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R&S®FPL1000 Preface

Documentation overview

1 Preface

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

1.1 Documentation overview

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

www.rohde-schwarz.com/manual/FPL1000

1.1.1 Getting started manual

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

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

1.1.2 User manuals and help

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

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

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

The contents of the user manuals are available as help in the R&S FPL1000. The help
offers quick, context-sensitive access to the complete information for the base unit and
the firmware applications.

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

1.1.3 Service manual

Describes the performance test for checking compliance with rated specifications, firm-
ware update, troubleshooting, adjustments, installing options and maintenance.
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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 FPL1000 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 FPL1000. It also lists
the firmware applications and their order numbers, and optional accessories.

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

See www.rohde-schwarz.com/brochure-datasheet/FPL1000

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

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

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

Application notes, application cards, white papers, etc.

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

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

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.
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1.2

1.21

1.2.2

1.2.3

Conventions used in the documentation

Conventions used in the documentation

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.

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.

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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Starting the 1/Q Analyzer application

2 Welcome to the I/Q Analyzer application

The R&S FPL1 1/Q Analyzer is a firmware application that adds functionality to perform
I/Q data acquisition and analysis to the R&S FPL1000.

The R&S FPL1 1/Q Analyzer features:

® Acquisition of analog I/Q data
® Import of stored I/Q data from other applications

® Spectrum, magnitude, 1/Q vector and separate | and Q component analysis of any
I/Q data on the instrument

® Export of I/Q data to other applications

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

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

Additional information

Several application notes discussing 1/Q analysis are available from the Rohde &
Schwarz website:

1EF85: Converting R&S 1/Q data files
1EF92: Wideband Signal Analysis
1MA257: Wideband mm-Wave Signal Generation and Analysis

1EF84: Differential measurements with Spectrum Analyzers and Probes

Installation

The R&S FPL1 1/Q Analyzer application is part of the standard base unit and requires
no further installation.

2.1 Starting the I/Q Analyzer application
The 1/Q Analyzer is an application on the R&S FPL1000.

To activate the 1/Q Analyzer application

1. Select the [MODE] key.

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

2. Select the "I/Q Analyzer" item.
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Understanding the display information
14 |Q Analyzer

The R&S FPL1000 opens a new channel setup for the 1/Q Analyzer application.

The measurement is started immediately with the default settings.

It can be configured in the I/Q Analyzer "Overview" dialog box, which is displayed
when you select the "Overview" softkey from any menu (see Chapter 5.1, "Configura-
tion overview", on page 27).

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 setup). The same application
can be activated with different measurement settings by creating several channel set-
ups for the same application.

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

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

If activated, the measurements configured in the currently defined channel setups are
performed one after the other in the order of the tabs. The currently active measure-
ment is indicated by a €& symbol in the tab label.

The result displays of the individual channel setups are updated in the tabs (as well as
the "MultiView") as the measurements are performed. Sequential operation itself is
independent of the currently displayed tab.

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

2.2 Understanding the display information

The following figure shows a measurement diagram during I/Q Analyzer operation. All
different information areas are labeled. They are explained in more detail in the follow-
ing sections.
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Understanding the display information

MultivView| 22 Spectrum ! x | IQAnalyzer ! | X

Ref Level (300 dBm Meas Time SRate
Rec Length
Inp: File
1 Magnitude

CF 13.25 GHz 1901 pts 1.87 ms/

Figure 2-1: Screen elements in the I/Q Analyzer application

1+4 = Window title bar with diagram-specific (trace) information

2 = Channel setup bar for firmware and measurement settings

3 = Diagram area

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

Channel setup bar information

In the I/Q Analyzer application, the R&S FPL1000 shows the following settings:

Table 2-1: Information displayed in the channel setup bar for the I/Q Analyzer application

Ref Level Reference level

(m.+el.)Att (Mechanical and electronic) RF attenuation

Ref Offset Reference level offset

Freq Center frequency

Meas Time Measurement time

Rec Length Defined record length (number of samples to capture)

SRate Defined sample rate for data acquisition

RBW (Spectrum evaluation only) Resolution bandwidth calculated from the
sample rate and record length
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Understanding the display information

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

For details see the R&S FPL1000 Getting Started manual.

Window title bar information

For each diagram, the header provides the following information:

1 Magnitude e 1AP Clrw

Figure 2-2: Window title bar information in the I/Q Analyzer application

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

5 = Detector

6 = Trace mode

Diagram footer information

The information in the diagram footer (beneath the diagram) depends on the evalua-
tion:

® Center frequency

® Number of sweep points

® Range per division (x-axis)
® Span (Spectrum)

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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3 Measurement and result displays

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

The 1/Q Analyzer can capture 1/Q data. The I/Q data that was captured by or imported
to the R&S FPL1000 can then be evaluated in various different result displays. Select
the result displays using the SmartGrid functions.

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

Result displays for 1/Q data:

1Y E= e T (8 o [ TP PO UPPPT PP 12
0] 0 1= 1 o PR 12
1@ Y=o (o] SRR 13
REAINMAG (I/Q)) et eeeeeeeee ettt e e e e e e e e e e e e e e e e e e e e e e e e aaas 14
MArKEE TADIE....eeeeeeeeeee e e et e e e e e e e e e e e e e e e e e e e ee e e as 14
MarKer PeaK LiSt......... o e e e et e e e e e e e e e er e e e 15
Magnitude

Shows the level values in time domain.

1 Magnitude ® 14P Clrw
ML - y ne D4[1]1 o0.00dB
9.233 ms
M1[1] -6.80 dBm
2.172 ms

1001 pts 1.87 ms/

Remote command:

LAY:ADD:WIND? '1',RIGH,MAGN, see LAYout:ADD[:WINDow] ? on page 154
Results:

TRACe<n>[:DATA] ? on page 222

Spectrum
Displays the frequency spectrum of the captured I/Q samples.
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1 Spectrum

¥
1001 pts 108.33 kHz/ Span 1.08333 MHz

The specified Analysis Bandwidth is indicated by vertical blue lines.

Note that a peak search is performed only within the indicated Analysis Bandwidth,
unless you specify Search Limits (Left / Right) in the marker settings.

Remote command:

LAY:ADD:WIND? '1',RIGH, FREQ, see LAYout:ADD[:WINDow] ? on page 154
Results:

TRACe<n>[:DATA] ? on page 222

I/Q-Vector
Displays the captured samples in an I/Q-plot. The samples are connected by a line.

1 1/Q-Vector

Ymax 223.6 m\

Note: For the 1/Q vector result display, the number of I/Q samples to record ("Record
Length") must be identical to the number of trace points to be displayed ("Sweep
Points"; for I/Q Analyzer: 10001). For record lengths outside the valid range of sweep
points the diagram does not show valid results.
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Remote command:

LAY:ADD:WIND? '1',RIGH,VECT, see LAYout:ADD[:WINDow] ? on page 154
Results:

TRACe<n>[:DATA] ? On page 222

Real/lmag (1/Q)
Displays the | and Q values in separate diagrams.

1 Real/Imag (I/Q) Real

R

1 Real/Tmag (1/Q) Imag

Remote command:

LAY:ADD:WIND? '1',RIGH,RIM, see LAYout:ADD[:WINDow]? on page 154
Results:

TRACe<n>[:DATA] ? on page 222

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

This table is displayed automatically if configured accordingly.
(See "Marker Table Display" on page 78).

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

Remote command:

LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 154
Results:

CALCulate<n>:MARKer<m>:X on page 188
CALCulate<n>:MARKer<m>:Y? on page 228
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Marker Peak List

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

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

A I O T T W

—l

ms

Remote command:

LAY:ADD? '1',RIGH, PEAK, see LAYout:ADD[:WINDow]? on page 154
Results:

CALCulate<n>:MARKer<m>:X on page 188
CALCulate<n>:MARKer<m>:Y? on page 228
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Basics on I/Q data acquisition and processing

4

4.1

Processing analog I/Q data from RF input

Basics on |/Q data acquisition and process-
ing

Some background knowledge on basic terms and principles used when describing 1/Q
data acquisition on the R&S FPL1000 in general, and in the I/Q Analyzer application in

particular, is provided here for a better understanding of the required configuration set-
tings.

The 1/Q Analyzer provides various possibilities to acquire the I/Q data to be analyzed:

® (Capturing analog 1/Q data from the [RF Input] connector
® I|mporting I/Q data from a file

Background information for all these scenarios and more is provided in the following
sections.

e Processing analog I/Q data from RF input..........oociiiiiiii e 16
®  BasiCS ON FF Tttt e e s e e st ee e e 19
e Basics on input from I/Q data fil€S........cccoeeiiiiirei e 25
o 1/Q data import and EXPOrt.........ooo it a e 25

Processing analog I/Q data from RF input

Complex baseband data

In the telephone systems of the past, baseband data was transmitted unchanged as an
analog signal. In modern phone systems and in radio communication, however, the
baseband data is modulated on a carrier frequency, which is then transmitted. The
receiver must demodulate the data based on the carrier frequency. When using mod-
ern modulation methods (e.g. QPSK, QAM etc.), the baseband signal becomes com-
plex. Complex data (or: I/Q data) consists of an imaginary (I) and a real (Q) compo-
nent.

Sweep vs sampling

The standard Spectrum application on the R&S FPL1000 performs frequency sweeps
on the input signal and measurements in the frequency and time domain. Other appli-
cations on the R&S FPL1000, such as the I/Q Analyzer, sample and process the indi-
vidual | and Q components of the complex signal.

I/Q Analyzer - processing complex data from RF input

The 1/Q Analyzer is a standard application used to capture and analyze |/Q data on the
R&S FPL1000. By default, it assumes the I/Q data is modulated on a carrier frequency
and input via the "RF Input" connector on the R&S FPL1000.

The A/D converter samples the IF signal at a rate of 100 MHz. The digital signal is
down-converted to the complex baseband, lowpass-filtered, and the sample rate is
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analyzer IF
signal

Processing analog I/Q data from RF input

reduced. The analog filter stages in the analyzer cause a frequency response which
adds to the modulation errors. An equalizer filter before the resampler compensates
for this frequency response. The continuously adjustable sample rates are realized
using an optimal decimation filter and subsequent resampling on the set sample rate.

A dedicated memory (capture buffer) is available in the R&S FPL1000 for a maximum
of 25 Msamples (25*1000*1000) of complex samples (pairs of | and Q data). The num-
ber of complex samples to be captured can be defined (for restrictions refer to Chap-
ter 4.1.1, "Sample rate and maximum usable I/Q bandwidth for RF input",

on page 17).

The block diagram in Figure 4-1 shows the analyzer hardware from the IF section to
the processor.

Data aquisition hardware

digital down conversion
+ continuous decimation

analog IF AD l fractional
filter converter resampling
cos 0 User
A \ > > > Application
—— /-\ NCO . »| processor »| Applical
D = v PO Y sample rate
T Downsampling
Q filters
200 MHz
sampling
clock
IF Power or arbitrary
External Trigger sample rate
100Hz ... 10 GHz

411

Figure 4-1: Block diagram illustrating the R&S FPL1000 signal processing for analog I/Q data (with-
out bandwidth extension options)

Sample rate and maximum usable I/Q bandwidth for RF input

Definitions

® Input sample rate (ISR): the sample rate of the useful data provided by the device
connected to the input of the R&S FPL1000

® (User, Output) Sample rate (SR): the user-defined sample rate (e.g. in the "Data
Acquisition" dialog box in the "I/Q Analyzer" application) which is used as the basis
for analysis or output

e Usable I/Q (Analysis) bandwidth: the bandwidth range in which the signal
remains undistorted in regard to amplitude characteristic and group delay; this
range can be used for accurate analysis by the R&S FPL1000

® Record length: Number of I/Q samples to capture during the specified measure-
ment time; calculated as the measurement time multiplied by the sample rate

For the I/Q data acquisition, digital decimation filters are used internally in the

R&S FPL1000. The passband of these digital filters determines the maximum usable
I/Q bandwidth. In consequence, signals within the usable I/Q bandwidth (passband)
remain unchanged, while signals outside the usable I/Q bandwidth (passband) are
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41141

Processing analog I/Q data from RF input

suppressed. Usually, the suppressed signals are noise, artifacts, and the second IF
side band. If frequencies of interest to you are also suppressed, try to increase the out-
put sample rate, which increases the maximum usable 1/Q bandwidth.

Bandwidth extension options

You can extend the maximum usable 1/Q bandwidth provided by the R&S FPL1000 in
the basic installation by adding options. These options can either be included in the ini-
tial installation (B-options) or updated later (U-options). The maximum bandwidth provi-
ded by the individual option is indicated by its number, for example, B40 extends the
bandwidth to 40 MHz.

As a rule, the usable I/Q bandwidth is proportional to the output sample rate. Yet, when
the 1/Q bandwidth reaches the bandwidth of the analog IF filter (at very high output
sample rates), the curve breaks.

e Relationship between sample rate, record length and usable 1/Q bandwidth......... 18

Relationship between sample rate, record length and usable 1/Q bandwidth

Up to the maximum bandwidth, the following rule applies:
Usable I/Q bandwidth = 0.8 * Output sample rate
Regarding the record length, the following rule applies:

Record length = Measurement time * sample rate

Maximum record length for RF input

The maximum record length is the maximum number of samples that can be captured.

Table 4-1: Maximum record length

Sample rate Maximum record length

100 Hz to 100 MHz 25 Msamples

The Figure 4-2 shows the maximum usable |/Q bandwidths depending on the output
sample rates.
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4.2

4.2.1

Basics on I/Q data acquisition and processing

Basics on FFT

Usable 1/Q

bandwidth

[MHZ]

With 40 MHz

40 bandwidth

35 % ext. option

30 | RF-Input: // P
BW =0.80 * é

25 — f

20 out

1 yd

S p

26

pd ,.Output sample
10 20 30 40 50 60 70 80 90 100 rate fout [MHZ]

y

Figure 4-2: Relationship between maximum usable I/Q bandwidth and output sample rate

Basics on FFT

The 1/Q Analyzer measures the power of the signal input over time. To convert the time
domain signal to a frequency spectrum, an FFT (Fast Fourier Transformation) is per-
formed which converts a vector of input values into a discrete spectrum of frequencies.

AWV
R RS
Wi

f[Hz]

Window functions

The Fourier transformation is not performed on the entire captured data in one step.
Only a limited number of samples is used to calculate an individual result. This process
is called windowing.

After sampling in the time domain, each window is multiplied with a specific window
function. Windowing helps minimize the discontinuities at the end of the measured sig-
nal interval and thus reduces the effect of spectral leakage, increasing the frequency
resolution.
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Various different window functions are provided in the R&S FPL1000 to suit different
input signals. Each of the window functions has specific characteristics, including some
advantages and some trade-offs. Consider these characteristics to find the optimum
solution for the measurement task.

@ Ignoring the window function - rectangular window

The rectangular window function is in effect not a function at all, it maintains the origi-
nal sampled data. This may be useful to minimize the required bandwidth. However, be
aware that if the window does not contain exactly one period of your signal, heavy
sidelobes may occur, which do not exist in the original signal.

Table 4-2: Characteristics of typical FFT window functions

Window type Frequency Magnitude Sidelobe sup- | Measurement recommendation
resolution resolution pression
Rectangular Best Worst Worst No function applied.

Separation of two tones with almost
equal amplitudes and a small fre-
quency distance

Blackman-Harris | Good Good Good Harmonic detection and spurious
(default) emission detection

Gauss (Alpha Good Good Good Weak signals and short duration
=04)

Flattop Worst Best Good Accurate single tone measurements
5-Term Good Good Best Measurements with very high

dynamic range

4.2.2 Overlapping

The 1/Q Analyzer calculates multiple FFTs per measurement by dividing one captured
record into several windows. Furthermore, the I/Q Analyzer allows consecutive win-
dows to overlap. Overlapping "reuses" samples that were already used to calculate the
preceding FFT result.
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In advanced FFT mode with averaging, the overlapping factor can be set freely. The
higher the overlap factor, the more windows are used. This leads to more individual
results and improves detection of transient signal effects. However, it also extends the
duration of the calculation. The size of the window can be defined manually according
to the record length, the overlap factor, and the FFT length.

An FFT overlap of 67%, for example, means the second FFT calculation uses the last
67% of the data of the first FFT. It uses only 33% new data. The third FFT still covers
33% of the first FFT and 67% of the second FFT, and so on.

Figure 4-3: Overlapping FFTs

In "Manual" or "Auto" FFT mode, an FFT length of 4096 and a window length of 4096
(or the record length, if shorter) is used to calculate the spectrum.

Combining results - trace detector

If the record length permits, multiple overlapping windows are calculated and combined
to create the final spectrum using the selected trace detector. If necessary, the trace
detector is also used to reduce the number of calculated frequency points (defined by
the FFT length) to the defined number of sweep points. By default, the Autopeak trace
detector is used.
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Since the frequency points are reduced to the number of sweep points, using a detec-
tor other than "Auto Peak" and fewer than 4096 sweep points can lead to false level
results.

4096 samples
1
2
n
use trace detector to combine these FFTs

Y

i use trace detector to reduce to sweep points

4.2.3 Dependencies between FFT parameters

FFT analysis in the R&S FPL1000 is highly configurable. Several parameters, including
the resolution bandwidth, record length, and FFT length, are user-definable. Note,
however, that several parameters are correlated and not all can be configured inde-
pendently of the others.

Record Length

Defines the number of 1/Q samples to capture. By default, the number of sweep points
is used. The record length is calculated as the measurement time multiplied by the
sample rate.

If you change the record length, the Meas Time is automatically changed, as well.
For FFTs using only a single window ("Single" mode), the record length (which is then
identical to the FFT length) must not exceed 512k.

FFT Length

Defines the number of frequency points determined by each FFT calculation. The more
points are used, the higher the resolution in the spectrum becomes, but the longer the
calculation takes.

In "Auto" or "Manual" mode, an FFT length of 4096 is used.

If the FFT length is longer than the Window Length the sample data is filled up with
zeros up to the FFT length. The FFT is then performed using interpolated frequency
points.

For an FFT length that is not a power of 2, a DFT (discrete Fourier transform) is per-
formed, which requires more time for calculation, but avoids the effects of interpolation.
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4.2.4

Basics on FFT

To display all calculated frequency points (defined by the FFT length), the number of
sweep points is set to the FFT length automatically in advanced FFT mode.

Window Length

Defines the number of samples to be included in a single window in averaging mode.
(In single mode, the window length corresponds to the "Record Length" on page 54.)

Values from 3 to 4096 are available in "Manual" mode; in "Advanced" FFT mode, val-
ues from 3 to 524288 are available. However, the window length must not be longer
than the FFT Length.

If the window length is shorter than the FFT Length, the sample data is filled up with
zeros up to the FFT length.

If the window length is longer than the Record Length (that is, not enough samples are
available), a window length the size of the Record Length is used for calculation.

The window length and the Window Overlap determine how many FFT calculations
must be performed for each record in averaging mode (see "Transformation Algorithm"
on page 55).

Frequency resolution of FFT results - RBW

The resolution bandwidth defines the minimum frequency separation at which the
individual components of a spectrum can be distinguished. Small values result in high
precision, as the distance between two distinguishable frequencies is small. Higher val-
ues decrease the precision, but increase measurement speed.

The RBW is determined by the following equation:

Sample Rate
Window Length

RBW = Normalized Bandwidth *

Equation 4-1: Definition of RBW

(Note: The normalized bandwidth is a fixed value that takes the noise bandwidth of the
window function into consideration.)

The maximum RBW is restricted by the Analysis Bandwidth, or by the following equa-
tion, whichever is higher:

RBW, = NormallzedBandM;dth Sample Rate

If a higher spectral resolution is required, the number of samples must be increased by
using a higher sample rate or longer record length.

The minimum achievable RBW depends on the sample rate and record length, accord-
ing to the following equation:

RBW.. — NormalizedBandwidth* Sample Rate
min min(4096, Re cord Length)
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To simplify operation, some parameters are coupled and automatically calculated, such
as record length and RBW.
RBW mode

Depending on the selected RBW mode, the resolution bandwidth is either determined
automatically or can be defined manually.

Auto mode:

This is the default mode in the 1/Q Analyzer. The RBW is determined automatically
depending on the Sample Rate and Window Length, where the window length corre-
sponds to the Record Length, or a maximum of 4096.

If the record length is larger than the window length, multiple windows are combined;
the FFT length is 4096.

A Flatop window function is used.
Manual mode:
The RBW is user-definable.

The Window Length is adapted to comply with Equation 4-1. Since only window
lengths with integer values can be employed, the Sample Rate is adapted, if neces-
sary, to obtain an integer window length value.

If the record length is larger than the window length, multiple windows are combined;
the FFT length is 4096.

A Flatop window function is used.
Advanced FFT mode

The RBW is determined by the advanced FFT parameters, depending on the selected
FFT calculation methods method.

4.2.5 FFT calculation methods

FFT calculation can be performed using different methods.

Single

In single mode, one FFT is calculated for the entire record length, that means the win-
dow length is identical to the record length.

If the defined FFT Length is larger than the record length, zeros are appended to the
captured data to reach the FFT length.
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I/Q data import and export

Record Length
Wirdon Lerae o

Figure 4-4: FFT parameters for single FFT calculation

Averaging

In averaging mode, several overlapping FFTs are calculated for each record; the
results are combined to determine the final FFT result for the record.

The number of FFTs to be combined is determined by the Window Overlap and the
Window Length.

" o R o v | o

—Dveriap- - FFT Length -

Figure 4-5: FFT parameters for averaged FFT calculation

Basics on input from 1/Q data files

The 1/Q data to be evaluated in a particular R&S FPL1000 application can not only be
captured by the application itself, it can also be loaded from a file, provided it has the
correct format. The file is then used as the input source for the application.

The I/Q data must be stored in a format with the file extension . iq.tar. For a detailed
description see Chapter C, "I/Q data file format (ig-tar)", on page 236.

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

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

I/Q data import and export

Baseband signals mostly occur as so-called complex baseband signals, i.e. a signal
representation that consists of two channels; the inphase (l) and the quadrature (Q)
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I/Q data import and export

channel. Such signals are referred to as 1/Q signals. The complete modulation informa-
tion and even distortion that originates from the RF, IF or baseband domains can be
analyzed in the 1/Q baseband.

Importing and exporting 1/Q signals is useful for various applications:

® Generating and saving I/Q signals in an RF or baseband signal generator or in
external software tools to analyze them with the R&S FPL1000 Ilater.

® Capturing and saving I/Q signals with the R&S FPL1000 to analyze them with the
R&S FPL1000 or an external software tool later
As opposed to storing trace data, which can be averaged or restricted to peak val-
ues, I/Q data is stored as it was captured, without further processing. Multi-channel
data is not supported.
The data is stored as complex values in 32-bit floating-point format. The 1/Q data is
stored in a format with the file extension .ig.tar.

O 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

The import and export functions are available in the "Save/Recall" menu which is dis-
played when you select the B "Save" or & "Open" icon in the toolbar (see Chapter 5.2,
"Import/export functions", on page 29).
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5 Configuration

Access: [MODE] > "I/Q Analyzer"
The 1/Q Analyzer is a special application on the R&S FPL1000.

For details see the "Applications, measurement channels, and result displays" chapter
in the R&S FPL1000 User Manual.

When you switch to an 1/Q Analyzer channel setup the first time, a set of parameters is
passed on from the currently active application. After initial setup, the parameters for
the channel setup are stored upon exiting and restored upon re-entering the channel
setup. Thus, you can switch between applications quickly and easily.

When you activate a channel setup for the 1/Q Analyzer application, data acquisition
from the input signal is started automatically with the default configuration. The "I/Q
Analyzer" menu is displayed and provides access to the most important configuration
functions.

The remote commands required to perform these tasks are described in Chapter 9,
"Remote commands to perform measurements with 1/Q data", on page 102.

O Importing and Exporting 1/Q Data

The 1/Q data to be evaluated in the I/Q Analyzer application can not only be captured
by the 1/Q Analyzer itself, it can also be imported to the R&S FPL1000, provided it has
the correct format. Furthermore, the captured 1/Q data from the 1/Q Analyzer can be
exported for further analysis in external applications.

For details see Chapter 4.4, "I/Q data import and export", on page 25.

o ConfIgUuration OVEIVIEW.........ciiiiiiiiiiii ettt 27
L I [0 0 o) 7=y doTo] i {1 ox 1] o 1= T 29
e Receiving data input and providing data output..........ccccceeeeiiiiiiiieees 32
L I N ¢ 0] 0] 11 (8 o = 42
L I o = To (1= o [oy VA=Y= a ] o [ T 48
L I I T T [T Y= 41 o 1 49
e Data acquisition and bandwidth settings.........cccccii e 52
o Display CONfIGQUIatioNn..........oo i 58
e Adjusting settings automatically...........ccuueiiiiiiiiiiii e 59

5.1 Configuration overview

Access: all menus

|54 R

..r' Throughout the channel setup configuration, an overview of the most important cur-
e e rently defined settings is provided in the "Overview".
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Multiple access paths to functionality

The easiest way to configure a channel setup is via the "Overview" dialog box, which is
available from all menus.

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

In this documentation, only the most convenient method of accessing the dialog boxes
is indicated - usually via the "Overview".

Overview
1Q Analyzer

Ref Level

Level Offset

Mech Att

3.75 GHz
0.0 Hz

Center Source Free Run

Freq Offset

Input RF
Power Sensor

—@ Input

Level =

— J_L Trigger

Preamp off

J7f\ Amplitude — ‘@' Frequency

<+—— A/D Bandwidth

—

(> output — |f(x)| Analysis — |£ \\ Display Config

32.0 MHz Clear Write
Detector Auto Peak
Marker 1 Off
Limits

Sample Rate Trace 1
Filter BW 256 MHz
Meas Time 31.28 us
Record Length 1001

Lines

Preset Channel Setup Select Measurement Specifics for 1: Magnitude  ~

Figure 5-1: Configuration Overview for I/Q Analyzer primary

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. The individual configuration steps are displayed in the
order of the data flow. Thus, you can easily configure an entire channel setup from
input over processing to output and analysis by stepping through the dialog boxes as
indicated in the "Overview".

The "Overview" for the I/Q Analyzer provides quick access to the following configura-
tion dialog boxes (listed in the recommended order of processing):

1. Input settings
See Chapter 5.3.1, "Radio frequency input", on page 32

2. Amplitude settings
See Chapter 5.4, "Amplitude”, on page 42

3. Frequency settings
See Chapter 5.5, "Frequency settings", on page 48

4. Optionally, Trigger/Gate settings
See Chapter 5.6, "Trigger settings”, on page 49

5. Bandwidth settings
See Chapter 5.7, "Data acquisition and bandwidth settings", on page 52

User Manual 1178.3386.02 — 12 28



R&S®FPL1000 Configuration

Import/export functions

6. Analysis settings and functions
See Chapter 6, "Analysis", on page 62

7. Display configuration
See Chapter 5.8, "Display configuration", on page 58

To configure settings

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

For step-by-step instructions on configuring I/Q Analyzer measurements, see Chap-
ter 7, "How to perform measurements in the I/Q Analyzer application", on page 98.

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

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 FPL1000 (except for the default channel setup)!

Remote command:
SYSTem:PRESet : CHANnel [ :EXEC] on page 111

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.

5.2 Import/export functions

=) Access: "Save"/ "Open" icon in the toolbar > "Import" / "Export"

The R&S FPL1000 provides various evaluation methods for the results of the per-

= formed measurements. However, you may want to evaluate the data with further, exter-
nal applications. In this case, you can export the measurement data to a standard for-
mat file (ASCII or XML). Some of the data stored in these formats can also be re-
imported to the R&S FPL1000 for further evaluation later, for example in other applica-
tions.

The following data types can be exported (depending on the application):
® Trace data
® Table results, such as result summaries, marker peak lists etc.
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Import/export functions

® |/Q data

The following data types can be imported (depending on the application):
® |/Qdata

I/Q data can only be imported and exported in applications that process I/Q data, such
as the 1/Q Analyzer or optional applications.

See the corresponding user manuals for those applications for details.

These functions are only available if no measurement is running.

In particular, if Continuous Sweep / Run Cont is active, the import/export functions are
not available.

0] 0 0] o 30
L 1/ Q IMIPOM. ettt ettt e et n et nseenans 30
L FHlE EXPIOTE ... ettt ee e ee e s e n e s 30
oo o PR SR 30
L EXPOrt Trace t0 ASCII FlE........ovoeeeeeeeeeeeeeeeeeeeeeeeeee oot 31
L I TYPE ettt ee ettt ee ettt ee e e enn s anana ettt e e e nnnas 31
L DeCimMal SEPArAtOr...........ccovevvreeeeeeeeeeteeeeeeeeeeseeeesesseseeaeeeeeseeseseesseennens 31
L e EXPIOTE ...ttt ettt ettt 32
L Trace EXpPOrt CONfIGUIALION. ......ccciveueeeeeeereeeeeeeesee e ees e e s es s e e sesee e s e seenas 32
L @ =4 Yo x AT 32
L Il EXPIOTEE ...ttt en et 32
Import

Access: "Save/Recall" > Import

Provides functions to import data.

