
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Parameter value Window type
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]?

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.

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>
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:IDEN:WIND? '2"'
Queries the index of the result display named '2'.
Response:
2

Usage: Query only
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LAYout:REMove[:WINDow] <WindowName>
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>

Replaces the window type (for example from "Diagram" to "Result Summary") of an
already existing window in the active channel setup while keeping its position, index
and window name.

To add a new window, use the LAYout : ADD[ : WINDow] ? command.

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel setup, use the LAYout :CATalog [ :WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 143 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1l',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:SPLitter <Index1>, <Index2>, <Position>

Changes the position of a splitter and thus controls the size of the windows 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 does not
work, but does not return an error.
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Figure 10-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:
<Index1>

<Index2>

<Position>

Example:

User Manual 1179.5901.02 — 02

The index of one window the splitter controls.
The index of a window on the other side of the splitter.

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 10-1.)

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

LAY:SPL 1,3,50

Moves the splitter between window 1 ('Frequency Sweep') and 3
("Marker Table™) to the center (50%) of the screen, i.e. in the
figure above, to the left.
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Example: LAY:SPL 1,4,70
Moves the splitter between window 1 (‘Frequency Sweep') and 3
("Marker Peak List™) towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
LAYout:ADD[:WINDow] ?, for which the existing window is defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

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 143 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

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.
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Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove

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>

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.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 143 for a list of availa-
ble window types.

Example: LAY:WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only
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10.6 Measurement results

10.6.1

®  ReSUIL retrieVal.. ... 149
e Retrieving result sUMmMary ValUES.............ooiiiiiieiiiiiiicrere s e e e e e e e e e eeeeeees 155
L I B = o= Y= o o o P 159

Result retrieval

Commands to retrieve results described elsewhere.
® [SENSe:]ADEMod:PM:RPOint[:X] on page 123

[SENSe:]ADEMod:AM[:ABSOIUte][:- TDOMAINILETYPE]?. ... veeeeeeeeseeeeeeeeeseeseseeseseeseseesesenees 149
[SENSe:]ADEMod:AM:RELative[: TDOMaIN][:TYPE]?...cetrriieeeruiniaaaaaae e eeeeeeeeeeeeeeeeeeeeeeeenens 149
[SENSe:]ADEMod:AM:RELative:AFSPectrum[:TYPE]?.....uuccaiieieieeeeeeeeeeeeeeeeeeeee e 149
[SENSe:]ADEMOd:FM[: TDOMAINILTYPE]?. e eeeeeeeeeeeeseeeeeseseeeeeeeeeeeeeeseseseseseseseseseseeesesessees 149
[SENSe:]JADEMOd:FM:AFSPECtrUMTYPE]?...cciiiiiieieeeieeiieeeeee ettt e e eete e e e e e eare e e e eeenaas 149
[SENS€:JADEMOd:PM[: TDOMEIN]ETYPE]2. v e eeeeeeeee e eeeeeeeeeeeeeseeeeeeseseseeeeseseseenenen. 149
[SENSeE:JADEMOG:PM:AFSPECHUMETYPE]Z. v eeeeeeeeeseesereeeeseeseseeseseeseseesessesessesesnesessesens 149
[SENSE:JADEMOG:SPECHUMETYPE]..evvvevereeeesesesteeeeeseseseseseesesesesseseseseesesesesesseeeseseseesens 149
[SENSe:]ADEMod:AM[:ABSolute][: TDOMaIN]:RESUI?.......evvureeereeaeaaaee e e e e eeeeeeeeeeeeeeeeeeeens 150
[SENSe:]ADEMod:AM:RELative[: TDOMaIN]:RESUIL?.......uvvrieiireeeeeeeecccciiireeeee e e e e e e e e eeennns 150
[SENSe:]ADEMod:AM:RELative:AFSPectrum:RESUI?..........ccovviveiieeeeeeeeecee e 151
[SENSe:JADEMOG:FM[:TDOMAINJIRESUI?. ....veeeeeeeeeeeeeeeeeeereeeeseeeeeeseseseseeseseeeeseseseeeenenens 151
[SENSe:]JADEMod:FM:AFSPectrum:RESUI?. ...t 151
[SENSe:JADEMOG:PM[:TDOMAINT:RESUI?. ... seseeseseeseeeeseseeseseeseseeseseesesenns 151
[SENSe:]JADEMod:PM:AFSPeCtrUM:RESUI?....cccvvieieeeieeiiie e ettt e e e e e e ee e 151
[SENSe:]ADEMOd:SPECHUMIRESUIE?....ccciieeeeeeeeeeeeeeeieitieieteeseae e e e e e e e e e e e e eeeeeeeeeeeenenennes 151
FORMELDATA e ee e eeeeseseeeeeeeeseeeeseseseeeeseseseeseseseseeseseseeeeseseseeseseseseaseseeeeneseseeenenens 152
TRACESNS[:DATA e eeeeeeeeeeeeeseeeeeeseseeeeseseseeseseseseseseeeeeeseseeeeeseseeseseseseeseseseeneseseneanen. 153
CALCulate<n>:DELTamMarker<m>:X.......cueuuaaaeeaiaaaaureereeeeeeaaaaaeaaaaannreseeeeeaaeaasssssaannnseseeees 153
CALCuUlate<n>:DELTaMAIKEr<M>:Y 2. ..uuuuuuue e aeaeeeeeaeaeaeaeeeeeeeeeaeeeesebnsnse s e e e e e e e e aaaaas 153
CALCUIate<n>:MARKEISM>:X ... e ieeieeeeeeeeeeee ettt a e e s e e e e e e e e e e aeaaeaeaeeeeeeeeeenennnnnnnnnnn 154
(O N O] = (=2 4 b 1Y Y R LS =T R 14 o 154

[SENSe:]ADEMod:AM[:ABSolute][: TDOMain][: TYPE]? <TraceMode>
[SENSe:]ADEMod:AM:RELative[: TDOMain][: TYPE]? <TraceMode>
[SENSe:]ADEMod:AM:RELative:AFSPectrum[: TYPE]? <TraceMode>
[SENSe:]ADEMod:FM[:TDOMain][:TYPE]? <TraceMode>
[SENSe:]ADEMod:FM:AFSPectrum[:TYPE]? <TraceMode>
[SENSe:]ADEMod:PM[:TDOMain][:TYPE]? <TraceMode>
[SENSe:]ADEMod:PM:AFSPectrum[:TYPE]? <TraceMode>
[SENSe:]ADEMod:SPECtrum[:TYPE] <TraceMode>...

Selects the trace modes of the evaluated signal to be measured simultaneously. 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.
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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
Parameters:
<TraceMode> WRITe | AVERage | MAXHold | MINHold | VIEW | OFF
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 EPL1000 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 EPL1000 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
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:]ADEMod:AM[:ABSolute][:TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod:AM:RELative[: TDOMain]:RESult? <TraceMode>
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[SENSe:]ADEMod:AM:RELative:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod:FM[:TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod:FM:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod:PM[:TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod:PM:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod:SPECtrum:RESult? <TraceMode>

Reads the result data of the evaluated signal in the specified trace mode. The data for-
mat of the output data block is defined by the FORMat command (see FORMat [ :
DATA] on page 152).

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
ACV[:TDOMain] AC-Video time domain \%
ACV:AFSpectrum AC-Video spectrum \Y

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).

Query parameters:
<TraceMode> WRITe | AVERage | MAXHold | MINHold

Return values:

<TraceModeResult> The specified trace mode must be one of those configured by
SENS:ADEM:<Evaluation>:TYPE, see [SENSe: | ADEMod:
SPECtrum[:TYPE] on page 149. Otherwise a query error is
generated.
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ADEM:AM AVER, MAXH,MINH

Sets up RF time domain results to be measured
INIT; *WATI

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

Query only

FORMat[:DATA] <Format>[, <BitLength>]

Selects the data format that is used for transmission of trace data from the
R&S EPL1000 to the controlling computer.

Note that the command has no effect for data that you send to the R&S EPL1000. The
R&S EPL1000 automatically recognizes the data it receives, regardless of the format.

Parameters:
<Format>

<BitLength>

Example:

User Manual 1179.5901.02 — 02

ASCii

ASCii format, separated by commas.

This format is almost always suitable, regardless of the actual

data format. However, the data is not as compact as other for-
mats can be.

REAL

Floating-point numbers (according to IEEE 754) in the "definite
length block format".

The format setting REAL is used for the binary transmission of

trace data.

Length in bits for floating-point results

16

16-bit floating-point numbers.

Compared to REAL, 32 format, half as many numbers are
returned.

32

32-bit floating-point numbers

For 1/Q data, 8 bytes per sample are returned for this format set-
ting.

64

64-bit floating-point numbers

Compared to REAL, 32 format, twice as many numbers are
returned.

FORM REAL, 32
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TRACe<n>[:DATA]
This command queries current trace data and measurement results.
The data format depends on FORMat [ : DATA] on page 152.

Suffix:
<n> Window

Query parameters:
<ResultType> Selects the type of result to be returned.

TRACE1 | ... | TRACE6

Returns the trace data for the corresponding trace.

The trace data consists of a list of measured power levels. The
number of power levels in the list depends on the currently
selected number of sweep points. The unit depends on the mea-
surement and on the configured unit.

For the auto peak detector, the command returns positive peak
values only. (To retrieve negative peak values, define a second
trace with a negative peak detector.)

Example: TRAC? TRACE3
Queries the data of trace 3.

CALCulate<n>:DELTamarker<m>:X <Position>
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.
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.

CALCulate<n>:DELTamarker<m>:Y?
Queries the result at the position of the specified delta marker.

Suffix:
<n> 1..n
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<m>

Return values:
<Result>

Usage:

Measurement results

Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Query only

CALCulate<n>:MARKer<m>:X <Position>

Moves a marker to a specific coordinate on the x-axis.

If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:
<n>

<m>

Parameters:
<Position>

Example:

Manual operation:

Window

Marker

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

CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.

See "Marker Table" on page 38

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n>

<m>

Return values:
<Result>

Usage:

Manual operation:
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Default unit: DBM
Query only
See "Marker Table" on page 38
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10.6.2 Retrieving result summary values

The result summary contains measurement values that are calculated from the trace
data.

For details see "Result Summary" on page 36.

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESult<t>]?..........ccceeerrnnnen. 155
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESUI<t>]?......ceeriiriiriieieeiieiiiiieeens 155
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESUlt<t>]?.......cccvvruiiererrrrrniereeeeennne. 155
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESUlt<t>]7......ccooiiiiiiiiiiiieanns 155
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]:RELative?.........c..cceeeeuees 156
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]:RELative?...........cc.c......... 156
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]:RELative?.......c....cccc....... 156
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRIer[:RESuUlt<t>]?.........cccveerrrrrerrnnnn. 157
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:DISTortion[: WRITe]:RESult<t>7................ 157
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERROIM:RESUlt<t>]?........coeemiiiiiiiiiiiannnen. 157
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:SINad:RESult<t>?........cccooiiiiiiiiiiiiiiiennns 158
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod: THD:RESUlt<t>?.......cccoiiiiiiiiiiiiiieanns 158

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESult<t>]?

Queries the modulation (audio) frequency for the demodulation method in the specified

window.

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<ModFreqg> Modulation frequency in Hz.

Usage: 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>

Queries the current value of the demodulated signal for the specified trace (as dis-
played 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> Window
<m> irrelevant
<t> Trace

Query parameters:
<MeasType> PPEak | MPEak | MIDDIe | RMS
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PPEak

Postive peak (+PK)

MPEak | NPEak

Negative peak (-PK)

MIDDle

Average of positive and negative peaks +PK/2

RMS
Root mean square value

Return values:
<MeasTypeResult>

Example: 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.

Usage: Query only

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>

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> irrelevant
<m> irrelevant
<t> Trace

Query parameters:
<MeasType> PPEak
Postive peak (+PK)
MPEak | NPEak
Negative peak (-PK)
MIDDIe
Average of positive and negative peaks +PK/2

RMS
Root mean square value
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Return values:
<MeasTypeResult>

Example: 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.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRIier[:RESult<t>]?

Queries the carrier power, which is determined from the Clr/Write data.

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<CPower> Power of the carrier without modulation in dBm.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:DISTortion[:WRITe]:RESult<t>?

Queries the result of the modulation distortion measurement 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:
<DISTORT> numeric value

Modulation distortion in percent.
Default unit: %

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERRor[:RESult<t>]?

Queries the carrier offset (= frequency error) for FM and PM demodulation. The carrier
offset is determined from the current measurement data (CLR/WRITE). The modula-
tion is removed using low pass filtering.
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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>?

Queries the result of the signal-to-noise-and-distortion (SINAD) measurement 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>?

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
<t> Trace

Return values:
<THD> Total harmonic distortion of the demodulated signal in dB.

Usage: Query only
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10.6.3 Trace export

MMEMOTY:STORESNZTRACE. .. . e i e eieetiieeeeeeettiee e e ettt e e e e e e ettt aeeeeeeeattaeeeeeetataaeaesesranannns 159
FORMat:DEXPOI:DSEPAratOr. ... .c.cceeviieeeeeeiietieeeeeeetteee e e e et eeeeeeraaae e e e e eeebaaeeeeseenaannns 159
FORMat:DEXPOIMHEADET . .....cuuuieeeeeeeeteeeeeeeeteee e e e e e eetee e e e e eeaaaaeeaeseesaeseeeeeeraneeeesersranenns 159
FORMAt:DEXPOM:TRACES. .....ueeieieeeeeee ettt e et e e e e e et e e e e e e e e e e eeaeeenannnns 160

MMEMory:STORe<n>:TRACe <Trace>, <FileName>

Exports trace data from the specified window to an ASCII file.

Suffix:

<n> Window

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 160).

<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.

FORMat:DEXPort:DSEParator <Separator>

Selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> COMMa
Uses a comma as decimal separator, e.g. 4,05.
POINt
Uses a point as decimal separator, e.g. 4.05.
*RST: *RST has no effect on the decimal separator.
Default is POIN.
Example: FORM:DEXP:DSEP POIN

Sets the decimal point as separator.

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 C, "Reference: ASCII file export format", on page 168 for details.

Parameters:
<State> ON|OFF |01

*RST: 1
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FORMat:DEXPort:TRACes <Selection>

Selects the data to be included in a data export file (see MMEMory : STORe<n>: TRACe
on page 159).

Parameters:

<Selection> SINGle | ALL
SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.
ALL
Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASCII file.
The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.
*RST: SINGle

Analysis

The functionality to analyze measurement results is the same as that of the Spectrum
application.

For a comprehensive list and description of remote commands, refer to the corre-
sponding topics in the user manual of the R&S EPL1000.