1/Q Import < Import

Opens a file selection dialog box to select an import file that contains 1/Q data. This
function is only available in single sweep mode and only in applications that process
I/Q data, such as the I/Q Analyzer or optional applications.

Input from I/Q data files is imported as it was stored, including any correction factors,
for example from transducers or SnP files. Any currently configured correction factors
at the time of import, however, are not applied.

Remote command:
MMEMory:LOAD:IQ:STATe on page 228

File Explorer — 1/Q Import < Import
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

Export
Access: "Save/Recall" > Export

Opens a submenu to configure data export.
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Export Trace to ASCII File — Export
Saves the selected trace or all traces in the currently active result display to the speci-
fied file and directory in the selected ASCII format.

"File Explorer": Instead of using the file manager of the R&S FPL1000 firmware, you
can also use the Microsoft Windows File Explorer to manage files.

ASCII Trace Export Name

Drive: ie(C:)0S ~ Path: n user (C:/FPL/FPL_1.10_17.8.34.0/user)

1 chan_tab

1 predefined
1 Save

L1 user

File Name

File Type dat

Decimal Separator | Point = Comma

Remote command:
MMEMory : STORe<n>: TRACe on page 226

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

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

Remote command:
FORMat :DEXPort:FORMat on page 225

Decimal Separator — Export Trace to ASCII File — Export

Defines the decimal separator for floating-point numerals for the data export/import
files. Evaluation programs require different separators in different languages.
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Remote command:
FORMat :DEXPort:DSEParator on page 225

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

Remote command:
not supported

Trace Export Configuration — Export
Opens the "Traces" dialog box to configure the trace and data export settings.

1/Q Export — Export
Opens a file selection dialog box to define an export file name to which the 1/Q data is
stored. This function is only available in single sweep mode.

It is not available in the Spectrum application, only in applications that process 1/Q
data, such as the I/Q Analyzer or optional applications.

For details, see the description in the R&S FPL1000 I/Q Analyzer User Manual
("Importing and Exporting 1/Q Data").

Note: Storing large amounts of I/Q data (several Gigabytes) can exceed the available
(internal) storage space on the R&S FPL1000. In this case, it can be necessary to use
an external storage medium.

Remote command:
MMEMory : STORe<n>:1Q:STATe on page 230
MMEMory : STORe<n>:IQ:COMMent on page 229

File Explorer < 1/Q Export — Export
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

5.3 Receiving data input and providing data output

The R&S FPL1000 can analyze signals from different input sources and provide vari-
ous types of output (such as noise source control signals).

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

L J = Lo T I =Y 01T ooV T o 1 | O 32
e Settings for input from I/Q data fil€S........cccooeiiecciiiiiiee e 35
O P OWET SEIMSOIS. ..ttt e e e e e e e e e e e e e e e e e e e an 35
@ OULPUL SEHINGS. ..ceiiiiiiiiicccie e e e e e e e e e e e e e e e e e e e e e eeaaeaarara 42

5.3.1 Radio frequency input

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

Radio On
Frequency

Impedance 5082 756

1/Q File

SAW Filter Auto Off

@ RF Input Protection
The RF input connector of the R&S FPL1000 must be protected against signal levels
that exceed the ranges specified in the data sheet. Therefore, the R&S FPL1000 is
equipped with an overload protection mechanism. This mechanism becomes active as
soon as the power at the input mixer exceeds the specified limit. It ensures that the
connection between RF input and input mixer is cut off.

The RF input connector of the R&S FPL1000 must be protected against signal levels
that exceed the ranges specified in the data sheet. Therefore, the R&S FPL1000 is
equipped with an overload protection mechanism for DC and signal frequencies up to
30 MHz. This mechanism becomes active as soon as the power at the input mixer
exceeds the specified limit. It ensures that the connection between RF input and input
mixer is cut off.

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

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

Radio FrequenCy STate... ... 33
g 0T =1 g T S 34
D R =YY= 1= T (o) SR 34
TN AT 1 Y SRR 34

Radio Frequency State
Activates input from the "RF Input" connector.
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Remote command:
INPut<ip>:SELect on page 114

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

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

This value also affects the unit conversion (see "Reference Level" on page 43).

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

Remote command:
INPut<ip>:IMPedance on page 114

YIG-Preselector
Enables or disables the YIG-preselector, if available on the R&S FPL1000.

An internal YIG-preselector at the input of the R&S FPL1000 ensures that image fre-
quencies are rejected. However, image rejection is only possible for a restricted band-
width. To use the maximum bandwidth for signal analysis you can disable the YIG-pre-
selector at the input of the R&S FPL1000, which can lead to image-frequency display.

Note: Note that the YIG-preselector is active only on frequencies greater than 6 GHz
(for models R&S FPL1014 and R&S FPL1026). Therefore, switching the YIG-preselec-
tor on or off has no effect if the frequency is below that value.

Note:

For the following measurements, the YIG-"Preselector" is off by default (if available).

® |/Q Analyzer

e VSA

Remote command:
INPut<ip>:FILTer:YIG[:STATe] on page 114

SAW filter

The R&S FPL1000 hardware contains both a wide and a narrow IF path. Depending on
the used analysis bandwidth, the R&S FPL1000 determines which IF path to use auto-
matically. The wide IF path allows for a smoother signal at the center frequency, while
the narrow IF path 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 FPL1000 determines which IF path to use automatically,
depending on the used analysis bandwidth.

"Off" The wide IF path is always used.

Remote command:
INPut<ip>:FILTer:SAWon page 113
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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"

Input Source

RF Input (LI, Off

Input File

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

Saved by: VSE_1.10

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

Acquisition Bandwidth: 8 MHz

Number of samples: 10000300

Duration of signal: 1.00003 s

Number of channels: 1

For details, see Chapter 4.3, "Basics on input from 1/Q data files", on page 25.

/Q INPUL File State. i e e e e e 35
Select I/Q data fil€.....oeeeieeeeeeeeie e 35

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 114

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 Chapter C, "l/Q
data file format (ig-tar)", on page 236.

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

Remote command:
INPut<ip>:FILE:PATH on page 116

5.3.3 Power sensors

The R&S FPL1000 can also analyze data from a connected power sensor.
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5.3.3.1

5.3.3.2

®

Receiving data input and providing data output

The "Sensor" connector is provided by the "Additional Interfaces" option R&S FPL1-
B5. Additionally, the power sensor measurement requires the option R&S FPL1-K9.

BaSiCS ON POWET SENSOIS....uiiiieieieieeeeeeeeeeeeeeeeeeeeeeeeee e ssae s e e e eeeeaaaaaaaaeeeeeeeeeeenes 36
PoWer SENSOr SEHINGS....ccii i e e e e e e ————— 36
How to work with @ POWET SENSON.........coeviiiiiiiiccccre e 40

Basics on power sensors
For precise power measurement, up to 4 power sensors can be connected to the

instrument via the optional power sensor interface (on the rear panel) or the USB con-
nectors. Both manual operation and remote control are supported.

For a detailed list of supported sensors, see the data sheet.

Signal ' Power ' Signal
source sensor analyzer

Figure 5-2: Power sensor support — standard test setup

Using the power sensor with several applications

The power sensor cannot be used from the R&S FPL1000 firmware and the R&S
Power Viewer Plus (virtual power meter for displaying results of the R&S NRP power
sensors) simultaneously.

Result display

The results of the power sensor measurements are displayed in the marker table. For
each power sensor, a row is inserted. The sensor index is indicated in the "Type" col-
umn.

2 Marker Table
Type ~Ref "Trc X-Value Y-Value Function Function Result

PWR1 -70.00 dBm PWR123456 NRP-Z81
PWR2 -70.00 dBm PWR111111 NRP-Z11

Power sensor settings

Access: "Overview" > "Input" > "Power Sensor" tab

The power sensor measurement requires the option R&S FPL1-K9.

For details on working with power sensors, see the R&S FPL1000 User Manual.
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Each sensor is configured on a separate tab.

Input Source Power Sensor

State On Continuous Update Oon Off

Sensorl . Select M Auto

Sensor2

Sensor3 . Freguency Manual Reference Value 0.0 dBm

Sensord o Frequency Coupling Center < Use Ref Level Offset

Unit/Scale dBm < . MNumber of Readings

Meas Time /Average Normal = . Duty Cycle

ContinUous Value Update........c..ccoiiiiiiiiiieeie et a e 37
RS T= [T P PURPTPPR 38
ZEIOING POWET SENSOT....uuuuiiiiiiei e e e e et e e ettt s e s e e s e e e e eeaaaaaaaaaseeeeeeeeeessranns 38
FrequenCy ManUaL..........o.. et 38
FrequenCy COUPIING....coii it e e e e e e e 38
[T 7 Yo = RSP 38
MEAS TIME/AVEIAQE. ...cciiee e e e ittt et e e e e e e e et e e e e e e e e s e s st e e baaeeeetaaaeessassnnseneeeeeees 39
Setting the Reference Level from the Measurement Meas -> Ref..........coovvviviiiiivnnnnnn. 39
REFEIENCE ValUE..... .. e e e e e e 39
Use Ref Level OffSel.....ooie et 39
SENSOr LeVel OffSEL...iiiiiiiiiieee e e e 39
Average Count (Number of Readings)......cccooiiieeiiiiiiiiiiiiiee e 39
DULY CYCI. ettt et e ettt e e s sttt e e e s s nee e e e e s aanbe e e e e s nneeeens 40
State

Switches the power measurement for all power sensors on or off. Note that in addition

to this general setting, each power sensor can be activated or deactivated individually

by the Select setting on each tab. However, the general setting overrides the individual
settings.

Remote command:
[SENSe: ] PMETer<p>[:STATe] on page 123

Continuous Value Update
If activated, the power sensor data is updated continuously during a sweep with a long
sweep time, and even after a single sweep has completed.

This function cannot be activated for individual sensors.

Remote command:
[SENSe: ]| PMETer<p>:UPDate[:STATe] on page 124
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Select
Selects the individual power sensor for usage if power measurement is generally acti-
vated (State function).

The detected serial numbers of the power sensors connected to the instrument are
provided in a selection list. For each of the four available power sensor indexes
("Power Sensor 1"..."Power Sensor 4"), which correspond to the tabs in the configura-
tion dialog, one of the detected serial numbers can be assigned. The physical sensor is
thus assigned to the configuration setting for the selected power sensor index.

By default, serial numbers not yet assigned are automatically assigned to the next free
power sensor index for which "Auto Assignment" is selected.

Alternatively, you can assign the sensors manually by deactivating the "Auto" option
and selecting a serial number from the list.

Remote command:

[SENSe: ] PMETer<p>[:STATe] on page 123
SYSTem:COMMunicate:RDEVice: PMETer<p>:DEFine on page 117
SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[ :STATe]
on page 117

SYSTem:COMMunicate:RDEVice: PMETer<p>:COUNt? on page 117

Zeroing Power Sensor
Starts zeroing of the power sensor.

For details on the zeroing process refer to the R&S FPL1000 User Manual.

Remote command:
CALibration:PMETer<p>:ZERO:AUTO ONCE on page 118

Frequency Manual

Defines the frequency of the signal to be measured. The power sensor has a memory
with frequency-dependent correction factors. This allows extreme accuracy for signals
of a known frequency.

Remote command:
[SENSe: ] PMETer<p>:FREQuency on page 121

Frequency Coupling
Selects the coupling option. The frequency can be coupled automatically to the center
frequency of the instrument or to the frequency of marker 1.

Remote command:
[SENSe: ] PMETer<p>:FREQuency:LINK on page 121

Unit/Scale
Selects the unit with which the measured power is to be displayed. Available units are
dBm, dB, W and %.

If dB or % is selected, the display is relative to the reference value that is defined with
either the "Meas -> Ref" setting or the "Reference Value" setting.

Remote command:
UNIT<n>:PMETer<p>:POWer on page 124
UNIT<n>:PMETer<p>:POWer:RATio on page 124
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Meas Time/Average

Selects the measurement time or switches to manual averaging mode. In general,
results are more precise with longer measurement times. The following settings are
recommended for different signal types to obtain stable and precise results:

"Short" Stationary signals with high power (> -40dBm), because they require
only a short measurement time and short measurement time provides
the highest repetition rates.

"Normal" Signals with lower power or modulated signals

"Long" Signals at the lower end of the measurement range (<-50 dBm) or
Signals with lower power to minimize the influence of noise

"Manual" Manual averaging mode. The average count is set with the Average
Count (Number of Readings) setting.

Remote command:
[SENSe: ] PMETer<p>:MTIMe on page 122
[SENSe: ] PMETer<p>:MTIMe:AVERage [:STATe] on page 122

Setting the Reference Level from the Measurement Meas -> Ref
Sets the currently measured power as a reference value for the relative display. The
reference value can also be set manually via the Reference Value setting.

Remote command:
CALCulate<n>:PMETer<p>:RELative[:MAGNitude] :AUTO ONCE on page 119

Reference Value
Defines the reference value in dBm used for relative power meter measurements.

Remote command:
CALCulate<n>:PMETer<p>:RELative[:MAGNitude] on page 119

Use Ref Level Offset
If activated, takes the reference level offset defined for the analyzer into account for the
measured power (see "Shifting the Display (Offset)" on page 44).

If deactivated, takes the Sensor Level Offset into account.

Remote command:
[SENSe: ] PMETer<p>:ROFFset [:STATe] on page 123

Sensor Level Offset
Takes the specified offset into account for the measured power. Only available if Use
Ref Level Offset is disabled.

Remote command:
[SENSe: ] PMETer<p>:SOFFset on page 123

Average Count (Number of Readings)

Defines the number of readings (averages) to be performed after a single sweep has
been started. This setting is only available if manual averaging is selected (Meas Time/
Average setting).
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The values for the average count range from 0 to 256 in binary steps (1, 2, 4, 8, ...).
For average count = 0 or 1, one reading is performed. The general averaging and
sweep count for the trace are independent from this setting.

Results become more stable with extended average, particularly if signals with low

power are measured. This setting can be used to minimize the influence of noise in the
power sensor measurement.

Remote command:
[SENSe: ] PMETer<p>:MTIMe:AVERage: COUNt on page 122

Duty Cycle

Sets the duty cycle to a percent value for the correction of pulse-modulated signals and
activates the duty cycle correction. With the correction activated, the sensor calculates
the signal pulse power from this value and the mean power.

Remote command:

[SENSe: ] PMETer<p>:DCYCle[:STATe] on page 120

[SENSe: ] PMETer<p>:DCYCle:VALue on page 120

How to work with a power sensor

The following step-by-step instructions demonstrate how to set up a power sensor. For
details on individual functions and settings see Chapter 5.3.3.2, "Power sensor set-
tings", on page 36.

The remote commands required to perform these tasks are described in Chap-
ter 9.4.1.3, "Working with power sensors", on page 116.

How to set up a power sensor

Up to 4 external power sensors can be configured separately and used for precise
power measurement. All power sensors can be activated and deactivated individually.

The following procedure describes in detail how to configure and activate power sen-
sors.

1. To display the "Power Sensor" tab of the "Input" dialog box, do one of the following:

e Select "Input" from the "Overview".
e Select the [INPUT/OUTPUT] key and then the "Power Sensor Config" softkey.

2. Select the tab for the power sensor index you want to configure, e.g. "Power Sen-
sor 1".

3. Press "Select" to analyze the power sensor data according to the current configura-
tion when power measurement is activated.

4. From the selection list with serial numbers of connected power sensors, select the
sensor you want to configure.
To have newly connected power sensors assigned to a tab automatically (default),
select "Auto".

5. Define the frequency of the signal whose power you want to measure.
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a) To define the frequency manually, select "Frequency Manual" and enter a fre-
quency.

b) To determine the frequency automatically, select "Frequency Coupling" and
then either "Center", to use the center frequency, or "Marker", to use the fre-
quency defined by marker 1.

6. Select the unit for the power result display.

7. Select the measurement time for which the average is calculated, or define the
number of readings to average. To define the number of readings to be taken into
account manually, select "Manual" and enter the number in the "Number of Read-
ings" field.

8. To activate the duty cycle correction, select "DutyCycle" and enter a percentage as
the correction value.

9. If you selected "dB" or "%" as units (relative display), define a reference value:

a) To set the currently measured power as a reference value, press the "Meas ->
Ref" button.

b) Alternatively, enter a value manually in the "Reference Value" field.

c) Optionally, select the "Use Ref Level Offset" option to take the reference level
offset set for the analyzer into account for the measured power.

10. If necessary, repeat steps 3-10 for another power sensor.

11. Set the "Power Sensor State" at the top of the "Power Sensor" tab to "On" to acti-
vate power measurement for the selected power sensors.

The results of the power measurement are displayed in the marker table (Function:
"Sensor <1...4>").

How to zero the power sensor

1. To display the "Power Sensor" tab of the "Input" dialog box, do one of the following:

e Select "Input" from the "Overview".
e Select the [INPUT/OUTPUT] key and then the "Power Sensor Config" softkey.

2. Select the tab that is assigned to the power sensor you want to zero.

3. Press the "Zeroing Power Sensor" button.
A dialog box is displayed that prompts you to disconnect all signals from the input
of the power sensor.

4. Disconnect all signals sending input to the power sensor and press [ENTER] to
continue.

5. Wait until zeroing is complete.
A corresponding message is displayed.
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5.4

Amplitude

Output settings

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

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

Output 9 X

Output

IF /Video Output IF Video

IF Out Frequency 25.0 MHz

Noise Source On

INOISE SOUICE CONIIOL....ceeeiet e et e et e e et e e e et s e e ee e e s e eeenaaees 42

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.

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

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

In this case, you can first connect an external noise source (whose noise power level is
known in advance) to the R&S FPL1000 and measure the total noise power. From this

value, you can determine the noise power of the R&S FPL1000. Then when you mea-

sure the power level of the actual DUT, you can deduct the known noise level from the

total power to obtain the power level of the DUT.

Remote command:
DIAGnostic:SERVice:NSOurce on page 126

Amplitude

Access: "Overview" > "Amplitude”

Amplitude settings are identical to the Spectrum application, except for a new scaling
function for 1/Q Vector and Real/lmag results (see "Y-Axis Max" on page 47).
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5.4.1

Amplitude

For background information on amplitude settings see the R&S FPL1000 User Manual.

The "Auto Settings" are described in Chapter 5.9, "Adjusting settings automatically",
on page 59.

Amplitude settings

Access: "Overview" > "Amplitude”

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

Amplitude Auto Settings Scale

Vel Attenuation

-10.0 dBm

Auto Manual
0.0dB

dEm
Yalue 0.0dB

Auto Level

500 750 Preamplifier On

L Setting the Reference Level Automatically (Auto Level)............ccccccevueueunnnn... 45
Attenuation Mode / ValUe........ooueeiiiiii e 45
TgaToT=Te F= Yo o7 TP PP PPPPPRP PR OPPP 45
L (=T= 10 0] o111 = PR 46

Reference Level

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

Defines the expected maximum reference level. Signal levels above this value are pos-
sibly not measured correctly. Signals above the reference level are indicated by an "IF
Overload" status display.
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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 FPL1000 is adapted according to this value, it is rec-
ommended that you set the reference level close above the expected maximum signal
level. Thus you ensure an optimum measurement (no compression, good signal-to-
noise ratio).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 130

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

Define an offset if the signal is attenuated or amplified before it is fed into the
R&S FPL1000 so the application shows correct power results. All displayed power
level results are shifted by this value.

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

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

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 130

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

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

The following units are available and directly convertible:
dBm

dBmV

dBuVv

dBuA

dBpW

Volt

Ampere

Watt

Remote command:
INPut<ip>:IMPedance on page 114
CALCulate<n>:UNIT:POWer on page 130
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Setting the Reference Level Automatically (Auto Level) < Reference Level
Automatically determines a reference level which ensures that no overload occurs at
the R&S FPL1000 for the current input data. At the same time, the internal attenuators
are adjusted. 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 FPL1000.

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

You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meastime Manual)" on page 60).

Remote command:
[SENSe:]ADJust:LEVel on page 153

Attenuation Mode / Value

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

In "Manual" mode, you can set the RF attenuation in 5 dB steps down to 0 dB (with
option R&S FPL1-B22: in 1 dB steps). Other entries are rounded to the next integer
value. The range is specified in the data sheet. If the defined reference level cannot be
set for the defined RF attenuation, the reference level is adjusted accordingly and the
warning "limit reached" is displayed.

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

Remote command:
INPut<ip>:ATTenuation on page 131
INPut<ip>:ATTenuation:AUTO on page 131

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

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

This value also affects the unit conversion (see "Reference Level" on page 43).

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

Remote command:
INPut<ip>:IMPedance on page 114
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Preamplifier
If the (optional) internal preamplifier hardware is installed, a preamplifier can be activa-
ted for the RF input signal.

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

Note: If an optional external preamplifier is activated, the internal preamplifier is auto-
matically disabled, and vice versa.

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

Remote command:
INPut<ip>:GAIN:STATe on page 132

5.4.2 Scaling the y-axis

The individual scaling settings that affect the vertical axis are described here.
Access: "Overview" > "Amplitude" > "Scale" tab

Or: [AMPT] > "Scale Config"

Amplitude

Amplitude Scale

g

0 Logarithmic

Range 100.0 dB - '
. Linear Percent

. Linear with Unit
Ref Position ELsIRYLH

Absolute Relative

Specifics for 1: Magnitude -~

RS To= |11 o OO 47
B N (1= 1, = S 47
Range

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

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] on page 133
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Ref Level Position
Defines the reference level position, i.e. the position of the maximum AD converter
value on the level axis in %.

0 % corresponds to the lower and 100 % to the upper limit of the diagram.
Values from -120 % to +600 % are available. Larger values are useful for small scales,
such as a power range of 10 dB or 20 dB, and low signal levels, for example 60 dB

below the reference level. In this case, large reference level position values allow you
to see the trace again.

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

Scaling
Defines the scaling method for the y-axis.

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

V, Watt)

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

Unit"

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

cent"

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

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

Remote command:

DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y:SPACing on page 134
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MODE

on page 133

Y-Axis Max

Defines the maximum value of the y-axis in the currently selected diagram in either
direction (in Volts). Thus, the y-axis scale starts at -<Y-Axis Max> and ends at +<Y-Axis
Max>.

The maximum y-axis value depends on the current reference level. If the reference
level is changed, the "Y-Axis Max" value is automatically set to the new reference level
(in V).

This command is only available if the evaluation mode for the I1/Q Analyzer is set to
"I/Q-Vector" or "Real/lmag (1/Q)".

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] on page 133
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5.5 Frequency settings

Access: "Overview" > "Frequency"

Frequency

Freque

Center 13.25 GHz

Center Frequ 2

Stepsize Manual

Frequ
(072 o) (=Tl =To [ 1= o o V2RSSR 48
Center FreqQUENCY SEEPSIZE.....coii i e e e e e e e e e e e e 48
FrequenCy OffSel......ccoo e e e e e e as 48

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: span,in/2 < feenter < fmax — SP@NMin/2
frax @nd span,,, depend on the instrument and are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency:CENTer on page 135

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

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

value.

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

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

in the "Value" field.

Remote command:
[SENSe: ] FREQuency:CENTer : STEP on page 135

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

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

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

Remote command:
[SENSe: ] FREQuency:0OFFSet on page 136

5.6 Trigger settings

Access: "Overview" > "Trigger"( > "Trigger In/Out")

Trigger settings determine when the input signal is measured.

Trigger

Trigger Source Trigger In/Out

Source IF Power

Level -20.0 dBm Drop-0Out Time _

Offset Slope Rising Falling

Hysteresis Holdoff _

Conventional gating as in the Spectrum application is not available for the 1/Q Ana-
lyzer; however, a special gating mode is available in remote control, see Chap-
ter 9.4.4.2, "Configuring 1/Q gating", on page 141.

For step-by-step instructions on configuring triggered measurements, see the
R&S FPL1000 User Manual.
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L I POWET ...ttt 50
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LTI e 51

L THQQEE LEVEL ..eeeeeeceeeeee ettt a ettt es e en e s s e senas 51
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Trigger Source
The trigger settings define the beginning of a measurement.

Trigger Source < Trigger Source
Selects the trigger source. If a trigger source other than "Free Run" is set, "TRG" is dis-
played in the channel bar and the trigger source is indicated.

Remote command:
TRIGger [ :SEQuence] : SOURce on page 140

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

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 140

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

(See "Trigger Level" on page 51).
Remote command:

TRIG:SOUR EXT
See TRIGger [ : SEQuence] : SOURce on page 140

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

For frequency sweeps, the third IF represents the start frequency. The trigger threshold
depends on the defined trigger level, as well as on the RF attenuation and preampilifi-
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:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 140

1/Q Power — Trigger Source — Trigger Source

This trigger source is only available in the 1/Q Analyzer application and in applications
that process 1/Q data.
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Triggers the measurement when the magnitude of the sampled 1/Q data exceeds the
trigger threshold.

The trigger bandwidth corresponds to the bandwidth setting for I/Q data acquisition.
(See "Analysis Bandwidth" on page 54).

Remote command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] :SOURce on page 140

Time < Trigger Source — Trigger Source
Triggers in a specified repetition interval.

See "Repetition Interval" on page 51.

Remote command:
TRIG:SOUR TIME, see TRIGger [ : SEQuence] : SOURce on page 140

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

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

For time triggers, the repetition interval is defined. See "Repetition Interval”
on page 51.

Remote command:

TRIGger[:SEQuence] : LEVel: IFPower on page 139

TRIGger [:SEQuence] : LEVel: IQPower on page 139
TRIGger[:SEQuence] : LEVel [ :EXTernal<port>] on page 139

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 141

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

Remote command:
TRIGger [ :SEQuence] : DTIMe on page 137

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

Offset < 0: Sweep starts earlier (pretrigger)
Only possible for zero span (e.g. I/Q Analyzer application) and gated trigger switched off
Maximum allowed range limited by the sweep time:

Pretriggera = sweep time, .,

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

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

Remote command:
TRIGger [:SEQuence] : HOLDoff [ : TIME] on page 137

Hysteresis — Trigger Source

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 138

Trigger Holdoff — Trigger Source
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 138

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

For gated measurements in "Edge" mode, the slope also defines whether the gate
starts on a falling or rising edge.

Remote command:
TRIGger [ :SEQuence] : SLOPe on page 140

5.7 Data acquisition and bandwidth settings

Access: "Overview" > "Bandwidth"

®  Data ACqUISITION. . .uueeiiiie i e ————— 53
L AT /=TT o IR T= ] 11 T 1 PR 56
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5.71

Data acquisition and bandwidth settings

Data acquisition

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

The data acquisition settings define which parts of the input signal are captured for fur-
ther evaluation in the applications.

Bandwidth o X

Data Acquisition Sweep

Data Acquisition
ced Fourier Transformation Params

Sample Rate 32.0 MHz

Analysis Bandwidth

(ABW) 256 MHz

Meas Time 31281 ps

Record Length 1001

Swap 1/Q

Frequency Resolution

RV 122 5654345654346 kHz

" o R e | o

FFT Length

Auto Manual

<< Basic

Figure 5-3: Data acquisition settings with advanced FFT parameters
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ANalysis BandWidth........ccoooiiiiii e ————— 54
o= TS T = RSP 54
RECOI LENGLN. ...t e e e sbr e e e 54
RV o T SRR 54
RBVV . ettt ettt e e e e e e et e e e e et e e e e e e abae e e e e et aaeeeeaaatraeeeeaaarbeeeeaanraeeaeaanraees 55
Advanced FFT mode / BasiC Settings.......ccccuviiiiiiiiiii e 55
L Transformation AlGOTIthM..........co.cueeeiueeeeeeee ettt es 55
T LONGtN. ettt ettt ee e 55
L WINAOW FUNCHON. ...ttt sttt 56
L WINAOW OVETIAP......eeieieeeeeeeeeeeeee ettt 56
L WINAOW LENGEN. ...ttt en s e e e eneas 56

Sample Rate
Defines the 1/Q data sample rate of the R&S FPL1000. This value depends on the
defined Analysis Bandwidth.

Up to the maximum bandwidth (12.8 MHz without extension options), the following rule
applies:
sample rate = analysis bandwidth / 0.8
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For details on the dependencies see Chapter 4.1.1, "Sample rate and maximum usable
I/Q bandwidth for RF input", on page 17.

Remote command:
TRACe:TIQ:SRATe on page 149

Analysis Bandwidth
Defines the flat, usable bandwidth of the final I/Q data. This value depends on the
defined Sample Rate.

Up to the maximum bandwidth (12.8 MHz without extension options), the following rule
applies:

analysis bandwidth = 0.8 * sample rate

Remote command:
TRACe:IQ:BWIDth on page 147

Meas Time

Defines the 1/Q acquisition time. By default, the measurement time is calculated as the
number of I/Q samples ("Record Length") divided by the sample rate. If you change the
measurement time, the Record Length is automatically changed, as well.

Remote command:
[SENSe: ] SWEep: TIME on page 166

Record Length

Defines the number of 1/Q samples to record. By default, the number of sweep points is
used. The record length is calculated as the measurement time multiplied by the sam-
ple rate. If you change the record length, the Meas Time is automatically changed, as
well.

Note: For the 1/Q vector result display, the number of I/Q samples to record ("Record
Length") must be identical to the number of trace points to be displayed ("Sweep
Points"). Thus, the sweep points are not editable for this result display. If the "Record
Length" is edited, the sweep points are adapted automatically.