CALCulate<n>:MARKEr<mM>:LINK........uuiiiiiiiiaaiaae et cee e e e e e e e e e eeeeeaeeaeeeaeaaaannes 160
CALCUIate<N>:SGRAM:ILAYOUL. .....eeeeieeeeeiiieieieieieeeeaaaa e e e e e e e e e eeaaaaaeaeeeeeeeaeaeeneesnnsnnnnnannnn 161
CALCuUlate<n>:SPECHOgram:LAYOUL. ... .ccceieieeeeeeeeeeeieieeeeeeeeeeieieieeeeaeae e e e e e e e e eaaeaeeeeeeeeees 161

CALCulate<n>:MARKer<m>:LINK <DisplayType>

Links the specified marker in all displays of the specified type.

Suffix:

<n> irrelevant

<m> Marker

Parameters:

<DisplayType> 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
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NONE
Markers are not linked.
*RST: NONE

Manual operation: See "Link AF Spectrum Marker" on page 77

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> FULL
Only the spectrogram is displayed, the trace diagram is not.
SPLIT
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 76

10.8 Data import and export

Y Y T A @ B (@ R N =S 161
MMEMory:STORE<N>:IQ:COMMENT.....ccceeeeeeieeeieeeeieeeeeeeeeieieeeesse e e e e e e e e e e e e aeaeaeeeeeeeeneees 162
MMEMOrY:STORESN>IQ:STATE. ....cieeeeeeererrireririteaeaaieseseeeeeaeaaaaesesereeerrrerersrrarara——————n s 162

MMEMory:LOAD:IQ:STATe 1, <FileName>
Restores 1/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
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Programming example

MMEMory:STORe<n>:1Q:COMMent <Comment>

Adds a comment to a file that contains I/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.ig.tar'

Stores 1/Q data and the comment to the specified file.

MMEMory:STORe<n>:1Q:STATe <1>, <FileName>
Writes the captured 1/Q data to a file.

The file extension is *.iq.tar. By default, the contents of the file are in 32-bit floating
point format.

Suffix:
<n> 1..n
Parameters:
<1>
<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:IQ:STAT 1, 'C:
\R S\Instr\user\data.ig.tar'
Stores the captured 1/Q data to the specified file.
Usage: Asynchronous command

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
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e 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 0O

[/ === Activating an Analog Modulation Analysis measurement channel -----------

//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? '1',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; *WAT

//Query the carrier power

User Manual 1179.5901.02 — 02 163



R&S®FPL1-K7 Remote commands for analog demodulation

Programming example

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]

//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:0FFS? 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, [...]
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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.

For details see Chapter 5.1, "Configuration according to digital standards", on page 39.

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

® State

® Window number

® Window type (all evaluation methods supported by the Analog Modulation Analysis
application; see Chapter 4, "Measurements and result displays"”, on page 28)

® Scaling (Ref Position, Dev per Division)
® Time Domain Zoom (State, Start, Length)
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AF specific settings:

e 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 ps

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" | "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

Time domain

Settling Time ON

State

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
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B Formats for returned values: ASCI| 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 152. The
possible formats are described here.

® ASCII 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,16/32/64):
The data is stored as binary data (definite length block data according to IEEE
488.2), each measurement value being formatted in 16-bit/32-bit/64-bit IEEE 754
floating-point-format.
The schema of the result string is as follows:
#<Length of length><Length of data><valuel><value2>.<value n>
with:

<Length of length> | Number of digits of the following number of data bytes

<Length of data> Number of following data bytes

<Value> 2-byte/4-byte/8-byte floating point value

Example: #41024<Data>... contains 1024 data bytes

Data blocks larger than 999,999,999 bytes

According to SCPI, the header of the block data format allows for a maximum of 9
characters to describe the data length. Thus, the maximum REAL 32 data that can be
represented is 999,999,999 bytes. However, the R&S EPL1000 is able to send larger
data blocks. In this case, the length of the data block is placed in brackets, e.g.
#(1234567890) <value1><value2>...

O Reading out data in binary format is quicker than in ASCII format. Thus, binary format
= is recommended for large amounts of data.
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C 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 information (general configuration of the measurement)
and the measurement results. Optionally, the header can be excluded from the file.

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). The measured data follows in one or sev-
eral columns (depending on the measurement), which are also separated by a semico-
lon.

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 can
require a different handling of the decimal point. Thus, you can define the decimal sep-
arator to use (decimal point or comma).
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D 1/Q data file format (ig-tar)

I/Q data is packed in a file with the extension .iqg.tar. An ig-tar file contains 1/Q
data in binary format together with meta information that describes the nature and the
source of data, e.g. the sample rate. The objective of the ig-tar file format is to sepa-
rate 1/Q data from the meta information while still having both inside one file. In addi-
tion, the file format allows you to include user-specific data and to preview the 1/Q data
in a web browser (not supported by all web browsers).

The ig-tar container packs several files into a single . tar archive file. Files in . tar
format can be unpacked using standard archive tools (see http://en.wikipedia.org/wiki/
Comparison_of file_archivers) available for most operating systems. The advantage
of . tar files is that the archived files inside the . tar file are not changed (not com-
pressed) and thus it is possible to read the I/Q data directly within the archive without
the need to unpack (untar) the . tar file first.

Sample ig-tar files

aQ)

Some sample ig-tar files are provided in the
C:\Users\Public\Documents\Rohde-Schwarz\Analyzer\user\Demo\ direc-
tory on the R&S EPL1000.

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

@)

Contained files

An ig-tar file must contain the following files:

e |/Q parameter XML file, e.g. xyz.xml
Contains meta information about the 1/Q data (e.g. sample rate). The filename can
be defined freely, but there must be only one single 1/Q parameter XML file inside
an ig-tar file.

® |/Q data binary file, e.g. xyz.complex.float32
Contains the binary 1/Q data of all channels. There must be only one single I/Q
data binary file inside an ig-tar file.

Optionally, an ig-tar file can contain the following file:

® 1/Q preview XSLT file, e.9. 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 (not supported by all web browsers).
A sample stylesheet is available at http://www.rohde-schwarz.com/file/
open_IqTar_xml_file_in_web_ browser.xslt.

e 1/Q parameter XML file specification...........cccccmiiiiiiiii e 170
o [/Q data binary file.....ccuu i 174
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R&S®FPL1-K7 1/Q data file format (ig-tar)

I/Q parameter XML file specification

D.1 1/Q parameter XML file specification

The content of the 1/Q parameter XML file must comply with the XML schema
RsIqTar.xsd available at: http://www.rohde-schwarz.com/file/RslgTar.xsd.

In particular, the order of the XML elements must be respected, i.e. ig-tar uses an
"ordered XML schema". For your own implementation of the i g-tar file format make
sure to validate your XML file against the given schema.

The following example shows an 1/Q parameter XML file. The XML elements and attrib-
utes are explained in the following sections.

Sample 1/Q parameter XML file: xyz.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl"
href="open IqTar xml file in web browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemalocation="RsIgTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<Name>R&S EPL1000</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>

D.1.1 Minimum data elements

The following data elements are the minimum required for a valid ig-tar file. They
are always provided by an ig-tar file export from a Rohde & Schwarz product. If not
specified otherwise, it must be available in all ig-tar files used to import data to a
Rohde & Schwarz product.
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I/Q parameter XML file specification

Element

Possible Values

Description

<RS_IQ TAR FileFormat>

The root element of the XML file. It must contain the attribute
fileFormatVersion that contains the number of the file format
definition.

<Name>

string

Optional: describes the device or application that created the file.

<Comment>

string

Optional: contains text that further describes the contents of the
file.

<DateTime>

yyyy-mm-ddThh:mm:ss

Contains the date and time of the creation of the file. Its type is
xs:dateTime (see RsIgTar.xsd).

<Samples>

integer

Contains the number of samples of the 1/Q data. For multi-chan-

nel signals all channels have the same number of samples. One

sample can be:

® A complex number represented as a pair of | and Q values

® A complex number represented as a pair of magnitude and
phase values

®  Areal number represented as a single real value

See also <Format> element.

<Clock>

double

Contains the clock frequency in Hz, i.e. the sample rate of the 1/Q
data. A signal generator typically outputs the 1/Q data at a rate
that equals the clock frequency. If the I/Q data was captured with
a signal analyzer, the signal analyzer used the clock frequency as
the sample rate. The attribute unit must be set to "Hz".

<Format>

complex | real | polar

Specifies how the binary data is saved in the I/Q data binary file
(see <DataFilename> element). Every sample must be in the
same format. The format can be one of the following:
® complex: Complex number in cartesian format, i.e. | and Q
values interleaved. | and Q are unitless
real: Real number (unitless)
polar: Complex number in polar format, i.e. magnitude
(unitless) and phase (rad) values interleaved. Requires
DataType = float32 or float64

<DataType>

int8 | int16 | int32 | float32 |
float64

Specifies the binary format used for samples in the 1/Q data
binary file (see <DataFilename> element and Chapter D.2, "l/Q
data binary file", on page 174). The following data types are
allowed:

® int8: 8 bit signed integer data

intl6: 16 bit signed integer data

int32: 32 bit signed integer data

float32: 32 bit floating point data (IEEE 754)

float64: 64 bit floating point data (IEEE 754)

<ScalingFactor>

double

Optional: describes how the binary data can be transformed into
values in the unit Volt. The binary I/Q data itself has no unit. To
get an 1/Q sample in the unit Volt the saved samples have to be
multiplied by the value of the <ScalingFactor>. For polar data
only the magnitude value has to be multiplied. For multi-channel
signals the <scalingFactor> must be applied to all channels.

The attribute unit must be set to "v".

The <ScalingFactor> must be > 0. If the <ScalingFactor>
element is not defined, a value of 1 V is assumed.
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I/Q parameter XML file specification

Element Possible Values Description

<NumberOfChannels> integer Optional: specifies the number of channels, e.g. of a MIMO sig-
nal, contained in the 1/Q data binary file. For multi-channels, the
I/Q samples of the channels are expected to be interleaved within
the 1/Q data file (see Chapter D.2, "I/Q data binary file",
on page 174). If the <NumberOfChannels> element is not
defined, one channel is assumed.

<DataFilename> Contains the filename of the I/Q data binary file that is part of the
ig-tar file.
It is recommended that the filename uses the following conven-
tion:
<xyz>.<Format>.<Channels>ch.<Type>
®  <xyz> = a valid Windows file name
® <Format> = complex, polar or real (see Format element)
®  <Channels> = Number of channels (see

NumberOfChannels element)
® <Type> = float32, float64, int8, int16, int32 or int64 (see
DataType element)

Examples:
®  xyz.complex.1ch.float32
®  xyz.polar.1ch.float64
® xyz.real.1ch.int16
®  xyz.complex.16c¢ch.int8

<UserData> xml Optional: contains user, application or device-specific XML data
which is not part of the i g-tar specification. This element can
be used to store additional information, e.g. the hardware configu-
ration. User data must be valid XML content.

<PreviewData> xml Optional: contains further XML elements that provide a preview of
the 1/Q data. The preview data is determined by the routine that
saves an ig-tar file (e.g. R&S EPL1000). For the definition of
this element refer to the RsTgTar.xsd schema. Note that the
preview can be only displayed by current web browsers that have
JavaScript enabled and if the XSLT stylesheet
open IgTar xml file in web browser.xslt is available.

D.1.2 Example

The following example demonstrates the XML description inside the ig-tar file. Note
that this preview is not supported by all web browsers.

File

M. 9

New  Open Favarites

JFoIders =2 j‘ | g-

MName

Edit View Actions Tools Options Help

;@‘@

Extract Delete

Add

28

Encrypt CheckOut

Type Madified Size  Ratio Packed Path

| File.complex1ch.float32

FLOAT32 File 19.02.201517:24 10408 00% 10.752

| maxxml

_;'J] open_lqTar_xml_file_in_web_browser.xslt

00%
00%

384912
122368

XML Document
HSLT Styleshest

19.02.201517:24
19.02.201517:24

38.541
121956

Open the xml file in a web browser. If the stylesheet
open IqTar xml file in web browser.xslt isin the same directory, the web
browser displays the xml file in a readable format.
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I/Q parameter XML file specification

Cternphmaxacml P~ ” 2 maxxml

max.xml (of .iq.tar file)

Description

Saved by WSE_1.10

Date & Time 2014-11-24 14:34:06
Sample rate 32 MHz

Number of samples | 3200300
Duration of signal | 100.009 ms

Data format complex, float32

Data filename File complex.1ch float32
Scaling factor 1V

1Q Analyzer

Power vs time

y-axis: 10 dB /div
x-axis: 10 ms /div

Spectrum

y-axis: 10 dB /div
x-axis: 5 MHz /div

IQ

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="open IqTar xml file in web browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1" xsi:noNamespaceSchemaLocation=
"http://www.rohde-schwarz.com/file/RsIgTar.xsd" xmlns:xsi=
"http://www.w3.0rg/2001/XMLSchema-instance">

<Name>VSE 1.10a 29 Beta</Name>

<Comment></Comment>

<DateTime>2015-02-19T15:24:58</DateTime>

<Samples>1301</Samples>

<Clock unit="Hz">32000000</Clock>

<Format>complex</Format>

<DataType>float32</DataType>
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I/Q data binary file

<ScalingFactor unit="V">1</ScalingFactor>
<NumberOfChannels>1</NumberOfChannels>

<DataFilename>File.complex.lch.float32</DataFilename>

<UserData>
<RohdeSchwarz>
<DataImportExport MandatoryData>
<ChannelNames>
<ChannelName>IQ Analyzer</ChannelName>
</ChannelNames>
<CenterFrequency unit="Hz">0</CenterFrequency>
</DataImportExport_MandatoryData>
<DatalImportExport OptionalData>
<Key name="Chl NumberOfPostSamples">150</Key>
<Key name="Chl NumberOfPreSamples">150</Key>
</DataImportExport OptionalData>
</RohdeSchwarz>

</UserData>
</RS_IQ TAR FileFormat>

Example: ScalingFactor
Data stored as int16 and a desired full scale voltage of 1 V
ScalingFactor =1V /maximum int16 value = 1V /2% = 3.0517578125e-5 V

Scaling Factor Numerical value Numerical value x ScalingFac-
tor

Minimum (negative) int16 value -215=-32768 -1V

Maximum (positive) int16 value 215.1= 32767 0.999969482421875 V

D.2 1/Q data binary file

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see <Format> element and <DataType> element). To allow reading
and writing of streamed 1/Q data, all data is interleaved, i.e. complex values are inter-
leaved pairs of | and Q values and multi-channel signals contain interleaved (complex)
samples for channel 0, channel 1, channel 2 etc. If the <NumberOfChannels> ele-
ment is not defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[o1, // Real sample 0
I[11, // Real sample 1
I[21, // Real sample 2
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I/Q data binary file

Example: Element order for complex cartesian data (1 channel)

I[o1, oflor, // Real and imaginary part of complex sample 0
I[i1, olil, // Real and imaginary part of complex sample 1
I[21, QIl21, // Real and imaginary part of complex sample 2

Example: Element order for complex polar data (1 channel)

Mag([0], Phi[O], // Magnitude and phase part of complex sample 0
Mag([l], Phif[l], // Magnitude and phase part of complex sample 1
Mag([2], Phi[2], // Magnitude and phase part of complex sample 2

Example: Element order for complex cartesian data (3 channels)
Complex data: I[channel no][time index], Q[channel no][time index]

I[0]1([0], Q[O][0O1, // Channel 0, Complex sample 0
I[1]([0], Q[11[0], // Channel 1, Complex sample 0
I[21[0], Ql[2]1f[01, // Channel 2, Complex sample 0
I[0][1], QlO][1], // Channel 0, Complex sample 1
I[1i1[111, or11r11, // Channel 1, Complex sample 1
I[21111, Qlz21l11, // Channel 2, Complex sample 1
I[01[2], Ql01f[2]1, // Channel 0, Complex sample 2
Iriirz1, oriirzi, // Channel 1, Complex sample 2
I[2](2]1, Ql2]1[2], // Channel 2, Complex sample 2

Example: Element order for complex cartesian data (1 channel)

This example demonstrates how to store complex cartesian data in float32 format
using MATLAB®.