Remote command:
TRACe:IQ:RLENgth on page 147
TRACe:IQ:SET on page 148

Swap 1/Q

Activates or deactivates the inverted I/Q modulation. If the | and Q parts of the signal
from the DUT are interchanged, the R&S FPL1000 can do the same to compensate for
it.

On | and Q signals are interchanged
Inverted sideband, Q+j*I

Off | and Q signals are not interchanged

Normal sideband, 1+j*Q

Remote command:
[SENSe: ] SWAPiqg on page 147
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RBW
Defines the resolution bandwidth for Spectrum results. The available RBW values
depend on the sample rate and record length.

(See Chapter 4.2.4, "Frequency resolution of FFT results - RBW", on page 23).

Depending on the selected RBW mode, the value is either determined automatically or
can be defined manually. As soon as you enter a value in the input field, the RBW
mode is changed to "Manual".

If the "Advanced Fourier Transformation Params" option is enabled, advanced FFT
mode is selected and the RBW cannot be defined directly.

Note that the RBW is correlated with the Sample Rate and Record Length (and possi-
bly the Window Function and Window Length). Changing any one of these parameters
may cause a change to one or more of the other parameters. For more information see
Chapter 4.2, "Basics on FFT", on page 19.

"Auto mode" (Default) The RBW is determined automatically depending on the
Sample Rate and Record Length.

"Manual mode" The RBW can be defined by the user.
The user-defined RBW is used and the Window Length (and possibly
Sample Rate) are adapted accordingly.

"Advanced This mode is used if the "Advanced Fourier Transformation Params"
FFT mode" option is enabled.
The RBW is determined by the advanced FFT parameters.

Remote command:
[SENSe:]IQ:BWIDth:MODE on page 144
[SENSe:]IQ:BWIDth:RESolution on page 145

Advanced FFT mode / Basic Settings
Shows or hides the "Advanced Fourier Transformation" parameters in the "Data Acqui-
sition" dialog box.

Note that if the advanced FFT mode is used, the RBW settings are not available.

Transformation Algorithm «— Advanced FFT mode / Basic Settings
Defines the FFT calculation method.

"Single" One FFT is calculated for the entire record length; if the FFT Length
is larger than the record length, zeros are appended to the captured
data.

"Averaging" Several overlapping FFTs are calculated for each record; the results

are combined to determine the final FFT result for the record. The
number of FFTs to be averaged is determined by the Window Overlap
and the Window Length.

Remote command:
[SENSe:]IQ:FFT:ALGorithm on page 145

FFT Length — Advanced FFT mode / Basic Settings

Defines the number of frequency points determined by each FFT calculation. The more
points are used, the higher the resolution in the spectrum becomes, but the longer the
calculation takes.
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Note: If you enter the value manually, any integer value from 3 to 524288 is available.

Remote command:
[SENSe:]IQ:FFT:LENGth on page 146

Window Function «— Advanced FFT mode / Basic Settings
In the I/Q analyzer you can select one of several FFT window types.

The following window types are available:
® Blackman-Harris

Flattop

Gauss

Rectangular

5-Term

Remote command:
[SENSe:]IQ:FFT:WINDow: TYPE on page 146

Window Overlap — Advanced FFT mode / Basic Settings
Defines the part of a single FFT window that is re-calculated by the next FFT calcula-
tion when using multiple FFT windows.

Remote command:
[SENSe:]IQ:FFT:WINDow:OVERlap on page 146

Window Length < Advanced FFT mode / Basic Settings

Defines the number of samples to be included in a single FFT window in averaging
mode. (In single mode, the window length corresponds to the "Record Length"

on page 54.)

However, the window length may not be longer than the FFT Length.

Remote command:
[SENSe: ] IQ:FFT:WINDow: LENGth on page 146

5.7.2 Sweep settings

Access: "Overview" > "Bandwidth" > "Sweep" tab

Bandwidth

Data Acquisition Sweep

Sweep Points
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Sweep Points

In the I/Q Analyzer application, a specific frequency bandwidth is swept for a specified
measurement time. During this time, a defined number of samples (= "Record Length")
are captured. These samples are then evaluated by the applications. Therefore, in this
case the number of sweep points does not define the amount of data to be acquired,
but rather the number of trace points that are evaluated and displayed in the result dia-
grams.

Remote command:
[SENSe: ] SWEep [ :WINDow<n>] : POINts on page 166

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 165
[SENSe: ] AVERage<n>:COUNt on page 173

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

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

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

Remote command:
INITiate<n>:CONTinuous on page 163
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Single Sweep / Run Single
After triggering, starts the number of sweeps set in "Sweep Count". The measurement
stops after the defined number of sweeps has been performed.

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

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

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

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

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

Remote command:
INITiate<n>[:IMMediate] on page 164

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

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

Remote command:
INITiate<n>:CONMeas on page 162

5.8 Display configuration

Access: "Overview" > "Display Config"

| B RS

..r' The captured signal can be displayed using various evaluation methods. All evaluation
O methods available for the current application are displayed in the evaluation bar in
SmartGrid mode.

For a description of the available evaluation methods see Chapter 3, "Measurement
and result displays", on page 12.

Up to 6 evaluations can be displayed in the I/Q Analyzer at any time, including several
graphical diagrams, marker tables or peak lists.

The selected evaluation method not only affects the result display in a window, but also
the results of the trace data query in remote control (see TRACe<n> [ :DATA] ?
on page 222).
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5.9 Adjusting settings automatically

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

Frequency o

Frequency Auto Seftings Signal Tracking

Qs =] figuration

Auto All Meas Time Auto Manual

Value 1.0 ms
Auto Level

Upper Level Hysteresis iR s

Auto Frequency )
Lower Level Hysteresis [iNsls

Some settings can be adjusted by the R&S FPL1000 automatically according to the
current measurement settings. To do so, a measurement is performed. You can config-
ure this measurement.

@ Adjusting settings automatically during triggered measurements

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

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

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

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

— For Video trigger:
Trigger Level = 85 %
Remote command:
[SENSe:]ADJust:CONFigure:TRIGger on page 152

Adjusting all Determinable Settings Automatically (Auto All).........cccccciiiiiirieieeeeeiiiees 60
Adjusting the Center Frequency Automatically (Auto Frequency)..........ccceeeuuvnnneneeen. 60
Setting the Reference Level Automatically (Auto Level).......ccccuiiiiiiiiiiiiiieeeee 60
Resetting the Automatic Measurement Time (Meastime AutO).........occceeieiiiiienieiineen. 60
Changing the Automatic Measurement Time (Meastime Manual)...........c.ccoccceeeeennne 60
Upper Level HYSEIESIS. ....uuuiiiiiiiiiiie ettt e e e e e e 61
LOWET LEVEI HYSIEIESIS. .. .uuiiiiiiiiiiie ettt e e e e e e e e e e 61
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Adjusting all Determinable Settings Automatically (Auto All)

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

® Auto Frequency

® Auto Level

Remote command:
[SENSe:]ADJust:ALL on page 150

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

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

To set the optimal reference level, see "Setting the Reference Level Automatically
(Auto Level)" on page 45).

Remote command:
[SENSe:]ADJust : FREQuency on page 152

Setting the Reference Level Automatically (Auto Level)

Automatically determines a reference level which ensures that no overload occurs at
the R&S FPL1000 for the current input data. At the same time, the internal attenuators
are adjusted. 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 FPL1000.

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

You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meastime Manual)" on page 60).

Remote command:
[SENSe:]ADJust:LEVel on page 153

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

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 151

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

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.
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Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 151
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 150

Upper Level Hysteresis

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

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:UPPer on page 152

Lower Level Hysteresis

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

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:LOWer on page 151
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6 Analysis

Access: "Overview" > "Analysis"

General result analysis settings concerning the trace, markers etc. are identical to the
analysis functions in the Spectrum application, except for the lines and special marker
functions, which are not available for 1/Q data.

The remote commands required to perform these tasks are described in Chapter 6,
"Analysis", on page 62.

L J I = (ot oY= Y i 1] T U USEERRR 62
®  SpPECIrogram SEHiNGS.......oi i 66
e Trace / data export configuration..............uueiceciiiii e 71
L Y = 4 = G VY= To [T USSP 74

6.1 Trace settings

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

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

O Trace data can also be exported to an ASCII file for further analysis. For details see
= Chapter 6.3, "Trace / data export configuration", on page 71.

For 1/Q Vector evaluation mode, only 1 trace is available and the detector is not edita-
ble.
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Traces
Traces Trace { Data Export Copy Trace Trace Math Spectrogram
;

Mode Type Linear

Auto Peak . Logarithmic

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

Trace 6 Blank Auto Peak

<< B

Set Trace Mode Set Trace Mode

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

Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace B.........cccccuuuiiiiiieiieiiiiiiieeeeeee e 63
TrACE MO ...ttt e e oo ettt e e e e e e e e e e e e nnnenaeeeeaaaaens 63
D= (= o1 (o ) OSSR 64
i ][ S 64
70970 o 1 11 o T RSP RTI 65
AVEIagE MOGE........co ottt e e e e e e aaaaaaaaaaaaann 65
Predefined Trace Settings - QUICK CONFig......ceiiiiiiiiiiiiiie e 65
Trace 1/ Trace 2/ Trace 3/ Trace 4 (SOftKEYS)....uuuuuuuuuuiiiiiiieie e 66
(O70] o)V I 1= T T PP PP PPPPPPPPPPPPPRN 66

Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the corresponding trace for configuration. The currently selected trace is high-
lighted.

Remote command:
Selected via numeric suffix of:TRACe<1. . .6> commands
DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>[:STATe] on page 169

Trace Mode
Defines the update mode for subsequent traces.

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

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

"Min Hold" The minimum value is determined from several measurements and
displayed. The R&S FPL1000 saves each trace point in the trace
memory only if the new value is lower than the previous one.
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"Average" The average is formed over several sweeps.
The Sweep/Average Count determines the number of averaging pro-
cedures.
"View" The current contents of the trace memory are frozen and displayed.
"Blank" Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:MODE on page 168

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

The trace detector is used to combine multiple FFT window results to create the final
spectrum. (Note: in previous versions of the R&S FPL1000, the I/Q Analyzer always
used the linear average detector.) If necessary, the trace detector is also used to
reduce the number of calculated frequency points (defined by the FFT length) to the
defined number of sweep points. By default, the Autopeak trace detector is used.

Note: Using a detector other than Auto Peak and fewer than 4096 sweep points can
lead to wrong level results. For details, see "Combining results - trace detector"

on page 21.

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

"Type" Defines the selected detector type.

Note: If the EMI (R&S FPL1-K54) measurement option is installed,
additional detectors are available, even if EMI measurement is not
active. If you select a CISPR trace detector, the RBW filter type is
automatically also set to CISPR.

CISPR detectors are not available for the following measurements:
® Frequency sweep measurements in FFT mode

® Emission measurements

® Power measurements

e Statistics measurements

Remote command:
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] on page 171
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 172

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

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

The default setting is off.

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

If enabled, the trace is smoothed by the specified value (between 1 % and 50 %). The
smoothing value is defined as a percentage of the display width. The larger the
smoothing value, the greater the smoothing effect.

For more information, see the R&S FPL1000 User Manual.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:SMOothing[:STATe]
on page 170
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:SMOothing:APERture
on page 170

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

This setting is generally applicable if trace mode "Average" is selected.

For FFT sweeps, the setting also affects the VBW (regardless of whether the trace is
averaged).

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

How many sweeps are averaged is defined by the "Sweep/Average Count"

on page 57.

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

"Logarithmic" For logarithmic scaling, the values are averaged in dBm. For linear
scaling, the behavior is the same as with linear averaging.

"Power" Activates linear power averaging.
The power level values are converted into unit Watt before averaging.
After the averaging, the data is converted back into its original unit.
Use this mode to average power values in Volts or Amperes correctly.
In particular, for small VBW values (smaller than the RBW), use
power averaging mode for correct power measurements in FFT
sweep mode.

Remote command:
[SENSe: ] AVERage<n>:TYPE on page 171

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

Function Trace Settings

Preset All Traces Trace 1: Clear Write

Traces 2-6: Blank

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

Traces 4-6: Blank

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

Traces 4-6: Blank

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

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>[:STATe] on page 169

Copy Trace
Access: "Overview" > "Analysis" > "Traces" > "Copy Trace"

Or: [TRACE] > "Copy Trace"
Copies trace data to another trace.

The first group of buttons (labeled "Trace 1" to "Trace 6") selects the source trace. The
second group of buttons (labeled "Copy to Trace 1" to "Copy to Tace 6") selects the
destination.

Remote command:
TRACe<n>:COPY on page 172

6.2 Spectrogram settings

Access: [TRACE] > "Spectrogram Config"

The individual settings available for spectrogram display are described here. For set-
tings on color mapping, see Chapter 6.2.2, "Color map settings", on page 69.

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

See Chapter 5.7.2, "Sweep settings", on page 56.

Search functions for spectrogram markers are described in Chapter 6.4.2.2, "Marker
search settings for spectrograms”, on page 82.

e General spectrogram SettiNgS......ccoovii i i i 66
®  Color Map SEHINGS..cco e i ————— 69

6.2.1 General spectrogram settings

Access: [TRACE] > "Spectrogram Config"

This section describes general settings for spectrogram display.
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Traces Trace f Data Ex/Import Copy Trace Trace Math Spectrogram

State On Off

3D Spectrogram

Select Frame
History Depth
3D Display Depth

Time Stamp On

Color Mapping

Continuous

Single Sweep
Sweep 9 f

Clear Spectrogram

3D SPEeCrogram STAte........eeiiiiiiiiie e 67
S To (=Tl = o = T PSR 68
[ 11 (o Y 9= o 1 o 1 68
G I B 1T o] = VA D= o 1 1 68
LTSI ] €= 4 F OSSR 68
L0701 (o] g 1Y F= T o1 o PSSR 68
Continuous SWEEP / RUN CONt....cciiiiiieiieiiee et e e e e e e e e e e e e 68
Single Sweep / RUN SINGIE.........uuuiiiiiiieice e e e e eee e s 69
(1T ST o= Tox (o Te =T .o SR 69
State
Activates and deactivates a Spectrogram subwindow.
"On" Displays the Spectrogram as a subwindow in the original result dis-
play.
"Off" Closes the Spectrogram subwindow.

Remote command:
CALCulate<n>:SPECtrogram:LAYout on page 176

3D Spectrogram State

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

For details see the R&S FPL1000 User Manual.
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Remote command:
CALCulate<n>:SPECtrogram:THReedim|[:STATe] on page 177

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

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

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

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

Remote command:
CALCulate<n>:SPECtrogram:FRAMe: SELect on page 175

History Depth
Sets the number of frames that the R&S FPL1000 stores in its memory.
The maximum number of frames depends on the "Sweep Points" on page 57.

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

If the memory is full, the R&S FPL1000 deletes the oldest frames stored in the memory
and replaces them with the new data.

Remote command:
CALCulate<n>:SPECtrogram:HDEPth on page 176

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

For details see the R&S FPL1000 User Manual.

Time Stamp

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

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

Remote command:
CALCulate<n>:SPECtrogram:TSTamp[:STATe] on page 179
CALCulate<n>:SPECtrogram:TSTamp:DATA? on page 178

Color Mapping
Opens the "Color Mapping" dialog.

For details see the R&S FPL1000 User Manual.

Continuous Sweep / Run Cont
After triggering, starts the measurement and repeats it continuously until stopped.
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While the measurement is running, the "Continuous Sweep" softkey and the [RUN
CONT] key are highlighted. The running measurement can be aborted by selecting the
highlighted softkey or key again. The results are not deleted until a new measurement
is started.

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

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

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

Remote command:
INITiate<n>:CONTinuous on page 163

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

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

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

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

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

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

Remote command:
INITiate<n>[:IMMediate] on page 164

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

This function is only available if a spectrogram is selected.

Remote command:
CALCulate<n>:SPECtrogram:CLEar[:IMMediate] on page 174

6.2.2 Color map settings

Access: "Overview" > "Analysis" > "Traces" > "Spectrogram” > "Color Mapping"

or: [TRACE] > "Spectrogram Config" > "Color Mapping"
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In addition to the available color settings, the dialog box displays the current color map
and provides a preview of the display with the current settings.

4 7 6

—

8
O Hot . Cold ‘ Radar ‘ Grayscale

Set to Default Close

Figure 6-1: Color Mapping dialog box

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

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

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

7 = Histogram: shows the distribution of measured values

8 = Scale of the horizontal axis (value range)

I = 4 ] (o RS 70
ST = o1 USSR 70
HOt/Cold/Radar/GraySCale........ccuuuiuiiiiiiiiiiiee ettt e s eaneee e 71
U | (o J OSSP PO PPTPPPPPP 71
S TCY B (o 3 I 1= = 11 USRS 71
(07 (oL TSRS 71
Start / Stop

Defines the lower and upper boundaries of the value range of the spectrogram.

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor :LOWer on page 180
DISPlay[:WINDow<n>] :SPECtrogram:COLor:UPPer on page 180

Shape

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

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

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor : SHAPe on page 180

Hot/Cold/Radar/Grayscale
Sets the color scheme for the spectrogram.

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor[:STYLe] on page 181

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

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

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor:DEFault on page 179

Close
Saves the changes and closes the dialog box.

6.3 Trace / data export configuration

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

The R&S FPL1000 provides various evaluation methods for the results of the per-
formed measurements. However, if you want to evaluate the data with other, external
applications, you can export the measurement data to an ASCII file.

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

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

Traces Trace / Data Export Copy Trace
Export

. Export all Traces and all Table Results

Include Instrument & Measurement Settings

Trace to Export 1
Decimal Separator Paoint Comma

Export Trace to ASCII File

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

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

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

Remote command:
FORMat : DEXPort : TRACes On page 226

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

Remote command:
FORMat : DEXPort :HEADer on page 226

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

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

User Manual 1178.3386.02 — 12 72



R&S®FPL1000 Analysis

Trace / data export configuration

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

Remote command:
FORMat :DEXPort:DSEParator on page 225

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

"File Explorer": Instead of using the file manager of the R&S FPL1000 firmware, you
can also use the Microsoft Windows File Explorer to manage files.

ASCII Trace Export Name

Drive: e(C:)0S ~ Path: n user (C:/FPL/FPL_1.10_17.8.34.0/user)

1 chan_tab

1 predefined
1 Save

L1 user

File Name

File Type dat

Decimal Separator | Point  Comma

Remote command:
MMEMory : STORe<n>: TRACe on page 226

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

Depending on the external program in which the data file was created or is evaluated,
a comma-separated list (CSV) or a plain data format (DAT) file is required.
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Remote command:
FORMat : DEXPort : FORMat on page 225

Decimal Separator < Export Trace to ASCII File
Defines the decimal separator for floating-point numerals for the data export/import
files. Evaluation programs require different separators in different languages.

Remote command:
FORMat :DEXPort:DSEParator on page 225

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

Remote command:
not supported

6.4 Marker usage

Access: "Overview" > "Analysis"

The following marker settings and functions are available in the 1/Q Analyzer applica-
tion.

For "l/Q-Vector" displays markers are not available.

In the 1/Q Analyzer application, the resolution with which the frequency can be mea-
sured with a marker is always the filter bandwidth, which is derived from the defined

© ©

sample rate.

(See Chapter 4.1.1, "Sample rate and maximum usable 1/Q bandwidth for RF input",

on page 17).

@ Marker SEHINGS. . .uueecieie i —————— 74
e Marker search settings and positioning functions.............cccccvveeeeeeie e, 79
e Marker search settings for Spectrograms........cccoeeeiieiiiiii e, 87
®  Marker fUNCHIONS. ..o e e e e e e 90

6.4.1 Marker settings

Or: [MKR] > "Marker Config"

The remote commands required to define these settings are described in Chap-
ter 9.7.3.1, "Setting up individual markers", on page 181.

o Individual Marker SEIUP... ... 75
o General marker SEHNGS......ooviiiiiieicccre e 78
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6.4.1.1 Individual marker setup

Up to 17 markers or delta markers can be activated for each window simultaneously.
Initial marker setup is performed using the "Marker" dialog box.

Markers Marker Settings Marker Functions Search

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

Marker 1 O Nelal 3.73b GHz - + Off
Delta 1 o) Neiil | -1.1089 GHz - Off

Delta 2 On Off

Delta 3

Delta 4

Delta b

All Markers Off

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

7= L= Yo1(=To 1Y/ E= T T USRS UPURURRR 75
MaArKEr STAt.....coeeiieieieeeeee e e e e e e e e e e e e e e e e e e e e e e e eeee e e s e aaa—a 75
Marker POSItION X-VaAlUE.........uu e e e e e e e e e e e eeeeeeeees 76
Frame (Spectrogram ONIY)........cei i iiiiie ittt e e s eaneeeaeeas 76
Y =T =T Y o 1= YN 76
REFEIENCE MAIKET ... ..ot e e e e e e s 76
LinKing t0 ANOThEr MArKEr........uueieeiciei e e s e e e e e e e e e e e e e e e e e eeeeeeeees 76
Assigning the Marker t0 @ TraCe......ccuueiiiiiieiee e 77
SEIECE IMIAIKET ...ttt e e e e e e e e e e e aaaeaeeeeeeeeeeeaesessarnnnnannnas 77
LY =T T 3K SRR 77

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

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

Marker State
Activates or deactivates the marker in the diagram.
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Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 187
CALCulate<n>:DELTamarker<m>[:STATe] on page 184

Marker Position X-value

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

Remote command:
CALCulate<n>:MARKer<m>:X on page 188
CALCulate<n>:DELTamarker<m>:X on page 185

Frame (Spectrogram only)
Spectrogram frame the marker is assigned to.

Remote command:
CALCulate<n>:MARKer<m>:SPECtrogram: FRAMe on page 195
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe on page 200

Marker Type
Toggles the marker type.

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

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

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

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

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 187
CALCulate<n>:DELTamarker<m>[:STATe] on page 184

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

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

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 184

Linking to Another Marker

Links the current marker to the marker selected from the list of active markers. If the x-
axis value of the initial marker is changed, the linked marker follows to the same posi-
tion on the x-axis. Linking is off by default.
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Using this function you can set two markers on different traces to measure the differ-
ence (e.g. between a max hold trace and a min hold trace or between a measurement
and a reference trace).

Remote command:

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> on page 186
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 183
CALCulate<n>:DELTamarker<m>:LINK on page 182

Assigning the Marker to a Trace

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

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

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 187

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

Select Marker

Selected State Selected State Selected

Marker 1 On Delta 6 On Delta 12

Delta 1l On Delta 7 On Delta 13

Delta 2 On Delta 8 On Delta 14

Delta 3 On Delta 9 Delta 15

Delta 4 On Delta 10 Delta 16

Delta 5 Delta 11

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 187
CALCulate<n>:DELTamarker<m>|[:STATe] on page 184

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 186
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6.4.1.2 General marker settings

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

Markers Marker Settings Search Marker Functions

Marker Table Re

State
Auto on

Level -70.0 dBm

Marker Info

EELIENled 1.5 GHz

Peak Search

Standard Sweep Points

Marker Table DiSPIay......u. i cceeieiee e et e s e e e e e e e e e e e e e e e eeeeeeeneeeenrnnanas 78
MAFKEE INFO.....e ettt e e e e e e e e e e e e e e e e e e e s 78
Y =Ty TS (=Y 1] YN 79

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

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

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

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 188

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

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo[:STATe] on page 189

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

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

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

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

Remote command:
CALCulate<n>:MARKer<m>:X:SSIZe on page 189

6.4.2 Marker search settings and positioning functions

Access: "Overview" > "Analysis" > "Marker" > "Search"
or: [MKR TO]

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

For more information on searching for signal peaks see Chapter 6.4.4.2, "Marker peak
list", on page 93.

In I/Q Analyzer mode, the search settings for "Real/Imag (I/Q)" evaluation include an
additional parameter, see "Branch for Peaksearch" on page 82.

Note that in the Spectrum diagram in I/Q mode, a peak search is performed only within
the indicated Analysis Bandwidth, unless you specify Search Limits (Left / Right) in the
marker settings.

The remote commands required to define these settings are described in Chap-
ter 9.7.3.5, "Positioning the marker", on page 204.
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Marker search settings

Access: [MKR TO] > "Search Config"

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

For Spectrograms, special marker settings are available, see Chapter 6.4.2.2, "Marker
search settings for spectrograms”, on page 82.

Markers Marker Settings Search Marker Functions

3rCh

Next Peak Mode  Left Absolute Right Left Limit
Marker

Exclude LO Right Limit

REETE ST 6.0 dB Threshold

Auto Max Peak Use Zoom Limits

Auto Min Peak Search Limits Off

Imag Magnitude

Search Mode for NeXt PEaK........c.coeieiiiiiieieeeeeeeecee ettt 80
(el [§ Lo L= X O SO UPPPPRRRPRN 81
PEAK EXCUISION.....ccutiiieiiiiiiiie ettt e ettt e e e e ettt ee e e e e s eet e e e e e eestaeeeserasaannsaesenssanaeaaees 81
Auto Max Peak Search / Auto Min Peak Search............ooouuueeieiiiiiieeeieeeeeeeeeeee 81
ST (o] I T 0L 81
L Search Limits (Left / RIGNt)......ccveveveeeeeeeeeeeeeeceeeeteteeeteeee e eeesseeeeeeeeeeeeseennas 81
L SEArCH TIIESNOIG. ... vveeeeeeeeeeeeeeeee et ee et et e e et e et e e et enere et eeeeeeeneneeenens 82
L USE ZOOM LIMIS .. veeteteeeeeeeeeeeeeeeee et eeeee et eeeeeeeeeeeeeeesetereeseeeeeseeeeennaseeereseens 82
L Deactivating Al SEarch LIMItS..........ceeveueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e eeeseenen s 82
Branch for PEaKSEaIrCN..........ooo it 82

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

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

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

Remote command:
Chapter 9.7.3.5, "Positioning the marker", on page 204

Exclude LO
If activated, restricts the frequency range for the marker search functions.

"On" The minimum frequency included in the peak search range is 2 5 x
resolution bandwidth (RBW).
Due to the interference by the first local oscillator to the first inter-
mediate frequency at the input mixer, the LO is represented as a sig-
nal at 0 Hz. To avoid the peak marker jumping to the LO signal at 0
Hz, this frequency is excluded from the peak search.

"Off" No restriction to the search range. The frequency 0 Hz is included in
the marker search functions.

Remote command:
CALCulate<n>:MARKer<m>:LOEXclude on page 190

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

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

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

For more information, see Chapter 6.4.4.2, "Marker peak list", on page 93.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 190

Auto Max Peak Search / Auto Min Peak Search
If activated, a maximum or minimum peak search is performed automatically for
marker 1 after each sweep.

For spectrogram displays, define which frame the peak is to be searched in.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:AUTO on page 204
CALCulate<n>:MARKer<m>:MINimum:AUTO on page 206

Search Limits
The search results can be restricted by limiting the search area or adding search con-
ditions.

Search Limits (Left / Right) — Search Limits

If activated, limit lines are defined and displayed for the search. Only results within the
limited search range are considered.
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Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 191
CALCulate<n>:MARKer<m>:X:SLIMits:LEFT on page 192
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHt on page 192

Search Threshold < Search Limits
Defines an absolute threshold as an additional condition for the peak search. If
enabled, only peaks that exceed the threshold are detected.

Remote command:
CALCulate<n>:THReshold:STATe on page 194
CALCulate<n>:THReshold on page 193

Use Zoom Limits < Search Limits
If activated, the peak search is restricted to the active zoom area defined for a single
zoom.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:ZOOM[:STATe] on page 193

Deactivating All Search Limits < Search Limits
Deactivates the search range limits.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 191
CALCulate<n>:THReshold:STATe on page 194

Branch for Peaksearch
Defines which data is used for marker search functions in I/Q data.

This function is only available for the display configuration "Real/Imag (I/Q)" (see "Real/
Imag (1/Q)" on page 14).

Note: The search settings apply to all markers, not only the currently selected one.

IlReaIII
Marker search functions are performed on the real trace of the I/Q
measurement.

|l|mag"
Marker search functions are performed on the imaginary trace of the
I/Q measurement.

"Magnitude"

Marker search functions are performed on the magnitude of the | and
Q data.

Remote command:
CALCulate<n>:MARKer<m>:SEARch on page 191

Marker search settings for spectrograms

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

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

These settings are only available for spectrogram displays.