% Save vector of complex cartesian I/Q data, i.e. iqgigiqg...
N = 100

ig = randn(l,N)+1j*randn(1,N)

fid = fopen('xyz.complex.float32"','w');

for k=1:length (iq)

fwrite (fid, single(real(ig(k))), 'float32");
fwrite (fid, single (imag (ig(k))), 'float32"');
end
fclose (fid)

Example: PreviewData in XML

<PreviewData>
<ArrayOfChannel length="1">
<Channel>
<PowerVsTime>

<Min>
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I/Q data binary file

<ArrayOfFloat length="256">
<float>-134</float>
<float>-142</float>

<float>-140</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-70</float>
<float>-71</float>

<float>-69</float>
</ArrayOfFloat>
</Max>
</PowerVsTime>
<Spectrum>
<Min>
<ArrayOfFloat length="256">
<float>-133</float>
<float>-111</float>

<float>-111</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-67</float>
<float>-69</float>

<float>-70</float>
<float>-69</float>
</ArrayOfFloat>
</Max>
</Spectrum>
<IQ>
<Histogram width="64" height="64">0123456789...0</Histogram>
</I0>
</Channel>
</ArrayOfChannel>

</PreviewData>
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List of commands (Analog Modulation
Analysis)

[SENSE: JADEMOA:AF I CENTET . .....oeiiiieiie ettt ettt ettt ettt e et e e eat e e beesseeeseessseeseeenbeeeseeenseesnneenseeaneeas 128
[SENSE:JADEMOG:AF ISPAN. ...ttt b ettt ekttt e et e e bt e ene e et e enbeeabeeaneeeas 128
[SENSE:JADEMO:AF :SPANIFULL ..ottt e ettt et e et e et e e e e e eaeeennaeeneas 129
[SENSE: JADEMOA:AF ISTARL.....eetiieieeetie ettt ettt et et e st e st e e eae e e seeeseeebeesaseesseeenseeaseesnseesseennsaennees 129
[SENSE: JADEMOG:AFISTOP. ...ttt h ettt h e ekt et e st et e st e e beeaneeennes 129
[SENSe:]JADEMod:AM:RELative:AFSPectrum:RESUI? ..ot 151
[SENSe:]JADEMod:AM:RELative:AFSPectrum: TYPE]?.......oooiiiiiiiieee et 149
[SENSe:]JADEMod:AM:RELative[: TDOMain]:RESult?....

[SENSe:]ADEMod:AM:RELative[: TDOMaIN][:TYPE]?.....oiiiiiieiie et 149
[SENSe:]ADEMod:AM[:ABSolute][: TDOMaIN]:RESUIE?......cc.oiieieeieeiesie e 150
[SENSe:]JADEMod:AM[:ABSolute][: TDOMaIN][:TYPE]?.....cciieiiieitieiit ettt 149
[SENSe:]ADEMod:FM:AFSPeCtrUmMIRESUI?........c.oiiiiiiei e 151
[SENSe:JADEMOd:FM:AFSPeCIrUM:TYPE]?. ...ttt 149
[SENSe:]JADEMod:FM[:TDOMAINLRESUIE?.......eiiiiii it 151
[SENSe:]JADEMod:FM[:TDOMain][: TYPE]?... ...149
[SENSE:JADEMOU:MTIME. ......ciiiiieieiee ettt ettt ettt ettt e et eeat e et e e sse e e seeesteesaeenbeesseaensaesnseensaeaneeas 118
[SENSe:]ADEMod:PM:AFSPeCtrUmM:RESUIL?.......cociiieeeiieeeee et 151
[SENSe:]ADEMod:PM:AFSPEeCtrUM[ITYPE]?. ... .ottt ettt eee e as 149
[SENSE:JADEMOA:PMIRPOINIIX]..cciutieiieeiieetie ettt e et eiee et et eetee st e e eseesnseessseanseesssaanseessseeseesnneenns 123
[SENSe:]JADEMod:PM[:TDOMaIN]:RESUI?........ooiiiiiiiieiee ettt 151
[SENSe:]ADEMod:PM[:TDOMaIN][:TYPE] ...ttt ettt ettt ettt e et e e b e eseeeeneeeneeeeneean 149
[SENSe:]JADEMod:PRESet:RESTore..

[SENSE:JADEMOA:PRESEE:STORE.........oiiiiiie ettt e et e e e e e e et e e et e e e sseeeesaseeeeesneaeenseeens
[SENSe:]ADEMOd:PRESE[:STANGAI].......eiiiii ittt ettt ettt e eaeeeneeeeneas 96
[SENSE:JADEMO:RLENGEN. .....ooiiiitiiitie ettt ettt et e sste e s e et eeeseeesneeeneeenseeeneas 118
[SENSE:JADEMOG:SET ...ttt ettt h e et e e h e e bt e et e e bt e e sb e ettt e bt e bt e enbeennneebeeanne 118
[SENSe:]ADEMod:SPECtrum:BWIDth[:RESOIUtION].......coiiiiiiiiiieii et 119
[SENSe:JADEMOd:SPECIHUMIRESUI? ..ottt ettt 151
[SENSe:]ADEMod:SPECHUM:SPAN:ZOOM.......ccciiiieiiiiie ettt et s e e rae e e enaeaeenaeas 130
[SENSe:]ADEMod:SPECtrum:SPAN[MAXIMUM]. ...ttt ettt eeee e 130
[SENSe:JADEMO:SPECHUMITYPE] ... .ot itieitie ittt ettt ettt et et este e s e e e e sneasnnaeenseeseeaneeenns
[SENSe:JADEMOd:SQUEICHILEVEL. .......ooiiiiiiiiie et
[SENSe:]JADEMod:SQUelch[:STATe]...