Markers Marker Settings Marker Functions Search

sarch Limits
Next X Search Left Absolute Right

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

Search Area Visible Memory

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

Auto Max Peak On Off

Search Limits Off
Auto Min Peak on oft

Search Mode for Next Peak in X-Dir€CtioN.............oeevvrrrriruiuiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeeenns 83
Search Mode for Next Peak in Y-DireCtion.........ccuuueiiiiiiiiiiii e 84
Y =Ty TS T=T= T (o] T Y/ o1V 84
Y =T T S T=T= [ (o g YA = T= TR 84
PEaAK EXCUISION.....ce et 85
STST=T o] I T 0L 85
L Search Limits (Left / RIGNt).......cciieeeeeeeeeeeeeeeee et e ee e ses e enen e 85
L SEAICH TIIESNONA. c...eeeveeeeeeeeee ettt et e e et e et eeesee e eneee e ereeeereereeeens 85
L USE ZOOM LIMIES... vttt ettt et ettt et et ee et enee et ereeneeeeeeeeeeeeenaneeereeeene 85
L Deactivating Al S€arch LIMItS..........ceeveueeeeeueeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeee s enes 85

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

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

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

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

Remote command:
Chapter 9.7.3.5, "Positioning the marker", on page 204
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Search Mode for Next Peak in Y-Direction
Selects the search mode for the next peak search within all frames at the current

marker position.
llUpll

"Absolute"

"Down"

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

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

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

Remote command:

CALCulate<n>
CALCulate<n>
on page 201

CALCulate<n>:
CALCulate<n>:

on page 202

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

on page 202

CALCulate<n>:
CALCulate<n>:

on page 203

CALCulate<n>:
CALCulate<n>:

:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe on page 197
:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

MARKer<m>:SPECtrogram:Y:MAXimum:BELow on page 197
DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

MARKer<m>:SPECtrogram:Y:MAXimum:NEXT on page 197
DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT on page 202
MARKer<m>:SPECtrogram:Y:MINimum:ABOVe on page 198
DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

MARKer<m>:SPECtrogram:Y:MINimum:BELow on page 198
DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

MARKer<m>:SPECtrogram:Y:MINimum:NEXT on page 198
DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT on page 203

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

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

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

Searches in all frames at all positions.

Remote command:
Defined by the search function, see Chapter 9.7.3.4, "Marker search (spectrograms)",

on page 194

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

"Visible"
IlMemoryll

Only the visible frames are searched.

All frames stored in the memory are searched.

Remote command:

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

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

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

For more information, see Chapter 6.4.4.2, "Marker peak list", on page 93.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 190

Search Limits
The search results can be restricted by limiting the search area or adding search con-
ditions.

Search Limits (Left / Right) — Search Limits
If activated, limit lines are defined and displayed for the search. Only results within the
limited search range are considered.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 191
CALCulate<n>:MARKer<m>:X:SLIMits:LEFT on page 192
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHt on page 192

Search Threshold < Search Limits
Defines an absolute threshold as an additional condition for the peak search. If
enabled, only peaks that exceed the threshold are detected.

Remote command:
CALCulate<n>:THReshold:STATe on page 194
CALCulate<n>:THReshold on page 193

Use Zoom Limits < Search Limits
If activated, the peak search is restricted to the active zoom area defined for a single
zoom.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:ZOOM[:STATe] on page 193

Deactivating All Search Limits < Search Limits
Deactivates the search range limits.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 191
CALCulate<n>:THReshold:STATe on page 194

6.4.2.3 Positioning functions

Access: [MKR ->]
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The following functions set the currently selected marker to the result of a peak search
or set other characteristic values to the current marker value.

PEAK SEBAICN.....ecieeeee ettt e 86
SEAINCN NEXE PBAK.....ceeeteiei e e e e e e e e e eeab e e e e eeanaanss 86
STy el a1V 10T 86
SearCh NEeXt IMINIMUM ... i e e e e e s e ea b e e e e e e aab e e e s ee b es 86
Center Frequency = Marker FTEQUENCY.......uueeiiiiieeiie ittt e e e e e e 87
Reference Level = Marker LEVEL.........oouuui it 87

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

Remote command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 205
CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 208

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

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 205

CALCulate<n>

CALCulate<n>

:MARKer<m>:MAXimum:RIGHt on page 205
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:MAXimum:RIGHt on page 208
CALCulate<n>:

MARKer<m>:MAXimum:LEFT on page 204
DELTamarker<m>:MAXimum:NEXT on page 208

DELTamarker<m>:MAXimum:LEFT on page 207

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

Remote command:

CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum|[ : PEAK] on page 207
DELTamarker<m>:MINimum|[: PEAK] on page 209

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

For spectrogram displays, define which frame the next minimum is to be searched in.

Remote command:

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
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Marker usage

Center Frequency = Marker Frequency

Sets the center frequency to the selected marker or delta marker frequency. A peak
can thus be set as center frequency, for example to analyze it in detail with a smaller
span.

This function is not available for zero span measurements.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:CENTer on page 135

Reference Level = Marker Level
Sets the reference level to the selected marker level.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:REFerence on page 129

Marker search settings for spectrograms

Access: "Overview" > "Analysis" > "Markers" > "Search"
or: [MKR TO] > "Search Config"

Spectrograms show not only the current sweep results, but also the sweep history.
Thus, when searching for peaks, you must define the search settings within a single
time frame (x-direction) and within several time frames (y-direction).

These settings are only available for spectrogram displays.

Markers Marker Settings Marker Functions Search

h Limits
Next X Search Left Absolute Right

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

Search Area Visible Memory

Threshold | | -120.0 dBm
Exclude LO on Off
REELE S g] 6.0 dB Use Zoom Limits

Auto Max Peak on Off

Search Limits Off
Auto Min Peak On Off

Search Mode for Next Peak in X-Dir€CtioN.........ccuueeiiiiiiiiiee e 88
Search Mode for Next Peak in Y-DireCtion............cooevveveririiririiiiiiiieieie e eeeeeeeeeeeeeeeeeeeenns 88
Y =Ty TS T=T= T (o] T Y/ o1 88
MarKEr SEAICN ABa.......c ettt e e e et e e e e e e et e e e e s eebaeeaaees 89
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PEAK EXCUISION. ..ottt ettt e e et eee e e e e e eet e e e e e e eebaeeeeerasaaeseesenssnnaeeaees 89
1T (o] I T 0L 89
L Search Limits (Left / RIGNt)......ceveveveeieeeeeeeeeeececeeteeeeeteeee e eeesesaseeeeseee e 89
Y e A B 010 A1) (o FOUO SR 89
L USE ZOOM LIMIES .. teteteeeeeeeeeeeeeeeee et eee et et ereeeeeeeeeeeeesetereeseeeeeeseeeeennaseeereseens 90
L Deactivating Al SEarch LIMItS..........cceveueeeeiueeeeeeeeeeeeeeeseeeeeseee e seeseenen s 90

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

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

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

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

Remote command:
Chapter 9.7.3.5, "Positioning the marker", on page 204

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

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

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

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

Remote command:
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe on page 197
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

on page 201

CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELow on page 197
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

on page 202

CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT on page 197
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT on page 202
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVe on page 198
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

on page 202
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELow on page 198
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y :MINimum:BELow

on page 203

CALCulate<n>:MARKer<m>:SPECtrogram:Y :MINimum:NEXT on page 198
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT on page 203

Marker Search Type
Defines the type of search to be performed in the spectrogram.
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"X-Search" Searches only within the currently selected frame.
"Y-Search" Searches within all frames but only at the current frequency position.
"XY-Search" Searches in all frames at all positions.

Remote command:
Defined by the search function, see Chapter 9.7.3.4, "Marker search (spectrograms)"”,
on page 194

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

"Visible" Only the visible frames are searched.
"Memory" All frames stored in the memory are searched.

Remote command:
CALCulate<n>:MARKer<m>:SPECtrogram:SARea on page 196
CALCulate<n>:DELTamarker<m>:SPECtrogram:SARea on page 200

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

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

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

For more information, see Chapter 6.4.4.2, "Marker peak list", on page 93.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 190

Search Limits
The search results can be restricted by limiting the search area or adding search con-
ditions.

Search Limits (Left / Right) — Search Limits
If activated, limit lines are defined and displayed for the search. Only results within the
limited search range are considered.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 191
CALCulate<n>:MARKer<m>:X:SLIMits:LEFT on page 192
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHt on page 192

Search Threshold < Search Limits
Defines an absolute threshold as an additional condition for the peak search. If
enabled, only peaks that exceed the threshold are detected.

Remote command:
CALCulate<n>:THReshold:STATe on page 194
CALCulate<n>:THReshold on page 193
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6.4.4.1

Marker usage

Use Zoom Limits <— Search Limits
If activated, the peak search is restricted to the active zoom area defined for a single
zoom.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:ZOOM[:STATe] on page 193

Deactivating All Search Limits < Search Limits
Deactivates the search range limits.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 191
CALCulate<n>:THReshold:STATe on page 194

Marker functions

Some special marker functions are available in the 1/Q Analyzer application.

e Measuring the power in a channel (band power marker)..........cccoveceeeiiniiiene e 90
@ Marker PEAK liSt.......ccoo i ————————— 93
e Deactivating all marker fuNClONS...........uvuuiiiiiccciee e 97

Measuring the power in a channel (band power marker)

Access: "Overview" > "Analysis" > "Marker Functions" > "Band Power" > "Band Power
Config"

or: [MKR] > "Select Marker Function" > "Band Power"

To determine the noise power in a transmission channel, you can use a noise marker
and multiply the result with the channel bandwidth. However, the results are only accu-
rate for flat noise.

Band power markers allow you to measure the integrated power for a defined span
(band) around a marker (similar to ACP measurements). By default, 5 % of the current
span is used. The span is indicated by limit lines in the diagram. You can easily change
the span by moving the limit lines in the diagram. They are automatically aligned sym-
metrically to the marker frequency. They are also moved automatically if you move the
marker on the screen.

The results can be displayed either as a power (dBm) or density (dBm/Hz) value and
are indicated in the "marker table" for each band power marker.
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@ Relative band power markers
The results for band power markers which are defined as delta markers and thus have
a reference value can also be calculated as reference power values (in dB).
In this case, the result of the band power deltamarker is the difference between the
absolute power in the band around the delta marker and the absolute power for the ref-
erence marker. The powers are subtracted logarithmically, so the result is a dB value.

[Relative band power (Delta2) in dB] = [absolute band power (Delta2) in dBm] - [abso-
lute (band) power of reference marker in dBm]

The measured power for the reference marker may be an absolute power at a single
point (if the reference marker is not a band power marker), or the power in a band (if
the reference marker is a band power marker itself).

If the reference marker for the band power marker is also a delta marker, the absolute
power level for the reference marker is used for calculation.

@ For the I/Q Analyzer application, band power markers are only available for Spectrum
displays.

The entire band must lie within the display. If it is moved out of the display, the result
cannot be calculated (indicated by "- - -" as the "Function Result"). However, the width
of the band is maintained so that the band power can be calculated again when it
returns to the display.

TR EEREY EEE =

MultiView &8 Spectrum v Marker 1

Ref Level 0.00 dBm RBW 100 kHz
Att 10dBE  SWT 41.84 ns) WBW 100 kHz Mode Auto FFT
1 Frequency Sweep o]
D2[1] -84.63 dB
2.75000 MHz
MI[1] | -6.08 dBm||[ arkers
20.00000 MHz

Marker 2

Marker 4

select
“ ‘ Marker
(D2)

Mkr Type
Norm | Delta

Marker
To Trace

All
Markers
off

Marker
, / ~ I config
¥ 1 ML /
CF 20.0 MHz 1001 pts
2 Marker Table

Type Ref Trc -Value ¥-Value Function Result L_hd 5

Mi 1 K -6.08 dBm d -6.09 dBm Cm
D1 M1 1 =2 -84.80 dB -82.31 dBm Overview
C2 M1 1 . -84.63 dB < -83.68 dB

- e 255200
15:37:02

All markers can be defined as band power markers, each with a different span. When a
band power marker is activated, if no marker is active yet, marker 1 is activated. Other-
wise, the currently active marker is used as a band power marker (all other marker
functions for this marker are deactivated).

If the detector mode for the marker trace is set to "Auto", the RMS detector is used.
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The individual marker settings correspond to those defined in the "Marker" dialog box
(see Chapter 6.4.1.1, "Individual marker setup", on page 75). Any settings to the
marker state or type changed in the "Marker Function" dialog box are also changed in
the "Marker" dialog box and vice versa.

Markers Marker Seftings Search Marker Functions

Signal
Count 1-5 &1 12-16

dB d
n own Marker State Type Band Power Span Power Mode
Noise

gea;-. Marker 1 || On Off O | 375.0 MHz Power Density
an

Power
Phase Delta 1 Off
Noise

Marker

Demod Delta 2 Norm Delta Off

Reference

(A Delta 3 Norm Delta Off
Marker

Peak List

n
n
n
n
n
n
|

Delta 4 Norm Delta Off

Delta 5 Norm Delta Off

All Bandpower Markers Off

Remote commands:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 211

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult? on page 211

Band Power Measurement State..........ouuueiiiiiiiiiiiii e 92
1T o = o U PUSRRRR 92
0Ny 1Y [ Yo L= 93
Switching All Band Power Measurements Off..........coooiiiiiiiiieec e 93

Band Power Measurement State
Activates or deactivates band power measurement for the marker in the diagram.

Band power markers are only available for standard frequency measurements (not
zero span) in the Spectrum application.

If activated, the markers display the power or density measured in the band around the
current marker position.

For details see Chapter 6.4.4.1, "Measuring the power in a channel (band power
marker)", on page 90.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 211
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer [:STATe] on page 213

Span
Defines the span (band) around the marker for which the power is measured.
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The span is indicated by lines in the diagram. You can easily change the span by mov-
ing the limit lines in the diagram. They are automatically aligned symmetrically to the
marker frequency. They are also moved automatically if you move the marker on the
screen.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:SPAN on page 211
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer : SPAN on page 213

Power Mode
Defines the mode of the power measurement result.

For Analog Modulation Analysis, the power mode is not editable for AM, FM, or PM
spectrum results. In this case, the marker function does not determine a power value,
but rather the deviation within the specified span.

"Power" The result is an absolute power level.
The power unit depends on the Unit setting.
"Relative This setting is only available for a delta band power marker.
Power" The result is the difference between the absolute power in the band

around the delta marker and the absolute power for the reference
marker (see "Reference Marker" on page 76). The powers are sub-
tracted logarithmically, so the result is a dB value.

[Relative band power (Delta2) in dB] = [absolute band power (Delta2)
in dBm] - [absolute (band) power of reference marker in dBm]

For details see "Relative band power markers" on page 91

"Density" The result is a power level in relation to the bandwidth, displayed in
dBm/Hz.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer :MODE on page 210
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer :MODE on page 212

Switching All Band Power Measurements Off
Deactivates band power measurement for all markers.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer[:STATe] on page 211
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer [:STATe] on page 213

6.4.4.2 Marker peak list

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

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

® Setting a marker to a peak value once (Peak Search)
® Searching for a peak value within a restricted search area (Search Limits)
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® (Creating a "marker table" with all or a defined number of peak values for one
sweep ("Marker Peak List")

® Updating the marker position to the current peak value automatically after each
sweep (Auto Peak Search)

Peak search limits

The peak search can be restricted to a search area. The search area is defined by limit
lines which are also indicated in the diagram. In addition, a minimum value (threshold)
can be defined as a further search condition.

When is a peak a peak? - Peak excursion

During a peak search, noise values are detected as a peak if the signal is very flat or
does not contain many peaks. Therefore, you can define a relative threshold ("Peak
Excursion"). The signal level must increase by the threshold value before falling again
before a peak is detected. To avoid identifying noise peaks as maxima or minima, enter
a peak excursion value that is higher than the difference between the highest and the
lowest value measured for the displayed inherent noise.

Effect of peak excursion settings (example)

The following figure shows a trace to be analyzed.

.l —} ﬂ * -@v % @ 1% m CE} SCPI k" 0 m Marker

MultiVie: Spectrum v Marker 1

Ref Level
@ Att 0dB SWT 1.01 ms
1 Frequency Sweep 1 AP Clrw Marker 2
M4[1]| -60.30 dBm
44,9690 MHz
M1[1] -5.97 dBm
19.9890 MHz.

marker 3

marker 4

select
«| Marker
(M4)

Mkr Type
Norm | Delta

Marker
To Trace

il rm.ww"w."“wwnwhwmrmw»w'\ﬁﬂ A v o b wﬂ M

i
4,53 MH ‘| config

2 Marker Table
Type Ref Trc X-Value ¥-Value Function Function Result
19.989 MHz -5.97 dBm
25.012 MHz -10.25 dBm L_hd. 1
39.991 MHz -53.53 dBm Lmr
44.969 MHz -60.30 dBm Overview
5.009 MHz -64.90 dBm

fmnn am 25.06.2018
“ 15:48:28

Figure 6-2: Trace example

The following table lists the peaks as indicated by the marker numbers in the diagram
above, as well as the minimum decrease in amplitude to either side of the peak:
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Marker # Min. amplitude decrease to either side of the signal
1 80 dB
2 80 dB
3 55 dB
4 39dB
5 32dB

To eliminate the smaller peaks M3, M4 and M5 in the example above, a peak excur-
sion of at least 60 dB is required. In this case, the amplitude must rise at least 60 dB
before falling again before a peak is detected.

Marker peak list

The marker peak list determines the frequencies and levels of peaks in the spectrum. It
is updated automatically after each sweep. How many peaks are displayed can be
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.

Markers Marker Settings Marker Functions Search

n dB dowr grate On Off

Phase c s h Limits
MNoise

Ref : imi
Fii :cli-en(e ST e wvalue Y Value Left Limit

Marker ; Right Limit
Peak List Maximum Number
50
of Peaks
Peak Excursion 6.0 dB

Threshold

Use Zoom Limits
Display Marker on OFf
Numbers Search Limits Off

Export

Export Peak List Decimal Separator Point Comma

All Functions Off

Remote commands:

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe on page 216
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TRAC? LIST, see TRACe<n>[:DATA]? on page 222

oY | I [ ] 7= (= TP 96
IS0 4 1Y, oY [ 96
Maximum NUMDEr Of PEAKS.........coiiiiieieee e e eeaaaas 96
PEAK EXCUISION. ...cceeeieeee ettt ettt e e et e e e e e et e e e e e e e e e eaeeeranns 96
Display Marker NUMDETS.......cuuuiuiiiiiiccrieie et e e e e e e e e e e eaeees 96
o q oo A=Y= |l I 97

Peak List State
Activates/deactivates the marker peak list. If activated, the peak list is displayed and
the peaks are indicated in the trace display.

For each listed peak, the frequency/time ("X-value") and level ("Y-Value") values are
given.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe on page 216

Sort Mode
Defines whether the peak list is sorted according to the x-values or y-values. In either
case, the values are sorted in ascending order.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT on page 216

Maximum Number of Peaks
Defines the maximum number of peaks to be determined and displayed.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE on page 215

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

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

For Analog Modulation Analysis, the unit and value range depend on the selected
result display type.
For more information, see Chapter 6.4.4.2, "Marker peak list", on page 93.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 190

Display Marker Numbers

By default, the marker numbers are indicated in the diagram so you can find the peaks
from the list. However, for large numbers of peaks, the marker numbers can decrease
readability; in this case, deactivate the marker number display.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe]
on page 214
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Export Peak List
The peak list can be exported to an ASCII file (. DAT) for analysis in an external appli-

cation.

Remote command:
MMEMory : STORe<n>:PEAK on page 217
FORMat :DEXPort:DSEParator on page 225

6.4.4.3 Deactivating all marker functions

Access: "Overview" > "Analysis" > "Marker Functions" > "All Functions Off"
Or: [MKR] > "All Functions Off"

All special marker functions can be deactivated in one step.

Remote command:
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7 How to perform measurements in the 1/Q

71

Analyzer application

The following step-by-step instructions demonstrate how to capture I/Q data on the
R&S FPL1000 and how to analyze data in the I/Q Analyzer application.

e How to capture baseband (I/Q) data as RF input........cccoccuveiiiiiiiiiiiiiceieen 98
e How to analyze data in the I/Q ANalyzZer.........cccoiiiiiiiiie e 99

How to capture baseband (1/Q) data as RF input

By default, the 1/Q Analyzer assumes the I/Q data is modulated on a carrier frequency
and input via the "RF Input" connector on the R&S FPL1000.

1. Select the [MODE] key and select the "I/Q Analyzer" application.

2. Select the "Overview" softkey to display the "Overview" for an 1/Q Analyzer mea-
surement.

3. Select the "Input" button to select and configure the "RF Input" signal source.

4. Select the "Amplitude" button to define the attenuation, reference level or other set-
tings that affect the input signal's amplitude and scaling.

5. Select the "Frequency" button to define the input signal's center frequency.

6. Optionally, select the "Trigger" button and define a trigger for data acquisition, for
example an 1/Q Power trigger to start capturing data only when a specific power is
exceeded.

7. Select the "Bandwidth" button and define the bandwidth parameters for data acqui-
sition:

e "Sample Rate" or "Analysis Bandwidth" the span of the input signal to be cap-
tured for analysis, or the rate at which samples are captured (both values are
correlated)

"Measurement Time" how long the data is to be captured
"Record Length": the number of samples to be captured (also defined by sam-
ple rate and measurement time)

8. Select the "Display Config" button and select up to six displays that are of interest
to you.
Arrange them on the display to suit your preferences.

9. Exit the SmartGrid mode.

10. Start a new sweep with the defined settings.

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

7.2 How to analyze data in the 1/Q Analyzer

1. Select the [MODE] key and select the "I/Q Analyzer" application.

2. Select the "Overview" softkey to display the "Overview" for an I/Q Analyzer mea-
surement.

3. Select the "Display Config" button and select up to six displays that are of interest
to you.
Arrange them on the display to suit your preferences.

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

5. Select the "Analysis" button in the "Overview" to make use of the advanced analy-
sis functions in the displays.

e Configure a trace to display the average over a series of sweeps (on the
"Trace" tab; if necessary, increase the "Average Count").

e Configure markers and delta markers to determine deviations and offsets within
the signal (on the "Marker" tab).
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8 How to export and import 1/Q data

I/Q data can only be exported in applications that process I/Q data, such as the 1/Q
Analyzer or optional applications.

Capturing and exporting 1/Q data
1. Press the [PRESET] key.

2. Press the [MODE] key and select the 1/Q Analyzer application or any other applica-
tion that supports 1/Q data.

Configure the data acquisition.

Press the [RUN SINGLE] key to perform a single sweep measurement.
Select the Bl "Save" icon in the toolbar.

Select the "I/Q Export" softkey.

In the file selection dialog box, select a storage location and enter a file name.

© N o a0 &~ w

Select "Save".

The captured data is stored to a file with the extension .iqg.tar.

Importing 1/Q data

1. Press the [MODE] key and select the "I/Q Analyzer" or any other application that
supports 1/Q data.

If necessary, switch to single sweep mode by pressing the [RUN SINGLE] key.
Select the & "Open" icon in the toolbar.
Select the "I/Q Import" softkey.

Select the storage location and the file name with the . ig. tar file extension.

o o &~ w Db

Select "Open".

The stored data is loaded from the file and displayed in the current application.

Previewing the 1/Q data in a web browser

The ig-tar file format allows you to preview the I/Q data in a web browser.

1. Use an archive tool (e.g. WinZip® or PowerArchiver®) to unpack the ig-tar file
into a folder.

2. Locate the folder using Windows Explorer.

3. Open your web browser.
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4. Drag the 1/Q parameter XML file, e.g. example.xml, into your web browser.

~ii
-« + 6 file:f D frzy xrl ¢ | | Qr Google O~ £~
-'| way | +

xzy.xml (of .iq.tar file)

Description

Saved by FEW 10 Analyzer
Comment Here is a comment
Date & Time 2011-03-03 14:33:.05
Sample rate 6.5 MHz

Number of samples | B5000

Duration of signal | 10 ms

Data format complesx, float32

Data filename xzy.complex. 1ch. float32
Scaling factor 1

Channel 1

Comment Channel 1 of 1

Power vs time

y-axis: 10 dB /div
¥-axis: 1 ms fdiv

Spectrum

y-axis: 20 dB /div
w-axis: 500 kHz fdiv

E-mail: info@rohde-schwarz com
Internet: hittp: itaeoeee robde-schwarz .com
Fileformat versian: 1
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9 Remote commands to perform measure-
ments with |/Q data

The following commands are specific to performing measurements in the I/Q Analyzer
application in a remote environment. The R&S FPL1000 must already be set up for
remote operation in a network as described in the base unit manual.

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FPL1000 User Manual.

In particular, this includes:

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

® Using the common status registers

The following tasks specific to the 1/Q Analyzer application are described here:

L JI [ 011 o T[0T 4o o 1SS 102
@ COMMON SUIXES...uuiiiiiiiiieii it e e e e e e e e s e e e e e e e e e e e e e eennnnes 107
o Activating I/Q Analyzer measuremMeNtS........c.ueeiiiiiiiiiieiniiee e 107
e Configuring I/Q Analyzer measuremMeNts. ........cccouveeeieeeeeiiieiciiiniereeeeee e e e e e e eesenenns 112
e Configuring the result diSplay..........uuueicciiiiie e 153
e Capturing data and performing SWEEPS.......uuuuuucciieieieeeieeeeeeeeeeeeeeeeeeeeeeeereeaanaaae 161
O [/Q ANAIYSIS. ...eeeiieiiteee e e e e e s 167
@  REtreVING MESUILS ... e e e 217
e Importing and exporting I/Q data and resultS.........cccccviiiieiiiiie e, 228
®  Programming €XamPIES.......ccccuuiiiiiiiieee e e e ce e e e e e e e e s a e e e e e e e annenes 230

9.1 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.
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9.1.1

9.1.2

Introduction

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the R&S FPL1000.

Remote command examples

Note that some remote command examples mentioned in this general introduction 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
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 FPL1000 follow the SCPI syntax rules.

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

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

e 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.
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9.1.3

9.1.4

9.1.5

Introduction

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.

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

Example:

DISPlay[:WINDow<l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

Optional keywords

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

If an optional keyword has a numeric suffix and you need to use the suffix, you have to
include the optional keyword. Otherwise, the suffix of the missing keyword is assumed
to be the value 1.

Optional keywords are emphasized with square brackets.

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer

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

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

Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.
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Example:
[SENSe: ]BANDwidth|BWIDth[:RESolution]

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

9.1.6 SCPI parameters

Many commands feature one or more parameters.

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

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

Parameters can have different forms of values.

L I N U] g =T g [RVZ= | [V TR 105
L 1o To) [<Y= o TR 106
L O o P=T = Tox (=T e F= | = TSR 106
L I O = T Tt (=Y ] (o [PPSR 107
L =1 o Tt Qe F= | = 107

9.1.6.1 Numeric values

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

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

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.
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9.1.6.2

9.1.6.3

Introduction

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.

® 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
"OFFE" or the numeric value 0.

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

the value 0 ("OFF").

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

Character data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 9.1.2, "Long and short form",
on page 103.

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
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9.1.6.4 Character strings

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

Example:
INSTRument:DELete 'Spectrum'

9.1.6.5 Block data

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

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

9.2 Common suffixes

In the I/Q Analyzer application, the following common suffixes are used in remote com-
mands:

Table 9-1: Common suffixes used in remote commands in the I/Q Analyzer application

Suffix Value range Description

<m> 1t0 16 Marker

<n> 1t06 Window (in the currently selected channel setup)
<t> 1t06 Trace

<li> 1t08 Limit line

9.3 Activating I/Q Analyzer measurements

I/Q Analyzer measurements require a special channel setup on the R&S FPL1000. It
can be activated using the common INSTrument :CREate[ :NEW] or INSTrument :
CREate:REPLace commands. In this case, some - but not all - parameters from the
previously selected application are passed on to the I/Q Analyzer channel setup. In
order to retain all relevant parameters from the current application for the I/Q measure-
ment, use the TRACe: TQ [ : STATe] command to change the application of the current
channel setup.

A measurement is started immediately with the default settings when the channel
setup is activated.

User Manual 1178.3386.02 — 12 107



R&S®FPL1000 Remote commands to perform measurements with 1/Q data

®

Activating I/Q Analyzer measurements

Different remote modes available

In remote control, two different modes for the 1/Q Analyzer measurements are availa-
ble:
® A quick mode for pure data acquisition
This mode is activated by default with the TRACe: TQ[: STATe] command. The
evaluation functions are not available; however, performance is slightly improved.
® A more sophisticated mode for acquisition and analysis.
This mode is activated when a new channel setup is opened for the 1/Q Analyzer
application (INST:CRE:NEW/ INST:CRE :REPL) or by an additional command (see
TRACe:IQ:EVATL on page 111).

INSTrument:CREAtE:IDUPLICALE. ........ceueeeiere e et e e e e e e e e e e e e eeanas 108
INSTrument:CREAIE[INEW]......cceeieeeeeeeeeeeieeteeeese s s e e e e e e e e e e e e e e e e e e e e e eeen e eenensnnnnn e eas 108
INSTrument:CREAIE:IREPLACE. .......ciiieiiitiiieeeeeeiee e e e e ettt e e e e e ettt e e e e e eeta e e e e eeenbaeeaeseesanas 109
INSTIUMENEDELELE. c.uuu i eeiieiiieeeeeeeetee e et e e e e ettt s e e e e e et ee e e e e ees b e eeeeesstaaeeeseerannaaaaees 109
NS UL g L=Y a1 I RPN 109
INSTrUMENtRENGIME. ... et e et e eee e e e e e ee 110
NS UL g L=y a1 IR = =1 N 111
SYSTem:PRESEt: CHANNEIEXEC].....iiiiieiieeeeeeieieieiaeaasaeas e e e e e e e e eeaeaeseeeeeeneeeeeenennnnnnnans 111
LR YA 2N (@ Y OO 111
TRACEIQLSTATE] v eeeeeeeeeeeeeeeeeeeeeeeseseseseseseeeseseseeeeeeseseseseseseseseseseseseseaeaseseseseseseseseneeens 112

INSTrument:CREate:DUPLicate

This command duplicates the currently selected channel setup, i.e creates a new chan-
nel setup of the same type and with the identical measurement settings. The name of
the new channel setup is the same as the copied channel setup, extended by a con-
secutive number (e.g. "IQAnalyzer" -> "IQAnalyzer 2").