[SENSE:JADEMOU:SRATE.......cutietieetie ettt et ettt et e et e et eeeaeeesseesaseeseeaseeesseesnseenseeenbeeaseeanseessseansaennnas
[SENSe:JADEMOA<N>IAFICOUPIING ..ottt ettt ettt e et e aeeeens
[SENSe:JADEMOod<n>:ZOOM:LENGHN. ......couiiiiiiii ettt 124
[SENSe:]ADEMod<n>:ZOOM:LENGLN:IMODE...........ccciiiiiiiiieeieeciee ettt eneeenees 125
[SENSe:JADEMOA<N>:ZOOMISTARL......ooitiiiit ittt ettt ettt ettt e e b e sneeenes 125
[SENSe:JADEMOA<N>:ZOOMIISTATE]. ..ottt ettt ee ettt ettt ettt et e e eae e e beeeaeeeseesaeeeaseeaseeeaneeeneaanneas 126
[SENSe:]JADJUSEALL.....c.veeeiiieiieeeeeeeeee e L1
[SENSe:]JADJust: CONFiIgure:HY STeresisS:LOWET ..ottt 112
[SENSe:]JADJust: CONFigure:HY STeresis:UPPEr...... ...t 112
[SENSe:]JADJust: CONFigure:LEVEl:DURALION. .......c.uiiiiiiiiiie e 111
[SENSe:]JADJust: CONFigure:LEVel:DURatIONIMODE.............ccuiiiiiiiieiie et 112
[SENSe:]JADJUSt: CONFIGUIE TRIGGET . ......eiiiii ittt ettt ettt ettt e et et e e bt e e st e e sbeeenteeeneeensaeaneeas 113
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[SENSE:JADJUSEFREQUENCY ... .ottt ettt ettt et e b e et e eae et e e e beeanee e 113
[SENSe:]JADJust:LEVel
[SENSe:]JADJust:SCALE[:YJ:AUTO[:CONTINUOUS]....ccuveerueiaiitiiteeieeeite ettt ettt nne e 114
[SENSE:JAVERAGESNZICOUNTL. ...ttt et b ettt e b e e e e e ebeeannas 119
[SENSe:IBANDWIAth[:RESOIULION]. ... .coitiiiiiiitii ettt ese e e be e beeeseeeeneeeneeenes 120
[SENSE:IBWIDN:DEMOU.......ccciiiiieiiiieetie ettt ettt ettt et ete e et e st e e se e e st e e beessaeeseeesseeeseeanseesnneenneennns 120
[SENSE:IBWIDth:DEMOG:TYPE..... ..ottt bttt ettt et sae e te et e et e anaeenee 120
[SENSE:FILTEISNSIAOFF ...ttt ettt et e a et et e e esb e e beeebeeeseeeneeeseeaneeenaeeenneennes 131
[SENSe:JFILTer<n>:AWEIGhIEA[:STATE].....cciit ittt 131
[SENSe:FILTer<n>:CCIR:WEIGHtEA[:STATE]......eeeiieee ettt ettt e et e et et e e s eaaeeesneeeeannes 131
[SENSe:FILTer<n>:CCIR[:UNWeIghted][:STATE]. ... ii ettt ettt nbe e 131
[SENSE:JFILTEr<N>:CCITH:STATEL ..t eee ettt bttt ettt sae et e e b e e ine e
[SENSe:]FILTer<n>:DEMPhasis: TCONSstant

[SENSe:JFILTEr<n>:DEMPRESIS[:STATE]. ... cueieitieiiie ettt ettt ettt ettt e et e et e e beesaeeeneeeeneeeneeaneaaas
[SENSe:]FILTer<n>:HPASS:FREQUENCY:MANUAL.........ccoiiiiiiiiiiiiiii et
[SENSe:]FILTer<n>:HPASs:FREQUENCY[:ABSOIULE].......ccuuiiiiiiiiiiiieiie et
[SENSE:JFILTEr<N>HPASS[ISTATE]. .. e tee ettt ettt ettt ettt e et e e st e et e e ebe e e e e e eaeeeneeeanbeebeeeneaenns
[SENSe:]FILTer<n>:LPASs:FREQUENCYIMANUAL.........coiiiiiiieiiie s
[SENSe:]FILTer<n>:LPASs:FREQUENCY:RELALIVE. ........coiiiiiiiiii i
[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute]...

[SENSE:JFILTEr<N>:LPASS[:STATE]. ... et itteiitteitte ettt ettt ettt et st e nneesaneenee
[SENSE: JFREQUENCY:CENTET. ...ttt ettt a e et e b e bt e sbe et e e e e e beeaneeeas
[SENSe:JFREQUENCY:CENTEISTEP ...ttt et e e e b et e et eeseeeneeas
[SENSe:JFREQUENCY:CENTENRSTER:LINK ..ot
[SENSe:JFREQUeNCY:CENTErRSTEPR:LINKIFACTON. .....ciiiiiiieiit ettt ettt
[SENSE:ISWEEPICOUNL. ...ttt ettt ettt et e bt e et e e sbeeemeeeeseeemeeeeseeanseesaseanseeenseenbeaannaanns
[SENSe:]SWEep[:WINDow<n>]:POINts

AABORY. ...ttt R bRt h et E et h e Rt e e b e e R bt he e n bt e eh ettt e be e e be et enean
CALCuUlate<n>:DELTaMarKer<m>:X........oii it aiiee ettt et e et e et e e et e e e saseee e aaseeeabseeeateeaeanseeaeanseeeanes 153
CALCuUlate<n>:DELTamMarker<m>:Y 2. .. ..o eiie e eeiee et see et e et aestae e e snseeeessseeeansseaeanseeeennseeeeenseeeanes 153
CALCUIAESNZIFORMAL. ...ttt h et h e et e e st e e bt e eae e e st eabeeebeeenbeennneebeeanne 124
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESUIt<t>]7..........ccooiiiiiiniiie, 155
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]:RELative?............ccccecurrieniiiniiiicniee 156
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod: AM[:RESUI<t>]?........ooiiiiiiiiie e 155
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRIer[:RESUlt<t>]?........cccooiiiiiiiiiiiiiieeeee 157
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:DISTortion[: WRITe]:RESUlt<t>?..........cccoeviiniiiiinnnenns 157
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERROIM:RESUI<t>]7........ccooiiiiiiiiciee e 157
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]:RELative?....
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESUIRSt>]?......cccoiiiiiiiiiiiiceeeee 155
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]:RELative?..........c.c.cccoveeriireeirieeeciieeas 156
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESUIt<t>]7........coiiiiiiiiiiii e 155
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:SINad:RESUI<t>?........cccviiiiiiie e 158
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod: THD:RESURSt>?........coiiiiiiiiiiiiii e 158
CALCuUlate<n>:MARKEIr<M>:LINK ...ttt et be et e e e e eaeeeseeeneeeseaeneeas 160
CALCulate<n>:MARKer<m>:X.....

CALCUIAtE NS IMARKEISIMZIY 2.ttt ettt h e bt a bttt e bt e be e nbe e eneeaateeanees 154
CALCUIate<N>:SGRAM:LAYOUL. .......oiiiiiiieieiie ettt e et e e e etb e e e s aee e e e abe e e e ebeeaeeneeeeaanneeeannes 161
CALCulate<n>:SPECIrOGramiLAYOUL.........cocuiiiiiiiieiii ittt ettt aane e 161
CALCUIAESNZ IUNITIPOWET ...ttt ettt b et e e h e et e e bt e bt e sab e e bt e nbeesbeeanneeas 101
CONFigure:ADEMod:RESults:AM:DETector<det>:MODE.............cccoiiiiiiiiiie e 140
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CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>