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

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel setup named 'lQAnalyzer' and creates a
new channel setup named 'lQAnalyzer2'.

Usage: Event

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

This command adds a measurement channel. You can configure up to 10 measure-
ment channels at the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument :LIST?
on page 109.
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<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>
This command replaces a channel setup with another one.

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

<ChannelType> Channel type of the new channel setup.
For a list of available channel setup types, see TNSTrument :
LIST? on page 109.

<ChannelName2>  String containing the name of the new channel setup.
Note: If the specified name for a new channel setup already
exists, the default name, extended by a sequential number, is
used for the new channel setup (see INSTrument :LIST?
on page 109).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*", "?".

Example: INST:CRE:REPL 'IQAnalyzer2',6 IQ, 'IQAnalyzer'
Replaces the channel setup named "IQAnalyzer2" by a new
channel setup of type "IQ Analyzer" named "IQAnalyzer".

Usage: Setting only

INSTrument:DELete <ChannelName>
This command deletes a channel setup.

Setting parameters:

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

Usage: Setting only

INSTrument:LIST?

This command queries all active channel setups. The query is useful to obtain the
names of the existing channel setups, which are required to replace or delete the chan-
nel setups.
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Return values:
<ChannelType>, For each channel setup, the command returns the channel setup
<ChannelName> type and channel setup name (see tables below).
Tip: to change the channel setup name, use the TNSTrument :
REName command.

Example: INST:LIST?
Result for 3 channel setups:
'ADEM', 'Analog Demod', 'IQ','IQ
Analyzer','IQ','IQ Analyzer2'

Usage: Query only

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

Application <ChannelType> Parameter Default Channel setup Name*)
Spectrum SANALYZER Spectrum

AM/FM/PM Modulation ADEM Analog Demod

Analysis

1/Q Analyzer 1Q IQ Analyzer

Noise Figure Measure- NOISE Noise

ments

Vector Signal Analysis DDEM VSA

(VSA)

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

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

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

<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 ":ll, ll*ll, ll?ll.

Example: INST:REN 'IQAnalyzer2',6 '"IQAnalyzer3'
Renames the channel setup with the name 'lQAnalyzer2' to
'IQAnNalyzer3d'.

Usage: Setting only
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INSTrument[:SELect] <ChannelType> | <ChannelName>

This command activates a new channel setup with the defined channel setup type, or
selects an existing channel setup with the specified name.

Also see

® INSTrument:CREate[:NEW] on page 108

Parameters:

<ChannelType> Channel type of the new channel setup.
For a list of available channel setup types see TNSTrument :
LIST? on page 109.

<ChannelName> String containing the name of the channel setup.

Example: INST IQ

INST 'MyIQSpectrum'
Selects the channel setup named 'MylQSpectrum' (for example
before executing further commands for that channel setup).

SYSTem:PRESet:CHANNel[:EXEC]
This command restores the default instrument settings in the current channel setup.
Use INST:SEL to select the channel setup.

Example: INST:SEL 'Spectrum2'

Selects the channel setup for "Spectrum2"”.
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel
setup.

Usage: Event

Manual operation: See "Preset Channel setup” on page 29

TRACe:IQ:EVAL <State>
This command turns I/Q data analysis on and off.

Before you can use this command, you have to turn on the I/Q data acquisition using
INST:CRE:NEW IQor INST:CRE:REPL, or using the TRACe:IQ[:STATe] com-
mand to replace the current channel setup while retaining the settings.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
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9.4

9.4.1

Configuring 1/Q Analyzer measurements

Example: TRAC:IQ ON
Enables 1/Q data acquisition
TRAC:IQ:EVAL ON
Enables the I/Q data analysis mode.

TRACe:IQ[:STATe] <State>

Executing this command also has the following effects:

® The sweep, amplitude, input and trigger settings from the measurement are
retained.

® All measurements are turned off.

® All traces are set to "Blank" mode.

® The I/Q data analysis mode is turned off (TRAC: IQ:EVAL OFF).

Note: To turn trace display back on or to enable the evaluation functions of the 1/Q

Analyzer, execute the TRAC: IQ:EVAL ON command (see TRACe:IQ:EVAL
on page 111).

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: TRAC:IQ ON

Switches on 1/Q data acquisition

Configuring I/Q Analyzer measurements

The following commands configure the I/Q Analyzer measurements.

e Configuring the data input and QULPUL.........ccooriiiiii i, 112
e Configuring the vertical axis (amplitude, scaling).........cccceevviieieiiiiiii e 129
L I Yo [0 1= o Y SUEPRRS 135
L I 14 o o =T [ T T 137
e Configuring data acquUISItiON...........uuuuiiiiiiiiiie e 144
e Adjusting settings automatically..............cooorrririiiiccre e 150

Configuring the data input and output

The following commands are required to configure data input and output.
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9.41.1

Configuring 1/Q Analyzer measurements

L I S [ o 10 S U PU 113
o Input from I/Q data fileS.......cei i 116
o \Working With POWET SENSOIS.....cciiiiiiiiiiiiiiieie e 116
e Independant CW SOUIrCe COMMANGS..........euiiiiiiiiieeeiiiee e erieee e e e e e 125
e  Configuring the OUIPULS........ueieiiiii i 126
RF input

INPut<ip>:ATTenuation:PROTECHON:RESEL..........ceeeiiiiiiiiiiiiiieeeeeeie e e e e e e e e e e e e e eeeeeeeeeeeeeens 113
INPULKIDS IFILTEISAW. .. ettt e ettt e e ettt e e e e e ettt e e e e e e eaaa s eeesestnaaeaeeeensansaaaeens 113
INPULKID> I LT Y IG i S TATE  t et e ittt e e e e ettt eee e e et ettt eeeeeeeat e eeeseesta s eeeseessnnsaessestanaaaeens 114
INPULKID> IIMPEAANCE. ... eeviieeeeeeeeiee e e ettt e e e e ettt e e e e e e et b e e eeesesbeeaeseesasaaeseeressannsaasenes 114
[N U S To o] = Y] SRR 114
INPULKIPS UP O R S TATE. . ettt ettt et e et et e e e et e e e e e e e e e e e 115
INPULSIP> IUP ORI VALUEL. s ettt ettt et e e e e e e ee ettt s e s s e e e e e e e e e e e e e e eeeeeeeeaeeeeennnnnnnnnns 115

INPut<ip>:ATTenuation:PROTection:RESet

This command resets the attenuator and reconnects the RF input with the input mixer

for the R&S FPL1000 after an overload condition occurred and the protection mecha-

nism intervened. The error status bit (bit 3 in the STAT : QUES : POW status register) and
the INPUT OVLD message in the status bar are cleared.

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

For details on the protection mechanism, see "RF Input Protection" on page 33.

Suffix:
<ip> 1]2
irrelevant
Example: INP:ATT:PROT:RES

INPut<ip>:FILTer:SAW <State>
Determines which IF path the R&S FPL1000 hardware uses.

Suffix:
<ip> 112
irrelevant
Parameters:
<State> AUTO | OFF
AUTO
The R&S FPL1000 determines which IF path to use automati-
cally, depending on the used analysis bandwidth.
OFF
The wide IF path is always used.
*RST: I/Q Analyzer: AUTO; VSA: OFF
Example: INP:FILT:SAW AUTO
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Manual operation: See "SAW filter" on page 34

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

Suffix:
<ip> 1]2

irrelevant
Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 34

INPut<ip>:IMPedance <Impedance>

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

The command is not available for measurements with the optional Digital Baseband

Interface.

Suffix:

<ip> 112
irrelevant

Parameters:

<Impedance> 50|75
numeric value
User-defined impedance from 50 Ohm to 100000000 Ohm
(=100 MOhm)
User-defined values are only available for the Spectrum applica-
tion, the I/Q Analyzer, and some optional applications.
*RST: 50 Q
Default unit: OHM

Example: INP:IMP 75

Manual operation: See "Impedance" on page 34
See "Unit" on page 44

INPut<ip>:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which con-
nector is used to input data to the R&S FPL1000.

If no additional input options are installed, only RF input or file input is supported.
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Suffix:

<ip> 1]2
irrelevant

Parameters:

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

Manual operation: See "Radio Frequency State" on page 33
See "I/Q Input File State” on page 35

INPut<ip>:UPORt:STATe <State>

This command toggles the control lines of the user ports for the AUX PORT connector.
This 9-pole SUB-D male connector is located on the rear panel of the R&S FPL1000.

See the R&S FPL1000 Getting Started manual for details.

Suffix:

<ip> 112
irrelevant

Parameters:

<State> ON |1
User port is switched to INPut
OFF |0
User port is switched to OUTPut
*RST: 1

INPut<ip>:UPORt[:VALue]
This command queries the control lines of the user ports.

For details see OUTPut<up>:UPORL [ :VALue] on page 127.

Suffix:
<ip> 112
irrelevant
Return values:
<Level> bit values in hexadecimal format

TTL type voltage levels (max. 5V)
Range: #B00000000 to #B00111111

Example: INP:UPOR?
//Result: #B00100100
Pins 5 and 7 are active.
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9.41.2

9.41.3

Configuring 1/Q Analyzer measurements

Input from 1/Q data files

The input for measurements can be provided from 1/Q data files. The commands
required to configure the use of such files are described here.

For details see Chapter 4.3, "Basics on input from 1/Q data files", on page 25.

Useful commands for retrieving results described elsewhere:
® INPut<ip>:SELect on page 114

Remote commands exclusive to input from 1/Q data files:

INPUL<ID>FILE:PATH. ..ot 116

INPut<ip>:FILE:PATH <FileName>[, <AnalysisBW>]
This command selects the 1/Q data file to be used as input for further measurements.

The 1/Q data must have a specific format as described in Chapter C, "I/Q data file for-
mat (ig-tar)", on page 236.

Suffix:

<ip> 1]2
irrelevant

Parameters:

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

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

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

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

Manual operation: See "Select |/Q data file" on page 35

Working with power sensors

The following commands describe how to work with power sensors.

These commands require the use of a Rohde & Schwarz power sensor. For a list of
supported sensors, see the data sheet.

The [Sensor] connector is provided by the "Additional Interfaces" option R&S FPL1-B5.
Additionally, the power sensor measurement requires the option R&S FPL1-K9.

®  CoNfIQUriNG POWET SENSOIS.....uuuuuuuiiiiiiieieieieieee e e e e e et e eeeeeeeeee et aeaeeaaaaaaaes 117
e Configuring power sensor MEaSUrEMENES..........cccoieiiiiiiiiieieiinrere e 118
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Configuring power sensors

SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATE].....ceevverererrnrnrnnnnn 117
SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNL?.......ccceeiiieereeieeeeeerieeeeeeeeereeeeeeeeenns 117
SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFINE..........uccaaaiaieieeeeeeeeeeeeeeeeeeeeeeeeeeeeines 117

SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATe] <State>

This command turns automatic assignment of a power sensor to the power sensor
index on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
*RST: 1
Example: SYST:COMM:RDEV:PMET:CONF:AUTO OFF

Manual operation: See "Select" on page 38

SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNt?

This command queries the number of power sensors currently connected to the
R&S FPL1000.

Suffix:
<p> Power sensor index

Return values:
<NumberSensors>  Number of connected power sensors.

Example: SYST:COMM:RDEV : PMET : COUN?
Usage: Query only

Manual operation: See "Select” on page 38

SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFine <Placeholder>, <Type>,
<Interface>, <SerialNo>

This command assigns the power sensor with the specified serial number to the
selected power sensor index (configuration).

The query returns the power sensor type and serial number of the sensor assigned to
the specified index.

Suffix:

<p> Power sensor index

Parameters:

<Placeholder> Currently not used

<Type> Detected power sensor type, e.g. "NRP-Z81".
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<Interface> Interface the power sensor is connected to; always "USB"

<SerialNo> Serial number of the power sensor assigned to the specified
index

Example: SYST:COMM:RDEV:PMET2:DEF '', 'NRP-Z81"',"'"',
'123456"

Assigns the power sensor with the serial number '123456' to the
configuration "Power Sensor 2".
SYST:COMM:RDEV:PMET2 : DEF?

Queries the sensor assigned to "Power Sensor 2".

Result:

"', '"NRP-Z81','USB', '123456"

The NRP-Z81 power sensor with the serial number '123456' is
assigned to the "Power Sensor 2".

Manual operation: See "Select" on page 38

Configuring power sensor measurements

CALibration:PMETer<p>:ZERO:AUTO ONCE.......ccoiiiiiiiei e e e 118
CALCulate<n>:PMETer<p>:RELative[:MAGNItUAE].......c.uueerrerrririeierieeiiiie e e e eeeece e e eeeeaanes 119
CALCulate<n>:PMETer<p>:RELative[: MAGNitude]:AUTO ONCE.......cccceeeirrrrrrrrreraeeeerereenens 119
CALCulate<n>:PMETer<p>:RELatiVE:STATE....ccicieeeeiieeeeeieeeeeeeeeeeerereb e e e e e e e e aaaeas 119
[ o O B oV | [=Y o o PP OSSP 120
LR TN I | =T R o b P 120
[SENSE:JPMETEr<p>:DCY CIEL:STATE . eveeeerereeseseseseeseseeseseseseseseesesesseseeseseeseseeseseens 120
[SENSE:JPMETEr<p>:DCY CIE:VALUE. cvv- e eeeeeseeeeeeeseseeseseesesseseeseseeseseeseseesesesesesesesesenn. 120
[SENSE:PMETEr<p>:FREQUENCY....cceieieeeeeeeeeeeeeeeeeieieeeeeeietnnnaaaaaaeaeaeeeeeeeaaaaaaeeeeeeeennnnes 121
[SENSe:]PMETer<p>:FREQUENCY:LINK......cceutuiuieineaaaaaaaeeeeeeeeeeeeeeeereeeeeeeeeeeeeennennnnnnnnnnns 121
[SENSE:IPMETEr<P>IMTIME....cceituuieieeeiiiiiee e e e eetteee e e e et teeeeeeseateeeeseeesaaeeaeseesnaneeeeeesnnn 122
[SENSe:]PMETer<p>:MTIMe:AVERAGE:COUNL......ccuuuiiieiiiiiiiieeeeeeettceeeee e et e e e e eerae e e e eens 122
[SENSe:]PMETer<p>:MTIMe:AVERAGEL:STATE]. .cvuvreeeeeereeeeeeesesseseeseseeseseesesesesssessesesees 122
[SENSE:JPMETEr<p>:ROFFSE:STATE] ... e vereeeeeseseesessesesseseeseseeseseesesesessesessseseeseseesesenn. 123
[SENSE: IPMETEr<p>:SOFFSEL...ciiiiiiitieiiieeeiiiie e e e et e e e e e e e e e e e ee e e e e e e eeae e e e e enennaeeaees 123
[SENSE:  PMETEr<P> i STATE]- et e ettt eeeeeeeeeieeeeeieeeeeeeeentan e aaaasaeeeeeeeeaaaaaeaaeeeeeeeeenansennnnnnnnnn 123
[SENSeE:IPMETer<p>:UPDate[:STATE]....c.ceeeeeeeeieieeeeeereererrsrarssnnnaaieseseeeseasaesssesseseeseessssnes 124
UNIT<N> PMETErSP>IPOWET ... .. ieiiiieieee et e e e ettt e e e e ettt e e e e e eeetee e e e s eesaaaeseesassannseaeeees 124
UNIT<N>:PMETEr<p>:POWEIRATIO....ccuuieeeeiiitiieieeeeettiaeeeeeeeeteeeeeseetataeeeeereataaaeaeseesnnnnnns 124

CALibration:PMETer<p>:ZERO:AUTO ONCE
This command zeroes the power sensor.

Note that you have to disconnect the signals from the power sensor input before you
start to zero the power sensor. Otherwise, results are invalid.

Suffix:
<p> Power sensor index
Example: CAL:PMET2:ZERO:AUTO ONCE; *WAT

Starts zeroing the power sensor 2 and delays the execution of
further commands until zeroing is concluded.
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Usage: Event

Manual operation: See "Zeroing Power Sensor" on page 38

CALCulate<n>:PMETer<p>:RELative[:MAGNitude] <RefValue>

This command defines the reference value for relative measurements.

Suffix:

<n> Window

<p> Power sensor index

Parameters:

<RefValue> Range: -200 dBm to 200 dBm
*RST: 0
Default unit: DBM

Example: CALC:PMET2:REL -30

Sets the reference value for relative measurements to -30 dBm
for power sensor 2.

Manual operation: See "Reference Value" on page 39

CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE

This command sets the current measurement result as the reference level for relative

measurements.

Suffix:

<n> Window

<p> Power sensor index

Example: CALC:PMET2:REL:AUTO ONCE
Takes the current measurement value as reference value for rel-
ative measurements for power sensor 2.

Usage: Event

Manual operation: See "Setting the Reference Level from the Measurement Meas -
> Ref" on page 39

CALCulate<n>:PMETer<p>:RELative:STATe <State>

This command turns relative power sensor measurements on and off.

Suffix:

<n> Window

<p> Power sensor index
Parameters:

<State> ON|OFF |01
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OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:PMET2:REL:STAT ON
Activates the relative display of the measured value for power
sensor 2.

FETCh:PMETer<p>?

This command queries the results of power sensor measurements.

Suffix:
<p> Power sensor index
Usage: Query only

READ:PMETer<p>?

This command initiates a power sensor measurement and queries the results.

Suffix:
<p> Power sensor index
Usage: Query only

[SENSe:]PMETer<p>:DCYCle[:STATe] <State>

This command turns the duty cycle correction on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET2:DCYC:STAT ON

Manual operation: See "Duty Cycle" on page 40

[SENSe:]PMETer<p>:DCYCle:VALue <Percentage>
This command defines the duty cycle for the correction of pulse signals.

The power sensor uses the duty cycle in combination with the mean power to calculate
the power of the pulse.
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Suffix:

<p> Power sensor

Parameters:

<Percentage> Range: 0.001 to 99.999
*RST: 99.999
Default unit: %

Example: PMET2:DCYC:STAT ON

Activates the duty cycle correction.
PMET2:DCYC:VAL 0.5

Sets the correction value to 0.5%.

Manual operation: See "Duty Cycle" on page 40

[SENSe:]PMETer<p>:FREQuency <Frequency>

This command defines the frequency of the power sensor.

Suffix:

<p> Power sensor index

Parameters:

<Frequency> The available value range is specified in the data sheet of the
power sensor in use.
*RST: 50 MHz
Default unit: HZ

Example: PMET2:FREQ 1GHZ

Sets the frequency of the power sensor to 1 GHz.

Manual operation: See "Frequency Manual" on page 38

[SENSe:]PMETer<p>:FREQuency:LINK <Coupling>

This command selects the frequency coupling for power sensor measurements.

Suffix:

<p> Power sensor index

Parameters:

<Coupling> CENTer
Couples the frequency to the center frequency of the analyzer
MARKer1
Couples the frequency to the position of marker 1
OFF
Switches the frequency coupling off
*RST: CENTer

Example: PMET2:FREQ:LINK CENT

Couples the frequency to the center frequency of the analyzer

Manual operation: See "Frequency Coupling" on page 38
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[SENSe:]PMETer<p>:MTIMe <Duration>

This command selects the duration of power sensor measurements.

Suffix:

<p> Power sensor index

Parameters:

<Duration> SHORt | NORMal | LONG
*RST: NORMal

Example: PMET2 :MTIM SHOR

Sets a short measurement duration for measurements of station-
ary high power signals for the selected power sensor.

Manual operation: See "Meas Time/Average" on page 39

[SENSe:]PMETer<p>:MTIMe:AVERage:COUNt <NumberReadings>

This command sets the number of power readings included in the averaging process of
power sensor measurements.

Extended averaging yields more stable results for power sensor measurements, espe-
cially for measurements on signals with a low power, because it minimizes the effects
of noise.

Suffix:
<p> Power sensor index

Parameters:
<NumberReadings> An average count of O or 1 performs one power reading.

Range: 0 to 256
Increment: binary steps (1, 2, 4, 8, ...)

Example: PMET2 :MTIM:AVER ON
Activates manual averaging.
PMET2 :MTIM:AVER:COUN 8

Sets the number of readings to 8.

Manual operation: See "Average Count (Number of Readings)" on page 39

[SENSe:]PMETer<p>:MTIMe:AVERage[:STATe] <State>

This command turns averaging for power sensor measurements on and off.

Suffix:

<p> Power sensor index
Parameters:

<State> ON|OFF |01

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

Example: PMET2 :MTIM:AVER ON
Activates manual averaging.

Manual operation: See "Meas Time/Average" on page 39

[SENSe:]PMETer<p>:ROFFset[:STATe] <State>

This command includes or excludes the reference level offset of the analyzer for power
sensor measurements.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET2:ROFF OFF

Takes no offset into account for the measured power.

Manual operation: See "Use Ref Level Offset" on page 39

[SENSe:]PMETer<p>:SOFFset <SensorOffset>

Takes the specified offset into account for the measured power. Only available if
[SENSe: ] PMETer<p>:ROFFset [:STATe] is disabled.

Suffix:

<p> Power sensor index
Parameters:

<SensorOffset> Default unit: DB

Example: PMET2:TRIG:SOFF 0.001

Manual operation: See "Sensor Level Offset" on page 39

[SENSe:]PMETer<p>[:STATe] <State>

This command turns a power sensor on and off.

Suffix:

<p> Power sensor index
Parameters:

<State> ON|OFF|0]1

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

Example: PMET1 ON
Switches the power sensor measurements on.

Manual operation: See "State" on page 37
See "Select" on page 38

[SENSe:]PMETer<p>:UPDate[:STATe] <State>
This command turns continuous update of power sensor measurements on and off.

If on, the results are updated even if a single sweep is complete.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: PMET1:UPD ON

The data from power sensor 1 is updated continuously.

Manual operation: See "Continuous Value Update" on page 37

UNIT<n>:PMETer<p>:POWer <Unit>

This command selects the unit for absolute power sensor measurements.

Suffix:

<n> irrelevant

<p> Power sensor index

Parameters:

<Unit> DBM | WATT | W | DB | PCT
*RST: DBM

Example: UNIT:PMET:POW DBM

Manual operation: See "Unit/Scale" on page 38

UNIT<n>:PMETer<p>:POWer:RATio <Unit>

This command selects the unit for relative power sensor measurements.

Suffix:
<n> irrelevant
<p> Power sensor index
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Parameters:
<Unit>

Example:

Manual operation:

Configuring 1/Q Analyzer measurements

DB | PCT
*RST: DB

UNIT:PMET:POW:RAT DB

See "Unit/Scale" on page 38

9.4.1.4 Independant CW source commands

The following commands are required to configure an internal generator as an inde-

pendant CW source.

OUTPULSUPS[:STATE]: e e e eeseeeeseeeeseeseeeeseseseseeseseaseseeseseaseseaseseeseseeseseeseseesessesesseses 125
SOURCe<SI>INTErNal:FREQUENCY ...c.eteteueaaaaaae e e e e eeeeeaeeeeeeeeeeeeeeeeanentnaeaaaa e e e e e e eeeeeeas 125
SOURces<si>:POWer[:LEVel][:IMMediate][: AMPLItUAE]. .......ururmueaaaaeae e e e e e e eeeeeeeeeeeeeeeeeens 126
SOURCce<si>:POWer[:LEVel][:IMMediate]:OF FSet....uuuuuuciieeieieieieeeeeeeeeeeeeeeeeeevevesvarvananaes 126

OUTPut<up>[:STATe] <State>

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

Suffix:
<up>

Parameters:
<State>

Example:

ON|OFF|0]1

OFF | 0

Switches the function off
ON |1

Switches the function on
*RST: 0

OUTP ON

SOURce<si>:INTernal:FREQuency <Frequency>

Defines the frequency of the internal generator signal.

Suffix:
<si>

Parameters:
<Frequency>

Example:
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Range: 5kHz to 3 GHz
Increment: 0.1 Hz

*RST: 1 GHz

Default unit: HZ

SOUR:INT:FREQ 2 GHz
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SOURce<si>:POWer[:LEVel][:IMMediate][:AMPLitude] <Amplitude>

Defines the output power of the internal generator.

Suffix:

<si> irrelevant

Parameters:

<Amplitude> Range: -60 dBm to +10 dBm
Increment: 0.1 dB
*RST: -20 dBm
Default unit: DBM

Example: SOUR:POW -30dBm

SOURce<si>:POWer[:LEVel][:IMMediate]:OFFSet <Offset>

This command defines a level offset for the external generator level. Thus, for exam-
ple, attenuators or amplifiers at the output of the external generator can be considered
for the setting.

Suffix:
<si> irrelevant
Parameters:
<Offset> Range: -200 dB to +200 dB
*RST: 0dB
Default unit: DB
Example: /[Define a level offset on the external generator

SOUR:POW:OFFS -10dB

9.4.1.5 Configuring the outputs

The following commands are required to provide output from the R&S FPL1000.

Output functions require the option R&S FPL1-B5 to be installed on the R&S FPL1000.

DIAGNOSHIC:SERVICEINSOUICE. ....cevtuuieeeeiiiiieieeeeeetieeeeeeeeatieeeeseetataeeeesestanaeeeeresnanaaaaseees 126
OU T PULKUP S U P O R S T AT . ittt ettt e e et et s e e e e e e ereans 127
OUTPULSUDPS UPORI:VALUE: . v eeeeeeeeeeeseseseseseseeeseeseeeeeseseseseseseseseseeeeeeeeneseneseseseseseneseees 127
OUTPUL:UPOREWTRIGGETPOLAMY ... eereseeseseeseeeeseseesessesesseseseesessesessesesneseereeens 128
O R (=TS o =T Ty S I - S 128
N ST L= 10 RS d =T =Y L = 128
SY STeM:SPEAKEr:VOLUME. .. ..ceeittieieeeiieiieeeeeeetttaeeeeseetataaeeeesestaseeserstaaasaesesstanseeeeesrnns 128

DIAGnostic:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled [noise source
control] on the R&S FPL1000 on and off.

Parameters:
<State> ON|OFF |01
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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 42

OUTPut<up>:UPORt:STATe <State>

This command toggles the control lines of the user ports for the AUX PORT connector.
This 9-pole SUB-D male connector is located on the rear panel of the R&S FPL1000.

Suffix:
<up> irrelevant
Parameters:
<State> ON|OFF |01
OFF |0
User port is switched to INPut
ON |1
User port is switched to OUTPut
Example: OUTP:UPOR:STAT ON

OUTPut<up>:UPORt[:VALue] <Value>
This command sets the control lines of the user ports.

The assignment of the pin numbers to the bits is as follows:

Bit 7 6 5 4 3 2 1 0

Pin N/A N/A 5 3 4 7 6 2

Bits 7 and 6 are not assigned to pins and must always be 0.
The user port is written to with the given binary pattern.

If the user port is programmed to input instead of output (see TNPut<ip>:UPORt::
STATe on page 115), the output value is temporarily stored.

Suffix:

<up> irrelevant

Parameters:

<Value> bit values in hexadecimal format

TTL type voltage levels (max. 5V)
Range: #B00000000 to #B00111111

Example: OUTP:UPOR #B00100100
Sets pins5and 7to 5 V.
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OUTPut:UPORt:WTRigger:POLarity <State>

Defines the signal polarity that indicates the trigger availability at the optional [AUX
PORT] connector of the R&S FPL1000.

Parameters:

<State> HIGH | LOW
LOW
A low signal (= 0 V) indicates the instrument is ready to receive
a trigger.
HIGH
A high signal (= 5 V) indicates the instrument is ready to receive
a trigger.

Example: OUTP:UPOR:WTR:POL HIGH
The R&S FPL1000 waits for a 5-V-signal at the AUX PORT con-
nector before accepting a trigger signal.

SYSTem:SPEaker[:STATe] <State>

This command switches the built-in loudspeaker on or off for demodulated signals.
This setting applies only to the current application.

The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.

To set the volume, use the SYSTem: SPEaker : VOLume command.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: SYST:SPE ON

SYST:SPE:VOL 0.5
Sets the loudspeaker to half the full volume.

SYSTem:SPEaker:MUTE
Temporarily disables the audio output via the built-in loudspeakers.

Example: SYST:SPE:MUTE

SYSTem:SPEaker:VOLume <Volume>

This command defines the volume of the built-in loudspeaker for demodulated signals.
This setting is maintained for all applications.
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9.4.2

9.4.2.1

Configuring 1/Q Analyzer measurements

The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.

Note that you must switch the loudspeaker on first, using the sysTem: SPEaker | :
STATe] command.

Parameters:

<Volume> Percentage of the maximum possible volume.
Range: 0 to 1
*RST: 0.5

Example: SYST:SPE:VOL 0

Switches the loudspeaker to mute.