CONFigure:ADEMod:RESults:AM:DETeCtOr<det>:STATE........cciiiiiieiieiiieiie et
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE.............ccciiiiiiieiie it
CONFigure:ADEMod:RESults:FM:DETector<det>:REFErencCe............cccceeiiiiiiiiiiiiiie e
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>
CONFigure:ADEMod:RESuUlts:FM:DETeCtor<det>:STATE..........coiiiiiiiiiiiieeitie et
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE............ccoiiiaiiiie it
CONFigure:ADEMod:RESults:PM:DETector<det>:REFErence.............cccceriiiiiiiiiiiiciiic e
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>...
CONFigure:ADEMod:RESUItS:PM:DETECtOr<det>:STATE.......ceiiiiiie ettt e e
CONFigure:ADEMOA:RESUISIUNIT ...ttt et
DIAGNOSHC:SERVICEINSOUICE.......coueiiieit ettt ettt h et b e bt et e bt et e b e enees
DISPIAYIFORMAL. ...ttt bbbttt a ettt naean
DISPIay[:WINDOWSNSTISIZE ... ..ottt ettt a ettt ettt ettt et et e e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:Y:SPACING.......cciiiiiiiiiieiie e
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACE<t>:Y[:SCALE]......cccterririrririeiierieiiesie e
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe:AUTO ONCE.......c.cccecvrrrrirreiireenrenenns 137
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MODE.... .
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:PDIViSiON.........cccccereiririiiiiiicneeeene 127
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:RLEVeL.........ccccceciiiiiiiiiiiicieeeen 101
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet...........cccccervieriiriianne 101
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALEe:RPOSItioN..........ccceririrniiiiiiiieen 127
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE:RVALUE........ccccirciiriiiiiiiieiec e 136
FORMat:DEXPOMDSEPAIALOr. ........eiiiieiiiiiieeit ettt ettt h ettt enbee e 159
FORMEAt:DEXPOIMHEADET ...ttt ettt ettt eh et b e s e b ettt st et e nneeee e 159
FORMAE:DEXP O TRACES. ....eeiiteeeeiee et eee e e sttt e e ettt e e ettt e e saeeeesseeeeeaseeeeansseeeanseeeeanseeeeanseeeanseeeaanseneannseeenn 160
FORMat[:DATA]
INITiate:SEQUENCEIABORI. ...ttt ettt e et e e st e e e s e e e sasb e e e smnbeeeanseeeaanneeeannneas 116
INITiate:SEQUENCENIMMEIALE. .........oiiiiiii ittt nbe e s 116
INITiate:SEQUENCEIIMODE.......... ittt h et h e et e b e bt e sttt e et e e b e aneeas 116
INITIAEESNZICONIMEAS. ...ttt e e ettt e e at e e e bt e e e e sbe e e e nb e e e aanee e e amneee e seeeeanseeeeanseeaeanseeeannes 115
INITIAtE NS ICONTINUOUS. ...eeettiteetieeeeteee e ettt e e sttt e e sttt e e e steeeeaseeeeaasaeeessseeeenneeeeanseeeeanseeeennseeeannseeeanneeeanseeeannnen 115
INITIAtESNS[IIMMEIALE]. ...ttt e ettt e e e e et e e e e e et e e e e e e s e nbeeeeeeeseannnnneeeeens 17
INPut:ATTenuation:PROTECHONIRESEL.......ccoiieie et e 98
INPULFILEIPATH. .. ..ttt ettt s ettt e et e e et e e me e et e e m e et emeeneeemeeneeeneeneeaneeneeaneen
INPut:FILTer:SAW

INPUL<ip>:ATTENUALIONIAUTO ...ttt ettt ettt e ettt e et bt e e e be e e e emte e e e amteeeaneeeeanneeeaanseeeas 102
INPut<ip>:ATTenuation:LIMItErT:STATE].......ciiie ittt ettt 97
INPut<ip>:ATTenuation:PROTECHON[:STATE].......uuiiiieie ettt et e et e e et e e ae e e saseeeensneaeenes 103
INPUL<Ip>: AT TENUAION[IVALUE]. ...ttt ettt ettt ettt e et e e e me e e e e nee e e anbeeeaanbeeeenneaeaas 102
INPULIDZIGAINISTATE. ...ttt ettt et e et e e et eme e teeme e eeemeeneeemeeneeaneeneeereennenneenes 103
LN S 1o B 11V =T F= g ot SRR 99
INPULKIDZISELECL. ..ttt ettt e ettt e e ettt e e aas e e e ek et e e e sb e e e et e e e e smseeeeanseeeeanneaeanneeann
INSTrumeNnt:CREALEIDUPLICALE. .......cciiiiieiiie ettt e s e e s e e e st eeenaeeeeneeeesnnaeeennneees
INSTrument:CREate:REPLace.... .
INSTrumeNnt:CREGLE[:INEWV].....c.iie ettt ettt e e at e e e bt e e e nbe e e e nbeeesanneaeannneaeans
INSTIUMENTIDELELE. ... eeie ettt e e e e et e e st e e e st e e e te e e e e nseeeeenteeeanneeeeanneeeeanseaeanneeeannneeenns

IN S T UM L S T 2. ettt b et h ettt et e e bt e bt e e a bt e eh et e bt e e be e e bt e eabeenbeeenbeeabeeanneenns 94
INSTIUMENTERENGME. ...ttt et e e e bt e e ab e e e e ste e e e an et e e ambeeeatseaeansaeeeanseeaeanseaaannes 95
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INSTIUMENILESELECE]. ... .ottt et e et e e e e e s e e e esae e e easaeeeasseeeesseeeensseeesnsaeeanns 95
LAYOUL:ADDWINDOW] 2.ttt ek b et ettt ettt et et bt et e b e e e ane e e 143
LAYOUt:CATAIOGL:WINDOW] ...ttt ettt ettt b ettt et e et e et e e naeeete e e 144
LAYOUL: IDENETY[:VVINDOW] 2.ttt ettt ettt ehe et be e bt e e bt et e e e beeaneas 144
LAYOUL:REMOVE[IWINDOW]. ...ttt bbbttt ettt ettt e 145
LAYOUt:REPLACE[:WINDOW].......ciutieieeiieiee ettt ettt e b et ettt 145
[N (o TN ] o (= TSP P PP URROPPINE 145
LAYOUL:WINDOWSNZIADD Y.ttt ettt b et bbbtk e bt b ettt et nee et e naeenne s 147
LAYOUt:WINDOWSNZIIDENTITY?.. ..ttt ettt sttt 147
LAYOUL:WINDOWSNZIREMOVE. ...ttt ettt ettt et et e et e e e e b e e e eaes
LAYOUL:WINDOWSNZIREPLACE. ...ttt ettt ettt e et e et e e et e e e e nse e e e e nbeaeeanneaeaas
MMEMOTY:LOAD: IQ:STATE. ...ttt ettt ettt b et e e a et et e bt e bt e nan e et et ebeeeanes
MMEMory:STORe<n>:1Q:COMMent...

MMEMOry:STORE<SNZ QIS TATE. ...ttt ettt
MMEMOTY:STORESNZITRACE. ...ttt ettt ettt ettt b e e sbe e et e sareenbe e
SYSTEM:PRESE:CHANRNEIEXEC]. ... . ittt e e e e et e e e e e e snaeeeanneas 96
SY STEMISEQUENCET ...ttt ettt et e oot e e sttt e ek bt e e e tbee e amteeeeabeeeeabeeeeanteeaeanseeeaanneaeannes 121
QLR AX O =T g e [ T 1 SRS 153
TRIGGEM:SEQUENCELDTIME. ...ttt ettt et e h ettt e ae e e be e b e e bt e snteenneas 106
TRIGger[:SEQuence]:IFPOWEr:HOLDOR..........c.ooiii e 107
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. .....ccuiiiiiiiii ittt 107
TRIGger[:SEQUENCE]:LEVEIAMIRELALIVE. .........ooiiiiiiiiii e 108
TRIGger[:SEQuence]:LEVEl:AM[IABSOIULE]..........cciiiiiiiii it 108
TRIGGer[:SEQUENCELLEVEIFM. .. ..ottt et 108
TRIGGEr:SEQUENCELLEVEIIFPOWET ...ttt ettt 109
TRIGger[:SEQUENCE]:LEVEIIQPOWET ... 109
TRIGger[:SEQuence]:.LEVel:PM .
TRIGQer[:SEQUENCEILEVEIIRFPOWET........cuiiiiiiiii ittt ettt ettt e 110
TRIGGer[:SEQUENCE]L:TIME:RINTEIVAL......cccuiiiiiiiiiii e 110
TRIGger<tp>[:SEQUENCE]:HOLDOF[: TIME]........ccoeiieieeiieeiese ettt nee e nneens 107
TRIGGEr<tp>[:SEQUENCELSLOPE. ...ttt ettt ettt ettt e st e e b et nees 110
TRIGGer<tp>[:SEQUENCEL:SOURCE. ......ccuiiiiiiiiie ettt 106
L1 I IR 4 by Y L] S 138
UNITSNZITHD ottt h ekt h et h et et et s e e et enr e e bt eeees 138
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A

A weighted filter
AF fItErs ..o 64
Aborting
SWEEP ittt
AC/DC coupling ...