Configuring the vertical axis (amplitude, scaling)

The following commands are required to configure the amplitude and vertical axis set-
tings in a remote environment.

0 AMPIItUAE SEHHINGS. ... eeeieeiiieeie et e e e e 129
e Configuring the attenuation...........ooo e 131
o  Configuring @ PreampPlifier..........eeeii e 132
@ SCaAliNG the Y-aXIS...ccuiiiiiiiiiiieee e e e e e e s e e s e e aea s 132

Amplitude settings

Useful commands for amplitude configuration described elsewhere:

® [SENSe:]ADJust:LEVel on page 153

Remote commands exclusive to amplitude configuration:

CALCulate<n>:MARKer<m>:FUNCHON:REFEIrENCE........ccevtruiiieeieeiiiiieeeeeeeicee e e e e eeeraeeeeeeens 129
CALCUIAtESNZIUNIT:POWET....uuuieee ettt eeee ettt ee e e e ettt s e e e e et e e e e e eea b e e e s eesntaeeeeseerannnnns 130
UNIT NS IPOWVET . ...c.ccetee et eeeeee e e ettt e e e ettt e e e e e e eeat e e e e e ee b eeeeses b saeseesasaeeeesensannsaeeeees 130
DISPlay[: WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALEJ:RLEVEL......oveeereeeerererennen. 130
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OF FSet................ 130

CALCulate<n>:MARKer<m>:FUNCtion:REFerence
This command matches the reference level to the power level of a marker.

If you use the command in combination with a delta marker, that delta marker is turned
into a normal marker.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK2:FUNC:REF

Sets the reference level to the level of marker 2.
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Manual operation: See "Reference Level = Marker Level" on page 87

CALCulate<n>:UNIT:POWer <Unit>
UNIT<n>:POWer <Unit>

This command selects the unit of the y-axis.

The unit applies to all power-based measurement windows with absolute values.

Suffix:

<n> irrelevant

Parameters:

<Unit> DBM |V |A|W|DBPW | WATT | DBUV | DBMV | VOLT |
DBUA | AMPere
(Units based on 1 MHz require installed R&S FPL1-K54 (EMI
measurements) option.)
*RST: dBm

Example: UNIT:POW DBM

Sets the power unit to dBm.

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

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

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

the offset.
Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0 dBm
Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 43

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

This command defines a reference level offset (for all traces in all windows).
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Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 44

9.4.2.2 Configuring the attenuation

INPULKID> AT TENUALION. ... e e e eeeeiieeeeeeeetee e e e e ettt ee e e e e e ee b e eeeeeasaa e eeessesban e eeeeesannnaaesenstannnnns 131
1NN RS et N I I U N I PN 131
INPUt<ip>:ATTENUAtIONIAUTO ... ..ceeieeeeeee et ee ettt e e e e et e e e e e eeaabeeeeeseetaneeeaeressanaaeeeees 131

INPut<ip>:ATTenuation <Attenuation>
This command defines the total attenuation for RF input.

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

Suffix:
<ip> 112
irrelevant
Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB
Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See "Attenuation Mode / Value" on page 45

INPut<ip>:EATT:AUTO <State>
INPut<ip>:ATTenuation:AUTO <State>

This command couples or decouples the attenuation to the reference level. Thus, when
the reference level is changed, the R&S FPL1000 determines the signal level for opti-
mal internal data processing and sets the required attenuation accordingly.
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This function is not available if the optional Digital Baseband Interface is active.

For the R&S FPL1000, these commands are identical.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<State> ON|OFF |01
*RST: 1
Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See "Attenuation Mode / Value" on page 45

9.4.2.3 Configuring a preamplifier

INPULKIDZ IGAINISTATE. .. e e e 132

INPut<ip>:GAIN:STATe <State>

This command turns the internal preamplifier on and off. It requires the optional pream-
plifier hardware.

If activated, the input signal is amplified by 20 dB. The preamplifier is only active below
3 GHz (R&S FPL1003) or 7.5 GHz (R&S FPL1007).

Suffix:
<ip> 1]2
irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

Switches on 20 dB preamplification.

Manual operation: See "Preamplifier" on page 46

9.4.2.4 Scaling the Y-axis

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:Y[:SCALE]...cccceeerriereriirereerereereeeeennnns 133
DISPlay[:WINDow<n>][:SUBWindow<w>]:-TRACe<t>:Y[:SCALe]:AUTO ONCE.................... 133
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE]:MODE..........veevreererrerereens 133
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE]:RPOSIHION. .....v.veeereeene.. 134
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACING......ccveeterrrrrrrinreeeeeninineeees 134
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe] <Range>
This command defines the display range of the y-axis (for all traces).

Note that the command works only for a logarithmic scaling. You can select the scaling
with DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y:SPACing.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Range> Range: 1dB to 200 dB
*RST: 100 dB
Default unit: HZ
Example: DISP:TRAC:Y 110dB

Manual operation: See "Range" on page 46
See "Y-Axis Max" on page 47

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

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MODE <Mode>
This command selects the type of scaling of the y-axis (for all traces).

When the display update during remote control is off, this command has no immediate

effect.

Suffix:

<n> Window

<w> subwindow

<t> irrelevant

Parameters:

<Mode> ABSolute
absolute scaling of the y-axis
RELative
relative scaling of the y-axis
*RST: ABSolute
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Example: DISP:TRAC:Y:MODE REL

Manual operation: See "Scaling" on page 47

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

This command defines the vertical position of the reference level on the display grid
(for all traces).

The R&S FPL1000 adjusts the scaling of the y-axis accordingly.

For measurements with the optional tracking generator, the command defines the posi-
tion of the reference line.

Suffix:
<n> Window
<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 "Ref Level Position" on page 47

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACing <ScalingType>

This command selects the scaling of the y-axis (for all traces, <t> is irrelevant).

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 %.
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*RST: LOGarithmic

Example: DISP:TRAC:Y:SPAC LIN
Selects linear scaling in %.

Manual operation: See "Scaling" on page 47

9.4.3 Frequency

CALCulate<n>:MARKer<m>:FUNCHON:CENTE.........uuuuuuuiiiaieieieeeeeeeeeeeeeeeeeeeeesssenennnnnnnna 135
[SENSE:JFREQUENCY:CENTE .. uuiiiiieeietieeeeteeitee e e e e e et s e e e eeetaae e e e s eeer s e e e eeeaen s eeeeeeannanes 135
[SENSe:]FREQUENCY:CENTEISTEP. ...t e e 135
[SENSe:JFREQUENCY:CENTErNSTEP:AUTO...cciiiiiiiiiiieeaaaaaeae e e e e e e eeeeaeeeeeeeeeeeeeneeeeeenennnnnnnan 136
[SENSE:FREQUENCY:OFF SOt cuuuuuuueuiaiaieieie e e eeeeeee et e eeeeeeeeeeeeeaaaeaessaeae s e e e e e aeaaaeaaeeeeeeenes 136

CALCulate<n>:MARKer<m>:FUNCtion:CENTer
This command matches the center frequency to the frequency of a marker.

If you use the command in combination with a delta marker, that delta marker is turned
into a normal marker.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK2 : FUNC:CENT

Sets the center frequency to the frequency of marker 2.

Manual operation: See "Center Frequency = Marker Frequency" on page 87

[SENSe:]JFREQuency:CENTer <Frequency>

This command defines the center frequency.

Parameters:

<Frequency> The allowed range and f,,,, is specified in the data sheet.
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Center Frequency" on page 48

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

This command defines the center frequency step size.

User Manual 1178.3386.02 — 12 135



R&S®FPL1000 Remote commands to perform measurements with 1/Q data

Configuring 1/Q Analyzer measurements

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 135.

Parameters:

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

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

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

Manual operation: See "Center Frequency Stepsize" on page 48

[SENSe:]FREQuency:CENTer:STEP:AUTO <State>
This command couples or decouples the center frequency step size to the span.

In time domain (zero span) measurements, the center frequency is coupled to the

RBW.
Parameters:
<State> ON|OFF |01
*RST: 1
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

[SENSe:]FREQuency:OFFSet <Offset>
This command defines a frequency offset.

If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency" will be corrected for this
shift numerically by the application.

See also "Frequency Offset" on page 48.

Parameters:

<Offset> Range: -1 THz to 1 THz
*RST: 0 Hz
Default unit: HZ

Example: FREQ:OFFS 1GHZ

Manual operation: See "Frequency Offset" on page 48
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9.4.4

®

9.4.4.1

Configuring 1/Q Analyzer measurements

Triggering
The following remote commands are required to configure a triggered measurement in

a remote environment. More details are described for manual operation in Chapter 5.6,
"Trigger settings", on page 49.

*OPC should be used after requesting data. This will hold off any subsequent changes
to the selected trigger source, until after the sweep is completed and the data is
returned.

e Configuring the triggering conditionS.........c.c.uveeeiiieiei i 137
e Configuring 1/Q gating.......coe it a e 141

Configuring the triggering conditions

The following commands are required to configure a triggered measurement.

TRIGQEN: SEQUENCETDTIME. ... i ieieeiie e e e et ieeee e e e ettt e e e e e et ee e e e e e eaa s e e e eeeanaaseeeeentnneaaeens 137
TRIGger[:SEQUeNCe]:HOLDOF: TIME]. .. .. uuaaaaaaeeee e e e e eeeeeeeeeeeeee e e e e e e e e e e e e e eaeas 137
TRIGger[:SEQUEeNCe]:IFPOWErHOLDOM.........uvuiiiririiiiieieieieieeeeeeeeeeeeeeeeeeeeesssrararann s 138
TRIGQer:SEQUENCE]:IFPOWETIHY STEIESIS. ... ceeeeiriieieeiieiiiieeeeeetee e eeeeetteeeeeeerebeaeeeeeeenas 138
TRIGger[:SEQuence]:LEVEI:EXTerNal<port>]......ccuueeiuiueriirieeiiiieseeeeriieeseeseeesneeeeeeeenanees 139
TRIGQE:SEQUENCE]:LEVEIIFPOWET ... .ciiiiieieiiee e eeeeetee e e ee e e e et e e e e e e e e e eeaaeeaees 139
TRIGQer[:SEQUENCE]:LEVEIIQPOWET.......ciiieeeeieeceeeee et e e e e et e e e e e e e e e e e e e e 139
TRIGQEN:SEQUENCE]:SLOPE.......ccceeiiiee et e e et s e e e et e e e e e eatr e e e e e e enaaeeeeeenannnaeaaees 140
TRIGQEr:SEQUENCEI:SOURCE. ....ceeiiiieeeeeeeeeeeeeeeeeeeietett e ssse s s e e e e e e e e e aaeeaeeeeeeeeeeneaeensnnnnnnnn 140
TRIGger[:SEQUENCE]:TIME:RINTEIVAL........cceeerrrererririiiieeeeeieieeeeeeeeeeeeeeeesereeeeeeesersrrsranana 141

TRIGger[:SEQuence]:DTIMe <DropoutTime>

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

Parameters:
<DropoutTime> Dropout time of the trigger.

Range: 0st0o10.0s
*RST: Os
Default unit: S

Manual operation: See "Drop-Out Time" on page 51

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

Defines the time offset between the trigger event and the start of the sweep.
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Parameters:

<Offset> For measurements in the frequency domain, the range is 0 s to
30 s.
For measurements in the time domain, the range is the negative
sweep time to 30 s.

*RST: Os
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 51

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
This command defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Note: If you perform gated measurements in combination with the IF Power trigger, the
R&S FPL1000 ignores the holding time for frequency sweep, FFT sweep, zero span
and 1/Q data measurements.

Parameters:
<Period> Range: O0s to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR EXT

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

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 52

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

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

Parameters:

<Hysteresis> Range: 3 dB to 50dB
*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 52
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TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

This command defines the level the external signal must exceed to cause a trigger
event.

In the 1/Q Analyzer application, only EXTernall is supported.

Suffix:
<port> Selects the trigger port.
1 = trigger port 1 (TRIG IN connector on rear panel)
2 = trigger port 2 (TRIG AUX connector on rear panel)
Parameters:
<TriggerLevel> For the R&S FPL1000, the external trigger level is always 1.4 V.
It cannot be changed.
*RST: 14V

Manual operation:  See "Trigger Level" on page 51

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

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

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

Parameters:

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

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 51

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

This command defines the magnitude the 1/Q data must exceed to cause a trigger
event.

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

Parameters:

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

Example: TRIG:LEV:IQP -30DBM

Manual operation:  See "Trigger Level" on page 51

User Manual 1178.3386.02 — 12 139



R&S®FPL1000 Remote commands to perform measurements with 1/Q data

Configuring 1/Q Analyzer measurements

TRIGger[:SEQuence]:SLOPe <Type>

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

Parameters:
<Type> POSitive | NEGative

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

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

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Slope" on page 52

TRIGger[:SEQuence]:SOURce <Source>

This command selects the trigger source.

For details on trigger sources, see "Trigger Source" on page 50.
Note on external triggers:

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

Parameters:

<Source> IMMediate
Free Run
EXTernal

Trigger signal from the "Trigger Input" connector.

Trigger signal from the "Trigger In" connector.

IFPower

Second intermediate frequency

IQPower

Magnitude of sampled I/Q data

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

TIME

Time interval

VIDeo

Video mode is available in the time domain and only in the
Spectrum application.

BBPower

Baseband power (for digital input via the optional Digital Base-
band Interface

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

Manual operation: See "Trigger Source" on page 50
See "Free Run" on page 50
See "External Trigger 1" on page 50
See "IF Power" on page 50
See "l/Q Power" on page 50
See "Time" on page 51

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

This command defines the repetition interval for the time trigger.

Parameters:

<Interval> numeric value
Range: 2ms 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.

Manual operation: See "Repetition Interval” on page 51

9.4.4.2 Configuring I/Q gating

Usually in spectrum analysis, measurements are based on a certain length of time
called the gate area. With 1/Q gating, you can define the gate area using the gate
length, the distance between the capture periods and the number of periods. The gate
length and the distance between the capture periods are specified in samples.

@ I/Q gating is only available using remote commands; manual configuration is not possi-
ble.

It is only possible up to a bandwidth of 12.8 MHz.

Using I/Q gating, the gate area can be defined using the following methods:

® Edge triggered capturing
After a trigger signal, the gate period is defined by a gate length and a gate dis-
tance. All data in the gate period is captured until the required number of samples
has been captured.
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Number of
gate periods

Gate period
Gate distance

Trigger

® [evel triggered capturing
After a trigger signal, all data is captured in which the gate signal is set to 1, which
means it has exceeded a level. In this case, the gate signal can be generated by
the IFP trigger, for example: each time the IFP level is exceeded, the IFP trigger
signal is set to 1 and the samples in this area are captured as gate samples.

The number of complex samples to be captured prior to the trigger event can be
selected (see TRACe: IQ: SET on page 148) for all available trigger sources, except for
"Free Run".

TRACe:IQ:EGATe[:STATe] <State>

This command turns gated measurements with the 1/Q analyzer on and off.

Before you can use the command you have to turn on the I/Q analyzer and select an
external or IF power trigger source.

Parameters:
<State> ON | OFF
Example: TRAC:IQ:EGAT ON

TRACe:IQ:EGATe:GAP <Samples>

This command defines the interval between several gate periods for gated measure-
ments with the I/Q analyzer.
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Parameters:
<Samples> <numeric value>

Max = (440 MS * sample rate/200MHz) -1
pretrigger samples defined by TRACe: TQ: SET;
sample rate defined by TRACe: IQ: SRATe)
Range: 1...Max (samples)

*RST: 1

Example: TRAC:IQ:EGAT:GAP 2

TRACe:IQ:EGATe:LENGth <GatelLength>
This command defines the gate length for gated measurements with the I/Q analyzer.

Parameters:
<GatelLength> <numeric value>

Max = (440 MS * sample rate/200MHz) -1
pretrigger samples defined by TRACe: TQ: SET;
sample rate defined by TRACe: TQ: SRATe)

Range: 1...Max (samples)
*RST: 100

Example: TRAC:IQ:EGAT:LENG 2000

TRACe:IQ:EGATe:NOF <Number>

This command defines the number of gate periods after the trigger signal for gated
measurements with the I/Q analyzer.

Parameters:

<Number> Range: 1 to 1023
*RST: 1

Example: TRAC:IQ:EGAT:NOF 2

TRACe:IQ:EGATe:TYPE <Type>
This command selects the gate mode for gated measurements with the 1/Q analyzer.

Note: The IF power trigger holdoff time is ignored if you are using the "Level" gate
mode in combination with an IF Power trigger.

Parameters:
<Type> LEVel

EDGE

*RST: EDGE
Example: TRAC:IQ:EGAT:TYPE LEV
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9.4.5 Configuring data acquisition
The following commands are required to capture data in the I1/Q Analyzer.

Useful commands for 1/Q data acquisition described elsewhere

® [SENSe:]SWEep:COUNt on page 165
® [SENSe:]SWEep[:WINDow<n>]:POINts on page 166
® [SENSe:]SWEep:TIME on page 166

Remote commands exclusive to I/Q data acquisition

[SENSE:]IQ:BANDWIAtN:MODE ... eseereeeseeseseeeeeeseeeeeeseseseseesesesessenesessenesenessenens 144
[SENSE:JIQ:BWIDEh:IMODE.......iituiiiiieie et e et e et e et e e e e e e s e e e e et e e e eenaaeen 144
[SENSEe:[IQ:BANDWIAth:RESOIUION. ....ueieeiiiiiiieeeeeetiieeeeeeeeeiieeeeeeeeebeeeeeeeeanaeeeeeeesbanaeeaees 145
[SENSe:JIQ:BWIDth:RESOIULION. ...ceiiiiiiee ettt e e e e 145
[SENSE:JIQ:FFT:ALGOMTNM. .. e e e e e e e e e e e enennas 145
[SENSEJIQ:FFT:LENGIN. ... e e e e e e e e e e e 146
[SENSe:JIQ:FFT:WINDOW:LENGHN. ...ctieieieieeeie ettt et e e e e e e 146
[SENSe:[IQ:FFT:WINDOW:OVERIAP.....ceteeeeieieeeeeeeieieiiiiiieeeaseasse e e s e e e eeaeaeeeeeeeeeeeaesensnnnnnnnn 146
[SENSE:JIQ:FFT:WINDOW:TYPE... ... iiiiiieeieieeee et e e e e ee et e e et e e e e et e e ae e e e eaeeeaeeenns 146
[SENSE:ISVVAPIG. v eeeeeeeeeeeseeeeeeeeeeeeeeeeseseseseseseseseseseeeeeeeeseeeseseseseseseseseseseeeeeeeanennesenenens 147
TRACE:IQ:BWIDIN. .. e e e et e e e 147
TRACEIQ:IRLENGN. ..ttt ettt e et et e e e e e e e e e enns 147
IR ¥ O [ B Y P 148
IR YO [ BT 2 AN =Y 149
TRACE:IQ:TPISAMPIE?...ccceeeeeeeeeeeeeiereti i eeeeae e e e e eseeeeeeeaeeeteeeeeereeresssrararara—— i aaeaesesaaaaees 149

[SENSe:]IQ:BANDwidth:MODE <Mode>
[SENSe:]IQ:BWIDth:MODE <Mode>

This command defines how the resolution bandwidth is determined.

Parameters:

<Mode> AUTO | MANual | FFT
AUTO
(Default) The RBW is determined automatically depending on
the sample rate and record length.
MANual
The user-defined RBW is used and the (FFT) window length
(and possibly the sample rate) are adapted accordingly. The
RBW is defined using the [SENSe: ] IQ:BWIDth:RESolution

command.

FFT

The RBW is determined by the FFT parameters.
*RST: AUTO
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Example: IQ:BAND:MODE MAN

Switches to manual RBW mode.
IQ:BAND:RES 120000

Sets the RBW to 120 kHz.
Manual operation: See "RBW" on page 55

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

This command defines the resolution bandwidth manually if [SENSe: ] IQ:BWIDth:
MODE is set to MAN.

Defines the resolution bandwidth. The available RBW values depend on the sample
rate and record length.

Parameters:

<Bandwidth> refer to data sheet
*RST: RBW: AUTO mode is used
Default unit: HZ

Example: IQ:BAND:MODE MAN

Switches to manual RBW mode.
IQ:BAND:RES 120000
Sets the RBW to 120 kHz.

Manual operation: See "RBW" on page 55

[SENSe:]IQ:FFT:ALGorithm <Method>

Defines the FFT calculation method.

Parameters:

<Method> SINGle
One FFT is calculated for the entire record length; if the FFT
length is larger than the record length (see [SENSe: ] IQ:FFT:
LENGth and TRACe: IQ:RLENgth), zeros are appended to the
captured data.
AVERage
Several overlapping FFTs are calculated for each record; the
results are averaged to determine the final FFT result for the
record.
The user-defined window length and window overlap are used
(see [SENSe:]IQ:FFT:WINDow:LENGth and [SENSe:]IQ:
FFT:WINDow:OVERlap).
*RST: AVER

Example: IQ:FFT:ALG SING

Manual operation: See "Transformation Algorithm" on page 55
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[SENSe:]IQ:FFT:LENGth <NoOfBins>

Defines the number of frequency points determined by each FFT calculation. The more
points are used, the higher the resolution in the spectrum becomes, but the longer the
calculation takes.

Parameters:
<NoOfBins> integer value
Range: 3 to 524288
*RST: 4096
Example: IQ:FFT:LENG 2048

Manual operation: See "FFT Length" on page 55

[SENSe:]IQ:FFT:WINDow:LENGth <NoOfFFT>

Defines the number of samples to be included in a single FFT window when multiple
FFT windows are used.

Parameters:
<NoOfFFT> integer value
Range: 3 to 1001
*RST: 1001
Example: IQ:FFT:WIND:LENG 500

Manual operation: See "Window Length" on page 56

[SENSe:]IQ:FFT:WINDow:OVERIap <Rate>

Defines the part of a single FFT window that is re-calculated by the next FFT calcula-

tion.
Parameters:
<Rate> double value
Percentage rate
Range: 0 to 1
*RST: 0.75
Example: IQ:FFT:WIND:OVER 0.5
Half of each window overlaps the previous window in FFT calcu-
lation.

Manual operation: See "Window Overlap" on page 56

[SENSe:]IQ:FFT:WINDow:TYPE <Function>
In the I/Q Analyzer you can select one of several FFT window types.

Parameters:
<Function> BLACkharris
Blackman-Harris
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FLATtop
Flattop

GAUSsian
Gauss

RECTangular
Rectangular

P5

5-Term

*RST: FLAT
Example: IQ:FFT:WIND:TYPE GAUS

Manual operation: See "Window Function" on page 56

[SENSe:]SWAPiq <State>

This command defines whether or not the recorded 1/Q pairs should be swapped (I<-
>Q) before being processed. Swapping | and Q inverts the sideband.

This is useful if the DUT interchanged the | and Q parts of the signal; then the
R&S FPL1000 can do the same to compensate for it.

Parameters:

<State> ON |1
| and Q signals are interchanged
Inverted sideband, Q+j*|

OFF | 0
I and Q signals are not interchanged
Normal sideband, I+j*Q

*RST: 0

Manual operation: See "Swap 1/Q" on page 54

TRACe:1Q:BWIDth
This command defines or queries the bandwidth of the resampling filter.
The bandwidth of the resampling filter depends on the sample rate.

Parameters:
<Bandwidth> Default unit: HZ

Manual operation: See "Analysis Bandwidth" on page 54

TRACe:IQ:RLENgth <NoOfSamples>
This command sets the record length for the acquired 1/Q data.
Increasing the record length also increases the measurement time.

Note: Alternatively, you can define the measurement time using the SENS : SWE : TIME
command.
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Parameters:

<NoOfSamples> Number of samples to record.
*RST: 1001

Example: TRAC:IQ:RLEN 256

Manual operation: See "Record Length" on page 54

TRACe:IQ:SET <NORM>, <0>, <SampleRate>, <TriggerMode>, <TriggerSlope>,
<PretriggerSamp>, <NumberSamples>

This command sets up the R&S FPL1000 for I/Q measurements.

If you do not use this command to set up I/Q measurements, the R&S FPL1000 will
use its current settings for I/Q measurements.

If the I/Q Analyzer has not been turned on previously, the command also switches to
the 1/Q Analyzer.

Note: If you use the default settings with TRACe : 10 : DATA??, the following minimum
buffer sizes for the response data are recommended:

ASCII format: 10 kBytes
Binary format: 2 kBytes

Parameters:
Norm This value is always NORM.

0 Default unit: HZ
This value is always 0.

<SampleRate> Sample rate for the data acquisition.

Range: 100 Hz to 10 GHz, continuously adjustable
*RST: 32000000
Default unit: HZ

<TriggerMode> Selection of the trigger source used for the measurement.

IMMediate | EXTernal | EXT2 | EXT3 | IFPower
For IMM mode, gating is automatically deactivated.

*RST: IMM

<TriggerSlope> Used trigger slope.
POSitive | NEGative
*RST: POS

<PretriggerSamp> Defines the trigger offset in terms of pretrigger samples. Nega-
tive values correspond to a trigger delay.
This value also defines the interval between the trigger signal
and the gate edge in samples.

Range: -1399999999 to 1399999999
*RST: 0
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<NumberSamples> Number of measurement values to record (including the pretrig-
ger samples).

*RST: 1001

Example: TRAC:IQ:SET NORM, 0, 32MHz, EXT, POS, 0,2048
Reads 2048 1/Q-values starting at the trigger point.
sample rate = 32 MHz
trigger = External
slope = Positive
TRAC:IQ:SET NORM, 0,4 MHz,EXT,P0S,1024,512
Reads 512 1/Q-values from 1024 measurement points before the
trigger point.
filter type = NORMAL
sample rate = 4 MHz
trigger = External
slope = Positive

Manual operation: See "Record Length" on page 54

TRACe:IQ:SRATe <SampleRate>

This command sets the final user sample rate for the acquired I/Q data. Thus, the user
sample rate can be modified without affecting the actual data capturing settings on the
R&S FPL1000.

Parameters:
<SampleRate> *RST: 32 MHz
Default unit: HZ

Manual operation: See "Sample Rate" on page 53

TRACe:IQ: TPISample?

This command queries the time offset between the sample start and the trigger event
(trigger point in sample = TPIS). Since the R&S FPL1000 usually samples with a much
higher sample rate than the specific application actually requires, the trigger point
determined internally is much more precise than the one determined from the (down-
sampled) data in the application. Thus, the TPIS indicates the offset between the sam-
ple start and the actual trigger event.

4 |
|
|
|
——TPIS —»1
L
sample trigger
start event
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This value can only be determined in triggered measurements using external or
IFPower triggers, otherwise the value is 0.

Return values:
<TPIS> numeric value

Default unit: s

Example: TRAC:IQ:TPIS?
Result for a sample rate of 1 MHz: between 0 and 1/1 MHz, i.e.
between 0 and 1 ps (the duration of 1 sample).

Usage: Query only

Manual operation: See "Trigger Offset" on page 51

9.4.6 Adjusting settings automatically

The commands required to adjust settings automatically in a remote environment are
described here.

[SENSE:JADUJUSEALL. ...ceittiieieei ittt e e e ettt e e ettt ee e e e e ettt s e e e e eetaaeeeessestan e eeeseennaneaesenranns 150
[SENSe:]ADJust:CONFigure:LEVEl:DURGLON. .......cvvuieeeeeiiiriieeeeeeeeiieeeeeeeeeeeeeeeeeenae s eeeeees 150
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE...........ccu i eeas 151
[SENSe:JADJust:CONFigure:HY STeresis:LOWEN........uciiieeeeieiieeeeeeeeiee e e eeeaeiee e e e s eeannaeeeees 151
[SENSe:]JADJust:CONFigure:HY STeresis:UPPET..........ciiiiiieiiceeeeeeeeice e e e eeeviee e e e eran e e 152
[SENSe:]ADJUSt:CONFIGUIE: TRIGET . ....ceeiieeeieieetnteaaaaaaeaeeeeeeeaeaeeeeeeeeeeeeeeeeenennnnnaae e ens 152
[SENSE:JADJUSEFREQUENCY....cieieieeeeieeeeieieeeeeeeeetetsssarassaaaaeseseeeeaaaasseseseeseesesssssrarannnnnns 152
[SENSE:JADJUSELEVEL. c.uuuniieieeticeiee ettt e et e e e e e et et e e e e e et e e e e e s eata e e e e eeerananss 153

[SENSe:]JADJust:ALL

This command initiates a measurement to determine and set the ideal settings for the
current task automatically (only once for the current measurement).

This includes:
® Reference level
Example: ADJ:ALL

Manual operation: See "Adjusting all Determinable Settings Automatically (Auto
All)" on page 60

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

To determine the ideal reference level, the R&S FPL1000 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.
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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 bms

Length of the measurement is 5 ms.

Manual operation: See "Changing the Automatic Measurement Time (Meastime
Manual)" on page 60

[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE <Mode>

To determine the ideal reference level, the R&S FPL1000 performs a measurement on
the current input data. This command selects the way the R&S FPL1000 determines
the length of the measurement .

Parameters:

<Mode> AUTO
The R&S FPL1000 determines the measurement length auto-
matically according to the current input data.

MANual

The R&S FPL1000 uses the measurement length defined by
[SENSe: ]ADJust:CONFigure:LEVel :DURation

on page 150.

*RST: AUTO

Manual operation: See "Resetting the Automatic Measurement Time (Meastime
Auto)" on page 60
See "Changing the Automatic Measurement Time (Meastime
Manual)" on page 60

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

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 153 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
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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 61

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

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 153 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.
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 61

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

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

See "Adjusting settings automatically during triggered measurements" on page 59.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

[SENSe:]ADJust:FREQuency

This command sets the center frequency to the frequency with the highest signal level
in the current frequency range.

Example: ADJ:FREQ

Manual operation: See "Adjusting the Center Frequency Automatically (Auto Fre-
quency)" on page 60
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9.5.1

Configuring the result display

[SENSe:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the Thus, the settings
of the RF attenuation and the reference level are optimized for the signal level. The
R&S FPL1000 is not overloaded and the dynamic range is not limited by an S/N ratio
that is too small.

Example: ADJ:LEV
Usage: Event

Manual operation: See "Setting the Reference Level Automatically (Auto Level)"
on page 45

Configuring the result display

The commands required to configure the screen display in a remote environment are
described here.

o General WindOW COMMEANGAS......couuiiieeieiei e et e et e e e e e e e e st e e e aa e e s e e ananaas 153
e Working with windows in the display..........cooccceiiiiiiiii e 154

General window commands
The following commands are required to configure general window layout, independent
of the application.

Note that the suffix <n> always refers to the window in the currently selected channel
setup (see INSTrument [ : SELect] on page 111).

DISPIay[:WINDOWSNS]:SIZE...... i iiieeieieeeeeeeeiie e e e e sttt e e e e e e eaaae s e e e eesaan e e e e eeenaaseeeeensnnanss 153

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

This command maximizes the size of the selected result display window temporarily.
To change the size of several windows on the screen permanently, use the LAY : SPL
command (see LAYout : SPLitter on page 157).

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
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Example: DISP:WIND2:SIZE LARG

Working with windows in the display

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

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

(See INSTrument [ :SELect] on page 111).

LAYOUt:ADD:WINDOW]?....eeeeeeeeeeeeeeeieteeeeeeeeeee e eeae s e e e e e e e aeaaaeaeeeeeeeeeaeeanensnnnnnaaaaaaaeeeeeees 154
LAYOUL:CATAIOG:WINDOW] 2. aeaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseensnsaaaananseseasaaaaaaeaeeeseeennnnensnnes 155
LAYOUL: IDENEY[:IMVINDOW]?...ceeetieeeeeeetieee e e ettt e e e e e et e e e e eeeaae s e e e seebaaeeeeeeenbaneaeeensnnnnnns 156
LAYOULIMOVE[IWINDOW]...cttuunieeeiettiiaeeeeeeettieieeeeeetanaseeseestanaeesessstaaeeesessannaeeesssssnnneessenes 156
LAYOUt:REMOVE[:WINDOW]....cevuunieeeeieriieieeeieetiaeeeeeetstaaeeeseetannaeeessestaneeesersstaaseesenssnnnnns 156
LAYOUt:REPLACE[:WINDOW]. .. .euiiiiiiieeiiei e et st e e e et e e e e et et s ee e e e e e e e s en e eaneeneens 157
I o TU S d I (= 157
LAYOUL:WINDOWSNZIADD?. ...cuueeee et e et e et e et e e et e e e e e e e eae e e eaeeeeea e e eeneeeranneeennnees 159
LAYOUE:WINDOWSNZIIDENLTY 2.1t ieieieieieeeeeeeeeeeeeeeeeeeeeeesrebabaaeeseseseeeeeaeaaaasseseeeeeesssssrenes 159
LAYOUE:WINDOWSNZREMOVE.......cceeeeeeeeieieeeeeeeieieietsa e sess e s s s e s eeeaaaaaeaeeeseseaeeseeeensnsnnnnnnnnns 160
LAYOUE:WINDOWSN>REPLACE. .. . v uiiieieieieeieeeeeeeeeeeeeeeeeeeeeee et ss s e s e s e e e aeaaaaaaaaseenenes 160
LAYOULWINDOWSNS TY PE. .. it e e e e e e e e e e e e e eaean 161

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

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

To replace an existing window, use the LAYout : REPLace [ : WINDow] command.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.
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Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? 'l',LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

Manual operation: See "Magnitude" on page 12
See "Spectrum" on page 12
See "l/Q-Vector" on page 13
See "Real/lmag (I/Q)" on page 14
See "Marker Table" on page 14
See "Marker Peak List" on page 15

Table 9-3: <WindowType> parameter values for IQ Analyzer application

Parameter value Window type
FREQ Spectrum
MAGN "Magnitude"
MTABle Marker table
PEAKIist Marker peak list
RIMAG Real/lmag (1/Q)
VECT 1/Q Vector

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows in the active channel
setup from top left to bottom right. The result is a comma-separated list of values for
each window, with the syntax:

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>
Return values:
<WindowName> string

Name of the window.

In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.

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
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LAYout:IDENtify[:WINDow]? <WindowName>

This command queries the index of a particular display window in the active channel
setup.

Note: to query the name of a particular window, use the TLAYout : WINDow<n>:
IDENtify? query.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

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

Usage: Query only

LAYout:MOVE[:WINDow] <WindowName>, <WindowName>, <Direction>

Setting parameters:

<WindowName> String containing the name of an existing window that is to be
moved.
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.

<WindowName> String containing the name of an existing window the selected
window is placed next to or replaces.
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.

<Direction> LEFT | RIGHt | ABOVe | BELow | REPLace

Destination the selected window is moved to, relative to the ref-
erence window.

Example: LAY:MOVE '4','1l',LEFT
Moves the window named '4' to the left of window 1.
Example: LAY:MOVE '1l','3',REPL
Replaces the window named '3' by window 1. Window 3 is
deleted.
Usage: Setting only

LAYout:REMove[:WINDow] <WindowName>

This command removes a window from the display in the active channel.
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Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'.

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window in the active channel setup while keeping its posi-
tion, index and window name.

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

Setting parameters:

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

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 154 for a list of availa-
ble window types.

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

Usage: Setting only

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

This command changes the position of a splitter and thus controls the size of the win-
dows on each side of the splitter.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command does not
work, but does not return an error.
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Figure 9-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:
<Index1>

<Index2>

<Position>

Example:

User Manual 1178.3386.02 — 12

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 9-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100
LAY:SPL 1,3,50
Moves the splitter between window 1 ('Frequency Sweep') and 3

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

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this com-
mand, the suffix <n> determines the existing window next to which the new window is
added. Unlike L.AYout : ADD [ : WINDow] ?, for which the existing window is defined by
a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout :ADD[ :WINDow] ? on page 154 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A} 2 A}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix) in the active channel 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

This command removes the window specified by the suffix <n> from the display in the
active channel setup.

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>) in the active channel setup.

The effect of this command is identical to the LAYout :REPLace [ : WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 154 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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LAYout:WINDow<n>:TYPE <WindowType>

Queries or defines the window type of the window specified by the index <n>. The win-
dow type determines which results are displayed. For a list of possible window types,
see LAYout :ADD[ :WINDow] ? on page 154.

Note that this command is not available in all applications and measurements.

Suffix:
<n> 1..n
Window
Parameters:
<WindowType>
Example: LAY :WIND2:TYPE?

9.6 Capturing data and performing sweeps

@ Different measurement procedures
Two different procedures to capture I/Q data remotely are available:

® Measurement and result query with one command (see TRACe: TQ: DATA?
on page 218)
This method causes the least delay between measurement and output of the result
data, but it requires the control computer to wait actively for the response data.

® Setting up the instrument, starting the measurement via INTIT and querying the
result list at the end of the measurement (see TRACe: TQ: DATA : MEMory?
on page 220)
With this method, the control computer can be used for other activities during the
measurement. However, the additional time needed for synchronization via service
request must be taken into account.

N = 1O L PR 162
INITIAte<N>:CONMEES. ... .coeeeieeeeeeeeee et e e e et e e e ee e e e e e eeaeeeeean 162
INITIAtE<N> CONTINUOUS. .. ceeeteeeeeeee et e e et e e et e e e ete e e eee e e e e e e s eaeeeeaaeeeeaneesenneeesnneeenannees 163
INITIate<N>[IMMEAIALE]. ..cevrrrrrrrrrereneieiaeeeeeesereeeeeeeeeeeeeeeeeerreresrararab—ieseseeeaeaaaaseseerereens 164
INITiate:SEQUENCENABORL.......ccutuiieieeieiiieei e e e e eeiee e e e et et e e e e e e eaba e e e e s eetaaaeeaeeensannaeeeerenes 164
INITiate:SEQuUENCEr:IMMEIate. .........ceeuuiiiiiieeeic et e e e 164
INITiate:SEQUENCEINMODE..........oiiiii et e et e e e et e e et e e e eae e e eaneeeeaans 165
[SENSE:ISWEED:COUNL . eeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeseseseeseseseeseseseseeseseseseeseeeseeseseseseesens 165
[SENSEe:]SWEEP:COUNLICURRENL?...ccutueeeeiieiiiieeee ettt s e e e e eetaee s e e e eeeta e s e e e eanna e eeeeeannanns 166
[SENSe:]SWEep[:WINDOWSNZ]:POINES. ...ceeverrieinennnenaaaaaaeseeeeeeeaeaeeeseeeeeeeaeeeesnsnnnnnnnananens 166
[SENSE:ISWEED:TIME.....cuuuuuuuuuuaeeaeieieteeeeeaeaeeeeeeeeeeeeeeesssrstarasaaeseseeeeeaeseseseseereeenes 166
SY STEM IS EQUENCET ... eeeetiieteeeieetiee e e e ettt eeeeeee ettt aaeeeeseataaeeeeesstanaaeserssnnaeaesesnnnnsanaeees 167
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ABORt

This command aborts the measurement in the current channel setup and resets the
trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAT command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.

To abort a sequence of measurements by the Sequencer, use the INTTiate:
SEQuencer : ABORt command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FPL1000 is blocked for further commands. In this case, you must
interrupt processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the
R&S FPL1000 on a parallel channel to clear all currently active remote channels.
Depending on the used interface and protocol, send the following commands:

® Visa:viClear ()

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

surement.

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

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

Usage: Event

INITiate<n>:CONMeas

This command restarts a (single) measurement that has been stopped (using ABORt)
or finished in single sweep mode.

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

Suffix:
<n> irrelevant
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Example: INIT:CONT OFF
Switches to single sweep mode.
DISP:WIND:TRAC:MODE AVER
Switches on trace averaging.
SWE:COUN 20

Setting the sweep counter to 20 sweeps.

INIT; *WAT

Starts the measurement and waits for the end of the 20 sweeps.
INIT:CONM; *WAT

Continues the measurement (next 20 sweeps) and waits for the
end.

Result: Averaging is performed over 40 sweeps.

Manual operation: See "Continue Single Sweep" on page 58

INITiate<n>:CONTinuous <State>
This command controls the sweep mode for an individual channel setup.

Note that in single sweep mode, you can synchronize to the end of the measurement
with *OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of
the measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

For details on synchronization see Remote control via SCPI.

If the sweep mode is changed for a channel setup while the Sequencer is active (see
INITiate:SEQuencer:IMMediate on page 164) the mode is only considered the
next time the measurement in that channel setup is activated by the Sequencer.

Suffix:
<n> irrelevant
Parameters:
<State> ON|OFF |01
ON |1
Continuous sweep
OFF |0
Single sweep
*RST: 1
<State> ON|OFF |01
ON |1
Continuous sweep
OFF | 0
Single sweep
*RST: 0
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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 57

INITiate<n>[:IMMediate]
This command starts a (single) new measurement.

With sweep count or average count > 0, this means a restart of the corresponding
number of measurements. With trace mode MAXHold, MINHold and AVERage, the
previous results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
Example: INIT:CONT OFF

Switches to single sweep mode.

DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.

SWE : COUN 20

Sets the sweep counter to 20 sweeps.

INIT; *WAT

Starts the measurement and waits for the end of the 20 sweeps.

Manual operation: See "Single Sweep / Run Single" on page 58

INITiate:SEQuencer:ABORt
This command stops the currently active sequence of measurements.

You can start a new sequence any time using INITiate:SEQuencer: IMMediate
on page 164.

Usage: Event

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

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 167).
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Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement is per-
formed once.
INIT:SEQ: IMM

Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

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

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

Parameters:

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

CONTinuous

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

*RST: CONTinuous

[SENSe:]SWEep:COUNt <SweepCount>

This command defines the number of 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.

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
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[SENSe:]SWEep:COUNt:CURRent?

This query returns the current number of started sweeps or measurements. This com-
mand is only available if a sweep count value is defined and the instrument is in single
sweep mode.

Return values:
<CurrentCount>

Example: SWE : COUNt 64
Sets sweep count to 64
INIT:CONT OFF

Switches to single sweep mode
INIT

Starts a sweep (without waiting for the sweep end!)
SWE : COUN : CURR?

Queries the number of started sweeps

Usage: Query only

[SENSe:]SWEep[:WINDow<n>]:POINts <SweepPoints>
This command defines the number of sweep points to analyze after a sweep.

Note that the number of sweep points is limited to 10001 when measuring spurious

emissions.

Suffix:

<n>

Parameters:

<SweepPoints> Range: 101 to 100001
*RST: 1001

Example: SWE:POIN 251

Manual operation: See "Sweep Points" on page 57

[SENSe:]SWEep:TIME <Time>

This command defines the sweep time. It automatically decouples the time from any
other settings.

Parameters:
<Time> refer to data sheet
*RST: depends on current settings (determined automati-
cally)

Default unit: S

Manual operation: See "Meas Time" on page 54
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SYSTem:SEQuencer <State>

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

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FPL1000 User Manual.

Parameters:

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

OFF |0

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

*RST: 0

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

9.7 1/Q Analysis

9.71

General result analysis settings concerning the trace, markers, etc. can be configured
using the following commands. They are identical to the analysis functions in the Spec-
trum application except for the special marker functions.

o Configuring standard traCes..........cocoiiiiii e e e 167
o  Configuring SPECIrOGramMS......cciiie e i e e e e e e e e e e e e e e e e eeeaeens 173
®  USING MAIKEIS. ...ttt e e e e e e et e e e e e e e e e e e e e e nnnsenneeeaaaaeeas 181

Configuring standard traces

Useful commands for trace configuration described elsewhere

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y:SPACing
on page 134

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]
on page 133
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Remote commands exclusive to trace configuration

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE.........ccccettariareeeeeeeeeeeeeeeeeeeeeees 168
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtNUOUS.......cccreeerrrrrennnne 169
DISPlay[: WINDow<n>][:SUBWIindow<w>]:TRACE<t>[:STATE].....uuuuuereieieieerereeeeeereereeeeeeenns 169
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing:APERture...........c.cceene.ees 170
DISPlay[: WINDow<n>][:SUBWindow<w>]: TRACe<t>:SMOOthing[:STATE]......vrveeerrerereenns 170
[SENSE:JAVERAGESNZITYPE. ... ettt ettt e e e e e e e e eans 171
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]......ccuueeeeerieerreeeeeieerieeeeeeeeereeeeserennnaeeaes 171
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHONJ:AUTO.......ccceierieeeieeeeieieieesenn e 172
TRACESNZICOPY ...ttt e e e e e e e s e e e e et e e e e e e s e s sa e baaaeeeeaaaeeeesaaasssnrsaaeaeeaaaaaeeannn 172
[SENSE:JAVERAGESNZICOUNL....uiiiiiiiiiie i e eeeeeteeee e et e e e e e et e e e e e e e et e e e e e e eaaeeaeseesanaanns 173
TRACE:IQ:AVERAGE:COUNL. ...t e e e e e e e e e 173
[SENSE:JAVERAGESNS[:STATESE . veeeeveeeeseeeseeeeeseseeseseseesaessessesaessessesssesesseesesseseessens 173
TRACE: IQ: AVER GG S T AT et ettt e ettt ettt et et et e e e e e et e e e e ee e e eenaas 173

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

This command selects the trace mode. If necessary, the selected trace is also activa-
ted.

For max hold, min hold or average trace mode, you can set the number of single mea-
surements with [SENSe: ] SWEep : COUNt. Note that synchronization to the end of the
measurement is possible only in single sweep mode.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<Mode> WRITe
(default:) Overwrite mode: the trace is overwritten by each
sweep.
AVERage

The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.
MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S FPL1000 saves the sweep result in the trace
memory only if the new value is greater than the previous one.

MINHold

The minimum value is determined from several measurements
and displayed. The R&S FPL1000 saves the sweep result in the
trace memory only if the new value is lower than the previous
one.

VIEW

The current contents of the trace memory are frozen and dis-
played.
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BLANk
Hides the selected trace.

*RST: Trace 1: WRITe, Trace 2-6: BLANk

Example: INIT:CONT OFF

Switching to single sweep mode.
SWE:COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

Manual operation: See "Trace Mode" on page 63

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtinuous
<State>

This command turns an automatic reset of a trace on and off after a parameter has
changed.

The reset works for trace modes min hold, max hold and average.

Note that the command has no effect if critical parameters like the span have been
changed to avoid invalid measurement results

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DISP:WIND:TRAC3:MODE:HCON ON

Switches off the reset function.

Manual operation: See "Hold" on page 64

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.
The measurement continues in the background.

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

<t> Trace

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
Example: DISP:TRAC3 ON

Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 63
See "Trace 1/ Trace 2/ Trace 3/ Trace 4 (Softkeys)" on page 66

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing:APERture
<Aperture>

This command defines the degree (aperture) of the trace smoothing, if DISPlay]|:
WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:SMOothing[:STATe] TRUE.

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<Aperture> Range: 1 to 50
*RST: 2
Default unit: PCT
Example: DISP3:TRAC2:SMO:APER 5

Defines an aperture of 5% for trace 2 in window 3

Manual operation: See "Smoothing" on page 65

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing[:STATe] <State>
This command turns trace smoothing for a particular trace on and off.

If enabled, the trace is smoothed by the value specified using DISPlay]| :
WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:SMOothing:APERture on page 170.

For more information see the R&S FPL1000 User Manual.

Suffix:
<n> Window
<w> subwindow
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<t> Trace
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Example: DISP3:TRAC2:SMO ON
Turns on trace smoothing for trace 2 in window 3

Manual operation: See "Smoothing" on page 65

[SENSe:]JAVERage<n>:TYPE <Mode>
This command selects the trace averaging mode.

Suffix:
<n> 1..n
Window

Parameters:
<Mode> LOGarithmic
The logarithmic power values are averaged.

LINear
The power values are averaged before they are converted to
logarithmic values.

POWer

The power level values are converted into unit Watt prior to
averaging. After the averaging, the data is converted back into
its original unit.

Example: AVER:TYPE LIN
Switches to linear average calculation.

Manual operation: See "Average Mode" on page 65

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>

Defines the trace detector to be used for trace analysis.

Suffix:

<n> Window

<t> Trace

Parameters:

<Detector> APEak
Autopeak
NEGative

Negative peak
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POSitive
Positive peak

SAMPle
First value detected per trace point

RMS
RMS value

AVERage
Average

*RST: APEak

Example: DET POS
Sets the detector to "positive peak”.

Manual operation: See "Detector" on page 64

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion]:AUTO <State>

This command couples and decouples the detector to the trace mode.

Suffix:

<n> Window

<t> Trace

Parameters:

<State> ON|OFF |01
*RST: 1

Example: DET:AUTO OFF

The selection of the detector is not coupled to the trace mode.

Manual operation: See "Detector” on page 64

TRACe<n>:COPY <TraceNumber>, <TraceNumber>
This command copies data from one trace to another.

Suffix:
<n> Window

Parameters:

<TraceNumber> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES5 | TRACEG6
The first parameter is the destination trace, the second parame-
ter is the source.
(Note the 'e' in the parameter is required!)

Example: TRAC:COPY TRACE1l, TRACE2
Copies the data from trace 2 to trace 1.

Manual operation: See "Copy Trace" on page 66

User Manual 1178.3386.02 — 12 172



R&S®FPL1000 Remote commands to perform measurements with 1/Q data

I/Q Analysis

[SENSe:]JAVERage<n>:COUNt <AverageCount>
TRACe:IQ:AVERage:COUNt <NumberSets>

This command defines the number of I/Q data sets that the averaging is based on.

Parameters:

<NumberSets> Range: 0 to 32767
*RST: 0

Example: TRAC:IQ ON

Switches on acquisition of I/Q data.
TRAC:IQ:AVER ON

Enables averaging of the 1/Q measurement data
TRAC:IQ:AVER:COUN 10

Selects averaging over 10 data sets
TRAC:IQ:DATA?
Starts the measurement and reads out the averaged data.

[SENSe:]JAVERage<n>[:STATe<t>] <State>
TRACe:IQ:AVERage[:STATe] <State>

This command turns averaging of the 1/Q data on and off.

Before you can use the command you have to turn the 1/Q data acquisition on with
TRACe:IQ[:STATe].

If averaging is on, the maximum amount of 1/Q data that can be recorded is 512kS
(524288 samples).

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: TRAC:IQ ON

Switches on acquisition of I/Q data.

TRAC:IQ:AVER ON

Enables averaging of the I1/Q measurement data.
TRAC:IQ:AVER:COUN 10

Selects averaging over 10 data sets.

TRAC:IQ:DATA?

Starts the measurement and reads out the averaged data.

9.7.2 Configuring spectrograms
In addition to the standard "level versus frequency" or "level versus time" spectrum
traces, the R&S FPL1000 also provides a spectrogram display of the measured data. A

spectrogram shows how the spectral density of a signal varies over time. The x-axis
shows the frequency, the y-axis shows the time. The commands required to configure
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9.7.2.1
9.7.2.2

9.7.2.1

I/Q Analysis

spectrograms in a remote environment are described here. For details and manual
operation see Chapter 6.2, "Spectrogram settings", on page 66.

When configuring spectrograms, the window suffix is irrelevant. The settings are
always applied to the spectrogram window, or to all spectrogram windows, if several
are active for the same channel setup.

For commands to set markers in spectrograms, see Chapter 9.7.3.4, "Marker search
(spectrograms)", on page 194.

Configuring a spectrogram measureMeNt.............coooiiiiiiiiiiiiiiieee e 174

Configuring the COlOr MAP........uuiiiiiiiiiiee e 179

Configuring a spectrogram measurement

CALCulate<n>:SGRam:CLEAr[:IMMEdIate]........ccceeuruuieieeeiiiiiieeeeeeeitcee e e eeerreee e e e e eern e e 174
CALCulate<n>:SPECtrogram:CLEar[:IMMediate].........ccuuuerreiiiirriiieeeeeeiiiceeeeeeeeee e e eeeanaenn 174
CALCuUlate<n>:SGRaM:CONTINUOUS.......ceeeeeeeeieieieeeeeieeerenintnnnnaasaseeeeeaaaasaseseerseesmessnnns 175
CALCulate<n>:SPECtrogram:CONTINUOUS. ...cccuttrrurrrrununuuaaaaaaeeeeaeaaaaaaaaaeeeeeeeeeneesenensnnnnns 175
CALCulate<n>:SGRamM:FRAME:COUNKL. ..ot e e et e e e e e e a e e e eans 175
CALCulate<n>:SPECtrogram:FRAME:COUNTL.........coiiiiiiiiiiei et 175
CALCulate<n>:SGRamM:FRAME:SELECL........uuciiieiiiiiiii it ee et e e et e e e e et e e e e 175
CALCulate<n>:SPECtrogram:FRAME:SELECE........cccieeiiiiiiieeeeeiiice et e e et e e eeeaaas 175
CALCulate<n>:SGRaM:HDEPN...........cciiiiiiieiiiiiic i e e e e e e e e e e e e e e e e e e s 176
CALCulate<n>:SPECtrogram:HDEPtN.......uuuuiiiiieieieieeee e eeeeeeeeee e e e 176
CALCUIate<n>:SGRAMILAYOUL.......uiiieeeieiie e e e e eeieeie e e e et s e e e e e eeaae e e e e eeaaaaeeeeeeeenaaeeeeenennn 176
CALCulate<n>:SPECHrOgram:LAYOUL. .. ..cteieieeeeeeeeeeeieieeeciieee i eeeeae e e e e e e e e eeaeaeeeeeeeeees 176
CALCUIate<n>:SGRAM[:STATE].....ceeeeteieeeeeeierueinnnununaaaaaaaseeseeaaaaaaaeeeereeeraraeesnsnnnnnnnnaaaeans 177
CALCuUlate<n>:SPECIOgram:STATE . uuuuuieeeeeerteeieeeeetiaieeeeretnteseeeseetaaeeeeerentaeeeeeensnnnnns 177
CALCulate<n>:SGRamM:THREEAIM[:STATE] .. cceeeerreeeeeieeiieeeeeeeeetee e e e eeteeeeeeeeeraeaeeeeeeanns 177
CALCulate<n>:SPECtrogram:THReedIM[:STATE].......cuuuieieriereriieeeeeeereeieeeeeerneeeeeeereraens 177
CALCUIate<N>:SGRAMTRACE. .. cieieieieieeeeeeee ettt rraeseseeeeeaeaaaaaaeaeeeeeesessssnrnnes 178
CALCulate<n>:SPECtrogram:TRACE. .....cccttttitieieuuutaaaaaa e aeeeeeeeaaaaaaaaeeeeeeeeeaeeesenennnnananns 178
CALCulate<n>:SGRamM:TSTampP:DATA?. ...cciietce e e e e e e e e e e et e e e e e e e s e e e e eetaaeaeees 178
CALCulate<n>:SPECtrogram:TSTamp:DATA?.....euuuuureruuaaaaaaaeeeeeeeeeaaaeeeeeereeeeeeeeeeennnnnnnnns 178
CALCulate<n>:SGRaM:TSTaMP:STATE]...cctutuiieeeeietiieeeeeeetiieeeeeeeeataaeeeserertaaeeaeeeetaaaeaaees 179
CALCulate<n>:SPECtrogram:TSTamP:STATE] .euuuuieeeerirraeieeeeettiieeeeeetnteeeeeeeeeraeeeeeeennanns 179

CALCulate<n>:SGRam:CLEar[:IMMediate]
CALCulate<n>:SPECtrogram:CLEar[:IMMediate]

This command resets the spectrogram and clears the history buffer.

Suffix:
<n> Window
Example: //[Reset the result display and clear the memory

CALC:SGR:CLE

Manual operation: See "Clear Spectrogram" on page 69
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CALCulate<n>:SGRam:CONTinuous <State>
CALCulate<n>:SPECtrogram:CONTinuous <State>

This command determines whether the results of the last measurement are deleted
before starting a new measurement in single sweep mode.

This setting applies to all spectrograms in the channel setup.

Suffix:
<n> Window
Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: INIT:CONT OFF
Selects single sweep mode.
INIT; *WAI

Starts the sweep and waits for the end of the sweep.
CALC:SGR:CONT ON

Repeats the single sweep measurement without deleting the
results of the last measurement.

CALCulate<n>:SGRam:FRAMe:COUNt <Frames>
CALCulate<n>:SPECtrogram:FRAMe:COUNt <Frames>

This command defines the number of frames to be recorded in a single sweep.

This value applies to all spectrograms in the channel setup.

Suffix:

<n> Window

Parameters:

<Frames> The maximum number of frames depends on the history depth.
Range: 1 to history depth
Increment: 1
*RST: 1

Example: /[Select single sweep mode

INIT:CONT OFF

/ISet the number of frames to 200
CALC:SGR:FRAM:COUN 200

CALCulate<n>:SGRam:FRAMe:SELect <Frame> | <Time>
CALCulate<n>:SPECtrogram:FRAMe:SELect <Frame> | <Time>

This command selects a specific frame for further analysis.
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The command is available if no measurement is running or after a single sweep has

ended.

Suffix:

<n> Window

Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.
Default unit: S

<Time> Selects a frame via its time stamp. Valid if the time stamp is on.
The number is the distance to frame 0 in seconds. The range
depends on the history depth.

Example: INIT:CONT OFF

Stop the continuous sweep.
CALC:SGR:FRAM:SEL -25
Selects frame number -25.

Manual operation: See "Select Frame" on page 68

CALCulate<n>:SGRam:HDEPth <History>
CALCulate<n>:SPECtrogram:HDEPth <History>

This command defines the number of frames to be stored in the R&S FPL1000 mem-

ory.
Suffix:
<n> Window
Parameters:
<History> The maximum number of frames depends on the number of
sweep points.
Range: 781 to 20000
Increment: 1
*RST: 3000
Example: //Set the history depth to 1500

CALC:SGR:SPEC 1500

Manual operation: See "History Depth" on page 68

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.
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Suffix:
<n> Window
Parameters:
<State> ON
Spectrogram and trace diagram share a window.
OFF
Only the trace diagram is displayed, the spectrogram is not.
*RST: OFF
Example: CALC4:SPEC:LAY FULL

Shows the spectrogram in window 4. The corresponding trace
diagram is hidden.

Manual operation: See "State" on page 67

CALCulate<n>:SGRam[:STATe] <State>
CALCulate<n>:SPECtrogram[:STATe] <State>

This command turns the spectrogram on and off.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:SGR ON

Activates the Spectrogram result display.