AF Auto Scale

Y-AXIS i 68, 75
AF center

Demodulation Spectrum ...........cccoeieiiiiieniiee e 61
AF CF
AF COUPING oo 58, 67
AF fIRErS oo 21

A weighted ..

Configuration ....

Deactivating

Deemphasis

High pass ...

LOW PSS ...ttt

WeEIGhtiNG ..eeeeiiiie e
AF full span

Demodulation Spectrum ...........cccoeieiiiiieiiiie e 61
AF span

Demodulation Spectrum ...........cccoceieiiiiiiiiiee e 61

DisSplayed .........ooiiiiiiiiiie e 16

Remote control ... 128
AF SPECIIUM .o 60
AF start

Demodulation Spectrum ...........cccoevieiiiiieniiee e 61
AF stop

Demodulation Spectrum ...........cccoeieiiiiieniiee e 61
AF GBI e 21,22
AM (Offline)

SOfKEY . 52
AM Spectrum

Evaluation method ... 31
AM Time Domain

Evaluation method ... 28
Amplitude

SCAING et 69

SetliNGS .o 47
Analog Modulation Analysis

Measurement examples ..........cccoiiieiiiiieeiiiie e 81
Analysis

SetliNGS e 76
Application cards .........coccoeiiiiiiiii e 10
Application NOES ........oeiiiiiiiiec 10
AQT

see Measurement time ............ccoociiiiniiiiies 15
ASCII trace export
Att (channel setup)
AteNUAtioN ........ocoiiii 49

DisSplayed .........ooeiiiiiiiiie e 15

Protective (remote) ........ccceiiiiiiiiiiiieeeeee 98
Audio frequency

SEE AF e 28
Auto adjustment

Triggered measurement ..........ccccooiveeiiiieeiiieeesieeene 113
AULO Al L 73
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AULO FFEQUENCY ...t 74
Auto level
HYSIErESIS ..o
Reference level .. "
SOFtKEY .
Auto scaling
Auto settings

Meastime AULO .......oeevviiiiiiiiee e

Meastime Manual .........cccccooooiiiieee i 74
AVErage COUNT .....oeiiiiiiiiiiie et 57
B
Bandwidth settings .........ccociiiiiiiii 54
Basic Measurement Examples

see User Manual ........cooccoiiiiiiiiiiie e 9
BrOCHUIES ... 10
C
Calibration certificate ...........cccoeeeviiieiiiiieiie e, 11
Carrier

OffSBE 1o 20, 37

POWET .o 37
CCIR filter

AF fIIREIS v 64
CCITT filter

AF fIIREIS v 64
Center frequency ................ ...50, 62

Automatic configuration ...........ccccoeiiiiiiiiiin 74
Displayed .....

StEP SIZE i 50
Channel setup

Creating (remote) .. ...93, 95

Deleting (remote) .......coooviiiiiiiiiiieieeeeee e 94

Duplicating (remote) .........cccocveiiiiiiiiieiieie e 93
Querying (remote) .... .
Renaming (remote) ........ccceiiieiiiiiiiiiieieceee 95

Replacing (remote) .........cccooeeiiiiiiiiiiieecee 93
Selecting (remote) .......oceviiiiiieiieie e 95
Closing

Channel setups (remote)
Windows (remote)

Conditions

Measurement ... 18
Continue single sweep

SOFtKEY .t 56
Continuous sweep

SOFtKEY .t 56
Conventions

SCPI cOmMMANAS ....c.ooiiiiiiiiiiiieiiieiie e 87
Copying

Channel setup (remote) ........cccceiiieiiiiiiiiiicieeee 93
D

Data format

DB per division
SCAlING oot 66

181
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DBW

see Demodulation bandwidth .............cccococii. 15
Deemphasis filter

AF OIS oo 65

Remote control ... 132
Deleting

Settings files ..o 41

StaNAards .....ooceiii e 41
Demodulation

AF SPECIIUM ..o 60

Configuration ..........ccoiiiiiiiiie e 57

Display

Filter types ..ooo o 21,55

PrOCESS .o 18

Relative (remote control) ...

Relative (remote) .......coooiiiiiiiiiiie e 139

RF SPECIrum ..o 61

Scaling

Settings

SPECIIUM .o 60

Spectrum (Result Summary) ...

UNIES e
Demodulation bandwidth ..........ccccceiiiiiiiiiiiee

Conditions

Deemphasis filter ..o 65

DiSplayed ......c.eeiiiiiei e 15

Maximum

Remote control ... 120

Troubleshooting ..o 86
Detectors

Relative demodulation ...........ccccooiiiiiiiiiicee 140

Relative demodulation (remote) .........cccccoeeeiiieeennnen. 139

Remote control ... 139
Dev per division

SCAING -eeieiiiii s 66
Deviation

SCAING -eeeeeiiie s 68
Diagram footer information ............ccocoiiiiiiiiiiiiie. 16
Digital standards

Configuration .........ocociiiiiiiie e 39
Display configuration

SOMKEY . 73
Drop-out time

I3 Lo 1= PRSP RRRN 53
Duplicating

Channel setup (remote) ........cooooviiiiiiiiiiiie e 93
E
ENV216 (LISN) oo 46
ENVA4200 (LISN) ..o 46
Errors

IFOVLD ..o 47
ESH2-Z5 (LISN) ..ooiiiiieeee e 46
ESHS3-Z5 (LISN) oo 46
Evaluation

Data basis ......cccoceiiiiiiiii 28

MEthOdS ..o 28
Evaluation methods

REeMOLE ..o 143
Examples

Remote control ..........ccccoiiiiiiiiiie e 162
Export format

TIACES ittt 168
Exporting

Q data ...ocooeveeeieeee e 169, 174

Trace data ......ccoeeeiiiiiiii 79
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External trigger ... 52
EZ-27 (LISN adapter) .......cccooieiiiiiiiiieieeeeee e 46
F
File format

EXPOrt FIl€S ..vvviiiiieeciee et 168

Trace EXPOIT ...vveeiiiiie et 168
filename

SENGS .veeiiieiieeee 40
Files

Format, I/Q data .......ccccooveeiieiiiiiie

I/Q data binary XML ..

I/Q data iNPUt .....cccoeeiiiii

1/Q parameter XML
Filters

CCIR (AF) ....

CCITT (AF) it

Demodulation .........c.ccoocviiiiiiiniiee

High pass (AF) ...

LOW P@SS (AF) ..o

Weighting (AF) oo
FM (Offline)

SOFtKEY .ttt 52
FM Spectrum

Evaluation method ..........cccccooiiiiiiiieen 32
FM Time Domain

Evaluation method ..........cccccooiiiiiiiiieen 29
Format

Data .o 167
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