CALCulate<n>:SGRam:THReedim[:STATe] <State>
CALCulate<n>:SPECtrogram:THReedim[:STATe] <State>

Activates or deactivates a 3-dimensional spectrogram for the selected result display.

Suffix:

<n> Window

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

Example: CALC:SPEC:THR:STAT ON

Manual operation: See "3D Spectrogram State" on page 67
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CALCulate<n>:SGRam:TRACe <Trace>
CALCulate<n>:SPECtrogram:TRACe <Trace>

This command determines the trace in the result display the Spectrogram is based on.

Suffix:

<n> Window

Parameters:

<Trace> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES | TRACE®6
How many traces are available depends on the selected result
display.

Example: CALC2:SPEC:TRAC TRACE3

CALCulate<n>:SGRam:TSTamp:DATA? <Frames>
CALCulate<n>:SPECtrogram:TSTamp:DATA? <Frames>

This command queries the starting time of the frames.

The return values consist of four values for each frame. If the Spectrogram is empty,
the command returns '0,0,0,0". The times are given as delta values, which simplifies
evaluating relative results; however, you can also calculate the absolute date and time
as displayed on the screen.

The frame results themselves are returned with TRAC: DATA? SGR

Suffix:
<n> Window

Query parameters:
<Frames> CURRent
Returns the starting time of the current frame.
ALL
Returns the starting time for all frames. The results are sorted in
descending order, beginning with the current frame.

Return values:

<Seconds> Number of seconds that have passed since 01.01.1970 until the
frame start

<Nanoseconds> Number of nanoseconds that have passed in addition to the
<Seconds> since 01.01.1970 until the frame start.

<Reserved> The third value is reserved for future uses.

<Reserved> The fourth value is reserved for future uses.

Example: CALC:SGR:TST:DATA? ALL
Returns the starting times of all frames sorted in a descending
order.

Usage: Query only

Manual operation: See "Time Stamp" on page 68
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CALCulate<n>:SGRam:TSTamp[:STATe] <State>
CALCulate<n>:SPECtrogram:TSTamp[:STATe] <State>

This command activates and deactivates the time stamp.

If the time stamp is active, some commands do not address frames as numbers, but as
(relative) time values:

® (CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe on page 200
® CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe on page 195
® CALCulate<n>:SPECtrogram:FRAMe:SELect on page 175

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: /[Activates the time stamp

CALC:SGR:TST ON

Manual operation: See "Time Stamp" on page 68

9.7.2.2 Configuring the color map

DISPlay[:WINDow<n>]:SGRam:COLOrDEFAUIL.............cccevrrerrrriririiiiieieieieeeeeeeeeeeeeeeeeeeeens 179
DISPlay[:WINDow<n>]:SPECtrogram:COLOrDEFaUlL..........cccccoeeeeiiiiiieieeeeeeiiee e 179
DISPlay[:WINDow<n>]:SGRaM:COLONLOWET........ueieeeieeiiieeeeeeeeiceeeeeeeeeiteeeeeeeeereeeeeeeeees 180
DISPlay[:WINDow<n>]:SPECtrogram:COLONLOWET............ccererreereiiinininineeeee e e e e e e eeaaaaens 180
DISPlay[:WINDow<n>]:SGRam:COLONSHAPE. ...t 180
DISPlay[:WINDow<n>]:SPECtrogram:COLOINSHAPE. ...........uuuuueaaaaaae e e e e eeeeeeeeeeeeeeeeeeeeeens 180
DISPlay[:WINDow<n>]:SGRaM:COLONUPPET........uuuuuaaaaieieee e e eeeeeeeeeeeieeeeeeeeeaeeeeennnnnnnnnnes 180
DISPlay[:WINDow<n>]:SPECtrogram:COLONUPPEN........c.cceiiiiiceeeeeeettiee et ee s 180
DISPlay[:WINDow<n>]:SGRaM:COLOIM:STYLE] . ieiieiitiieieeeeetiiieeeeeeere e e e e eeare e e e e eeraanes 181
DISPlay[:WINDow<n>]:SPECtrogram:COLOIT:STYLE]...uuuceiieieieieeeeeeeeeieeeeeeeeeeeeeeeninnnnans 181

DISPlay[:WINDow<n>]:SGRam:COLor:DEFault
DISPlay[:WINDow<n>]:SPECtrogram:COLor:DEFault

This command restores the original color map.

Suffix:
<n> Window

Manual operation: See "Set to Default" on page 71
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DISPlay[:WINDow<n>]:SGRam:COLor:LOWer <Percentage>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:LOWer <Percentage>

This command defines the starting point of the color map.

Suffix:

<n> Window

Parameters:

<Percentage> Statistical frequency percentage.
Range: 0 to 66
*RST: 0
Default unit: %

Example: DISP:WIND:SGR:COL:LOW 10

Sets the start of the color map to 10%.
Manual operation: See "Start / Stop" on page 70

DISPlay[:WINDow<n>]:SGRam:COLor:SHAPe <Shape>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:SHAPe <Shape>

This command defines the shape and focus of the color curve for the spectrogram
result display.

Suffix:

<n> Window

Parameters:

<Shape> Shape of the color curve.
Range: -1 to 1
*RST: 0

Manual operation: See "Shape" on page 70

DISPlay[:WINDow<n>]:SGRam:COLor:UPPer <Percentage>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:UPPer <Percentage>

This command defines the end point of the color map.

Suffix:

<n> Window

Parameters:

<Percentage> Statistical frequency percentage.
Range: 0 to 66
*RST: 0
Default unit: %

Example: DISP:WIND:SGR:COL:UPP 95

Sets the start of the color map to 95%.
Manual operation: See "Start / Stop" on page 70
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DISPlay[:WINDow<n>]:SGRam:COLor[:STYLe] <ColorScheme>
DISPlay[:WINDow<n>]:SPECtrogram:COLor[:STYLe] <ColorScheme>

This command selects the color scheme.

Parameters:

<ColorScheme> HOT
Uses a color range from blue to red. Blue colors indicate low lev-
els, red colors indicate high ones.

COoLD

Uses a color range from red to blue. Red colors indicate low lev-
els, blue colors indicate high ones.

RADar

Uses a color range from black over green to light turquoise with
shades of green in between.

GRAYscale
Shows the results in shades of gray.
*RST: HOT
Example: DISP:WIND:SPEC:COL GRAY
Changes the color scheme of the spectrogram to black and
white.

Manual operation: See "Hot/Cold/Radar/Grayscale" on page 71

9.7.3 Using markers

The following commands are available for marker settings and functions in the 1/Q Ana-
lyzer application.

@ For "l/Q Vector" displays markers are not available.

o Setting up iNdividual Markers. ..ot e 181
o General marker SEtiNGS.......cuuiiii i e 188
e Configuring and performing a marker S€arCh............cococccviiirieeeeieee e 190
o Marker search (SPeCtrOgramS).....cccceeiiiieeieieeeee et s e e e e e e e e e e e e e e e eeeeeeeeeens 194
@  POSItioNING the MAIKEN.......cuiii e e e e e e e e e e e eeeees 204
®  Band POWEI MaArKEr........oooiiiiiieeeeec e e e e 210
0 Marker PEAK lISTS....cuuuuiiiiieeceeee e 214

9.7.3.1 Setting up individual markers

The following commands define the position of markers in the diagram.

CALCulate<n>:DELTamarker<m>:AOFF ..........cuuuiiiiieiiiiiiieeeeeeeeee e ee e eeerae e e e e eeate e e e e eerananes 182
CALCulate<n>:DELTamarker<m>:LINK........cccccoieiruiiieeiiiiiiee et e e eeeee e e e e e eevaeeeeeeeeee 182
CALCulate<n>:DELTamarker<ms>:LINK:TO:DELTa<md>...........ceeemiuiiiiinieeiiiiceeeieeeeeeeee, 183
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<md>...........cceeeerruieeemreeereneeeeeneeennnn. 183
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CALCulate<n>:DELTamarker<m>:MODE.........c.cccicuuiiiiiiieeeii e e et e e e 184
CALCulate<n>:DELTamarker<m>:MREFEreNnCe.........c.couuieemmuieeiiiee et 184
CALCulate<n>:DELTamarker<m>[:STATE]......ccettttteeereeeeeeieeeeeinennnnaaaaaaaeeeeeeaeaaaaaeeeeeeeene 184
CALCulate<n>:DELTamarker<m>:TRACE. ......ccceuuiiieeeieieeeeeeee e e ee e e e e e aaeeeeaanas 185
CALCUlate<n>:DELTaMArKEr<mM>IX . .iiiieiiuiiieeeeeetttieeeeeseeruaeeeeeeetnnaseeserstnaeeassessnnnseneeees 185
CALCuUlate<n>:MARKEIr<mM>:AOFF ......cuuiie ittt e et e e e et e e e e e e eabe e e e s eeaaaanns 186
CALCulate<n>:MARKer<ms>:LINK:TO:DELTASMA>........cccvvrueieeeeiiriieeeeeeeernaeeeeeeeeraaeeeeens 186
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEr<md>.........ccccuoeemmmiieimieeeiiieeeeeeeeeeeeeeeenne 186
CALCUIate<n>MARKEIr<M>[:STATE] ctuuueteeeeerruiieeeeettntaseeeeeetnaeeeeseentaaeeeserenneeeerensnnnns 187
CALCulate<n>:MARKEIr<M>TRACE. .....uoeeeeeeeeeetee et e e et et e e e eae e e e e e e e e eeaaeeennnnnns 187
CALCUIate<n>:MARKEISIM>:X...iiiiiiieeeeeeieieeeeeeeeeeeaeatab e aeseeeeseseeasaaesaseseseeeeesesssssrnranes 188

CALCulate<n>:DELTamarker<m>:AOFF

This command turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AOQFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:LINK <State>
This command links delta marker <m> to marker 1.

If you change the horizontal position (x-value) of marker 1, delta marker <m> changes
its horizontal position to the same value.

Tip: to link any marker to a different marker than marker 1, use the CAL.Culate<n>:
DELTamarker<ms>:LINK:TO:MARKer<md> Or CALCulate<n>:MARKer<ms>:
LINK:TO:MARKer<md> commands.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2:LINK ON

Manual operation: See "Linking to Another Marker" on page 76
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CALCulate<n>:DELTamarker<ms>:LINK:TO:DELTa<md> <State>

This command links the delta source marker <ms> to any active destination delta
marker <md>.

If you change the horizontal position of marker <md>, marker <ms> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:DELT2:LINK:TO:DELT3 ON

Links D2 and D3.

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <State>

This command links the delta source marker <ms> to any active destination marker
<md> (normal or delta marker).

In 1/Q Analyzer mode, if <md> is the reference marker for the delta marker <ms>, the
relative distance (delta) between the two markers is maintained when you move the
normal marker.

In other applications, the delta marker is set to the same horizontal position as the
marker <md>, and if <md> is moved along the x-axis, <ms> follows to the same hori-
zontal position.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:DELT4:LINK:TO:MARK2 ON

Links the delta marker 4 to the marker 2.
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Manual operation:  See "Linking to Another Marker" on page 76

CALCulate<n>:DELTamarker<m>:MODE <Mode>

This command defines whether the position of a delta marker is provided as an abso-
lute value or relative to a reference marker. Note that this setting applies to all win-
dows.

Note that when the position of a delta marker is queried, the result is always an abso-
lute value (see CALCulate<n>:DELTamarker<m>:X on page 185)!

Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<Mode> ABSolute
Delta marker position in absolute terms.
RELative
Delta marker position in relation to a reference marker.
*RST: RELative
Example: CALC:DELT:MODE ABS

Absolute delta marker position.

CALCulate<n>:DELTamarker<m>:MREFerence <Reference>
This command selects a reference marker for a delta marker other than marker 1.

The reference may be another marker or the fixed reference.

Suffix:
<n> Window
<m> Marker
Parameters:
<Reference> 1to 16
Selects markers 1 to 16 as the reference.
FiXed
Selects the fixed reference as the reference.
Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Manual operation: See "Reference Marker" on page 76
CALCulate<n>:DELTamarker<m>[:STATe] <State>

This command turns delta markers on and off.

If necessary, the command activates the delta marker first.
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No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2 ON

Turns on delta marker 2.

Manual operation: See "Marker State" on page 75
See "Marker Type" on page 76
See "Select Marker" on page 77

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
This command selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.

Range: The value range and unit depend on the measure-
ment and scale of the x-axis.
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Example: CALC:DELT:X?
Outputs the absolute x-value of delta marker 1.

Manual operation: See "Marker Position X-value" on page 76

CALCulate<n>:MARKer<m>:AOFF

This command turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 77

CALCulate<n>:MARKer<ms>:LINK:TO:DELTa<md> <State>

This command links the normal source marker <ms> to any active delta destination
marker <md>.

If you change the horizontal position of marker <md>, marker <ms> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:MARK4:LINK:TO:DELT2 ON

Links marker 4 to delta marker 2.

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <State>

This command links the normal source marker <ms> to any active destination marker
<md> (normal or delta marker).

If you change the horizontal position of marker <md>, marker <ms> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
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<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on

Example: CALC:MARK4 : LINK:TO:MARK2 ON
Links marker 4 to marker 2.

Manual operation: See "Linking to Another Marker" on page 76

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is cur-
rently active as a delta marker, it is turned into a normal marker.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker State" on page 75
See "Marker Type" on page 76
See "Select Marker" on page 77

CALCulate<n>:MARKer<m>:TRACe <Trace>
This command selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window
<m> Marker
Parameters:

<Trace>
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Example: /[Assign marker to trace 1
CALC:MARK3:TRAC 2

Manual operation: See "Assigning the Marker to a Trace" on page 77

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a specific coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 14
See "Marker Peak List" on page 15
See "Marker Position X-value" on page 76

9.7.3.2 General marker settings
The following commands control general marker functionality.

Remote commands exclusive to general marker functionality

DISPIay[:WINDOWSNZ]:MTABIE. . ..cceeee ettt ettt e et e e e e e e e enaas 188
DISPIay[:WINDOWSN>T:MINFOLSTATE]: e eereeeereesereeseseeseseeseseeseseeseseesessesessesesseseesesesesens 189
CALCUIate<nN> MARKEISMZ XSS Z. e ittt ettt e et e e e s e et e eaas 189

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

This command turns the marker table on and off.

Suffix:

<n> irrelevant

Parameters:

<DisplayMode> ON |1
Turns on the marker table.
OFF | 0

Turns off the marker table.
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AUTO
Turns on the marker table if 3 or more markers are active.
*RST: AUTO
Example: DISP:MTAB ON

Activates the marker table.

Manual operation: See "Marker Table Display" on page 78

DISPlay[:WINDow<n>]:MINFo[:STATe] <State>

This command turns the marker information in all diagrams on and off.

Suffix:

<n> irrelevant

Parameters:

<State> ON |1
Displays the marker information in the diagrams.
OFF |0
Hides the marker information in the diagrams.
*RST: 1

Example: DISP:MINF OFF

Hides the marker information.

Manual operation: See "Marker Info" on page 78

CALCulate<n>:MARKer<m>:X:SSlZe <StepSize>
This command selects the marker step size mode for all markers in all windows.

The step size defines the distance the marker moves when you move it with the rotary
knob.

It therefore takes effect in manual operation only.

Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<StepSize> STANdard
the marker moves from one pixel to the next
POINts
the marker moves from one sweep point to the next
*RST: POINts

Example: CALC:MARK:X:SSIZ STAN

Sets the marker step size to one pixel.

Manual operation: See "Marker Stepsize" on page 79

User Manual 1178.3386.02 — 12 189



R&S®FPL1000 Remote commands to perform measurements with 1/Q data

I/Q Analysis
9.7.3.3 Configuring and performing a marker search

The following commands control the marker search.

CALCulate<n>:MARKEr<m>:LOEXCIUAE........cuuueririiieeerieseieieetiee e e e ereer e e s ereare s e s s eeeaanes 190
CALCulate<n>:MARKEr<m>:PEXCUISION......ciiiuuuiiieiiiieteieetineeeerersaeeertnesesneersneeesnens 190
CALCulate<n>:MARKEIr<mM>:SEARCN.......ciiuuiiiiie et e e e e e e e e eaaa s 191
CALCulate<n>:MARKer<m>: X:SLIMitS[:STATE]. .ttt 191
CALCulate<n>:MARKer<m>: X:SLIMItS:LEF T ....oueeiii e e e 192
CALCulate<n>:MARKer<m>:X:SLIMItS:RIGHL........cccuiiieiiiiiiie e e e e e e 192
CALCulate<n>:MARKer<m>:X:SLIMits:ZOOM[:STATE]....euvrrrrurununaaaaiaeereeeeraaaeeeereeeeeenenenens 193
(07 N M O] =1 C=0 1 Dl W | 2 =] 1 o] R 193
CALCUIAtE<N> THRESNOIA: STATE. ..t eeee et ee et e e e e e et e e s e e e e e e s eb e e rsaeeeeanerenn 194

CALCulate<n>:MARKer<m>:LOEXclude <State>

This command turns the suppression of the local oscillator during automatic marker
positioning on and off (for all markers in all windows).

Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<State> ON|OFF |01

*RST: 1
Example: CALC:MARK:LOEX ON

Manual operation: See "Exclude LO" on page 81

CALCulate<n>:MARKer<m>:PEXCursion <Excursion>
This command defines the peak excursion (for all markers in all windows).

The peak excursion sets the requirements for a peak to be detected during a peak
search.

The unit depends on the measurement.

Application/Result display Unit
Spectrum dB
Suffix:
<n> irrelevant
<m> irrelevant

User Manual 1178.3386.02 — 12 190



R&S®FPL1000 Remote commands to perform measurements with 1/Q data

I/Q Analysis
Parameters:
<Excursion> The excursion is the distance to a trace maximum that must be
attained before a new maximum is recognized, or the distance to
a trace minimum that must be attained before a new minimum is
recognized
*RST: 6 dB in the Spectrum application and RF displays
Default unit: DB
Example: CALC:MARK:PEXC 10dB

Defines peak excursion as 10 dB.

Manual operation: See "Peak Excursion" on page 81

CALCulate<n>:MARKer<m>:SEARch <MarkReallmag>

This command selects the trace type a marker search is performed on.

Suffix:

<n> irrelevant
<m> irrelevant
Parameters:

<MarkReallmag> REAL
Marker search functions are performed on the real trace of the
"I/Q" measurement.

IMAG
Marker search functions are performed on the imaginary trace of
the "I/Q" measurement.

MAGN
Marker search functions are performed on the magnitude of the |
and Q data.

*RST: REAL

Example: CALC4:MARK:SEAR IMAG

Manual operation: See "Branch for Peaksearch" on page 82

CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] <State>
This command turns marker search limits on and off for all markers in all windows.

If you perform a measurement in the time domain, this command limits the range of the
trace to be analyzed.

Suffix:

<n> irrelevant

<m> irrelevant
Parameters:

<State> ON|OFF |01
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OFF | 0

Switches the function off

ON |1

Switches the function on
Example: CALC:MARK:X:SLIM ON

Switches on search limitation.

Manual operation: See "Search Limits (Left / Right)" on page 81
See "Deactivating All Search Limits" on page 82

CALCulate<n>:MARKer<m>:X:SLIMits:LEFT <SearchLimit>

This command defines the left limit of the marker search range for all markers in all
windows.

If you perform a measurement in the time domain, this command limits the range of the
trace to be analyzed.

Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<SearchLimit> The value range depends on the frequency range or sweep
time.
The unit is Hz for frequency domain measurements and s for
time domain measurements.
*RST: left diagram border
Default unit; HZ

Example: CALC:MARK:X:SLIM ON

Switches the search limit function on.
CALC:MARK:X:SLIM:LEFT 10MHz

Sets the left limit of the search range to 10 MHz.
Manual operation: See "Search Limits (Left / Right)" on page 81

CALCulate<n>:MARKer<m>:X:SLIMits:RIGHt <SearchLimit>

This command defines the right limit of the marker search range for all markers in all
windows.

If you perform a measurement in the time domain, this command limits the range of the
trace to be analyzed.

Suffix:
<n> irrelevant
<m> irrelevant
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Parameters:

<Limit> The value range depends on the frequency range or sweep
time.
The unit is Hz for frequency domain measurements and s for
time domain measurements.
*RST: right diagram border
Default unit: HZ

Example: CALC:MARK:X:SLIM ON
Switches the search limit function on.
CALC:MARK:X:SLIM:RIGH 20MHz

Sets the right limit of the search range to 20 MHz.
Manual operation: See "Search Limits (Left / Right)" on page 81

CALCulate<n>:MARKer<m>:X:SLIMits:ZOOM[:STATe] <State>

This command adjusts the marker search range to the zoom area for all markers in all

windows.
Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK:X:SLIM:ZOOM ON

Switches the search limit function on.
CALC:MARK:X:SLIM:RIGH 20MHz

Sets the right limit of the search range to 20 MHz.

Manual operation: See "Use Zoom Limits" on page 82

CALCulate<n>:THReshold <Level>

This command defines a threshold level for the marker peak search (for all markers in
all windows).

Note that you must enable the use of the threshold using CATL.Culate<n>:
THReshold:STATe on page 194.

Suffix:
<n> irrelevant
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Parameters:
<Level> Numeric value. The value range and unit are variable.

*RST: -120 dBm

Default unit: DBM
Example: CALC:THR:STAT ON
Example: CALC:THR -82DBM

Enables the search threshold and sets the threshold value to -82

dBm.

Manual operation: See "Search Threshold" on page 82

CALCulate<n>:THReshold:STATe <State>

This command turns a threshold for the marker peak search on and off (for all markers
in all windows).

Suffix:
<n> irrelevant
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:THR:STAT ON

Switches on the threshold line.

Manual operation: See "Search Threshold" on page 82
See "Deactivating All Search Limits" on page 82

9.7.3.4 Marker search (spectrograms)

The following commands automatically define the marker and delta marker position in
the spectrogram.
Using markers

The following commands control spectrogram markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the markers.
® CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 204

® (CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 205

® (CALCulate<n>:MARKer<m>:MAXimum|:PEAK] on page 205

® CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 205

® (CALCulate<n>:MARKer<m>:MINimum:LEFT on page 206
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® (CALCulate<n>:MARKer<m>:MINimum:NEXT on page 206
® CAlLCulate<n>:MARKer<m>:MINimum|[:PEAK] on page 207
® (CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 207
Remote commands exclusive to spectrogram markers
CALCulate<n>:MARKer<m>:SGRaAM:FRAME.........cccvuuuiiiiieiiiiiie e e e eeiees e e e e e e e ena s 195
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. ......ccccieieeeeeeeeeeeieieeeeeeeeeeeeieeeeeeeae s 195
CALCulate<n>:MARKer<m>:SGRaAM:SAREA. ......ccccetttruieieeieiiiiie e et eeeeeae e e e e e 196
CALCulate<n>:MARKer<m>:SPECtrogram:SAREa. ..........cevuuiiereeriiriieieeeeetrieeeeeeeeereaeeaeens 196
CALCulate<n>:MARKer<m>:SGRam:XY:MAXIiMUM[:PEAK].....cciieiimiriieeeeeetiieeeeeeeeree e 196
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]...........ccceevrrrrrrrrrrrrrnrnnnnn. 196
CALCulate<n>:MARKer<m>:SGRam:XY:MINIiMUM[:PEAK].........coitirimmiiieereeriniieeeeeeennnnns 196
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINIimUum[:PEAK]........cccceeerrrrueereererinniaenanns 196
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUM:ABOVE..........cevrrruiierieeiiiiieeeeeeenieieeeeens 197
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVE.............cceererrrrerrrrmrnnnnnnnnns 197
CALCulate<n>:MARKer<m>:SGRam:Y:MAXiMUM:BELOW.........ccceerreimruiiieeieiiiieeeeeeeevennnnn. 197
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimumM:BELOW..........cccceevruuirereerenrnereenenns 197
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM:NEXT........cceeeiiiiieieiiiieeeeeeeeeeeeeeeeeeennnnnns 197
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT...........cooerriimmmmmimmmminnnn. 197
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum[:PEAK].......ccouuuiiiirrrieiiiee e eeeeeees 197
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimUm[:PEAK]......cccceeieierrrrireraaeeeiereeeennns 197
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUM:ABOVE..........ceevrrrmrmrmrriiiieieeieiereeeeaaeaens 198
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE.........cccceerrrrrriereeeriiriieeeeees 198
CALCulate<n>:MARKer<m>:SGRam:Y:MINiMUM:BELOW..........cccvrrrurmrmmmrniiiiiiieneieeeeeeeaenn 198
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELOW.............cceeeeeerieiieieiereenninns 198
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUMINEXT.......cccceirirrririinieeeereiiee e e e eeeen e 198
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT .......ccceererrirriiiririeieeeeeeeeeeenes 198
CALCulate<n>:MARKer<m>:SGRam:Y:MINIimMUM[:PEAK].........cceeetreiierereieeeeeeeienininnnn 199
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK].....c.ceeerrtrriereerriirieeeeeeeennenn, 199
CALCulate<n>:MARKer<m>:SGRam:FRAMe <Frame>
CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe <Frame> | <Time>
This command positions a marker on a particular frame.
Suffix:
<n> Window
<m> Marker
Parameters:
<Frame> Selects a frame directly by the frame number. Valid if the time

stamp is off.

The range depends on the history depth.

Default unit: S
<Time> Selects a frame via its time stamp. Valid if the time stamp is on.

The number is the (negative) distance to frame 0 in seconds.
The range depends on the history depth.
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Example: CALC:MARK:SGR:FRAM -20

Sets the marker on the 20th frame before the present.
CALC:MARK2:SGR:FRAM -2s

Sets second marker on the frame 2 seconds ago.

Manual operation: See "Frame (Spectrogram only)" on page 76

CALCulate<n>:MARKer<m>:SGRam:SARea <SearchArea>
CALCulate<n>:MARKer<m>:SPECtrogram:SARea <SearchArea>

This command defines the marker search area for all spectrogram markers in the
channel setup.

Suffix:

<n> irrelevant
<m> irrelevant
Parameters:

<SearchArea> VISible

Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.qg. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 84

CALCulate<n>:MARKer<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum|[:PEAK]

This command moves a marker to the highest level of the spectrogram.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]

This command moves a marker to the minimum level of the spectrogram.

Suffix:
<n> Window
<m> Marker
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CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELow

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]

This command moves a marker vertically to the highest level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.
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If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVe

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELow

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84
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CALCulate<n>:MARKer<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]

This command moves a marker vertically to the minimum level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level for all
frequencies and moves the marker vertically to the minimum level.

Suffix:
<n> Window
<m> Marker

Using delta markers

The following commands control spectrogram delta markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the delta markers.

® CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 207

® (CAlLCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 208

® (CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK] on page 208
® CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 208
® (CAlLCulate<n>:DELTamarker<m>:MINimum:LEFT on page 209

® (CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 209

® C(CAlLCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 209

® (CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 209

Remote commands exclusive to spectrogram markers

CALCulate<n>:DELTamarker<m>:SGRamM:FRAME.......cccccettirriiiieeeetiiie e e e eeenes e e e eeineeeeeees 200
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME.........ccceerrerrreieeeieieieeeeeeeeeeeienenennas 200
CALCulate<n>:DELTamarker<m>:SGRaM:SAREA..........cceererrrirrieieeeeeriieeeeeeeeniee e e eeeennanns 200
CALCulate<n>:DELTamarker<m>:SPECtrogram:SAREA.........ccceeererrruiieeeieeiniieeeeerenrieaeeaes 200
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimumM[:PEAK].......ccccceeerrrrrrrieereerenrnnnnnn. 201
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]........ccevrrrrrmruunncannnn. 201
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK].......ccetrrrreiirrrrrrrrcneeeeeeennn 201
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]........cccvvueeereerrrrrnnnnnn. 201
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVE.......ccccccererrrrrrriiereeerenrnnnnn 201
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVE...........cccccvcvvrerrrrrrernnn. 201
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM:BELOW........cc.ccceereerreruceeeeriiiiiiieeens 202
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELOW........c.cccceeeerrrrunereerens 202
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXiMUM:NEXT........cceeeeiieieieieieieeeaeaereeeeenens 202
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT...........cccerrmmmmmmmnmnnnnnnnns 202
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM[:PEAK].......cc.ceeerrruiierrerrrnrcneeeeeeenns 202
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CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]......cccceeerrrrucrerrrerennnnn. 202
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUM:ABOVE..........ccvvrrueiirerrrrnrieeeeerennnnn. 202
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVE............c.ceeererereernrnnnnns 202
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimuUM:BELOW...........cccceeereerrirnnnreeeeeennnnnn. 203
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW............cc.vcererrrerrnnnrnnns 203
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINiMUM:NEXT.........uuuceiiiininieieeeeeeeeeneereennns 203
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINImum:NEXT............ccevrrrrrrrrrrnrnnnnnnn. 203
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUM[:PEAK].......cccuceiiririririieieerericieeeees 203
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]........cc.ceerrrruciererrrrnnnnn. 203

CALCulate<n>:DELTamarker<m>:SGRam:FRAMe <Frame>
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe <Frame>

This command positions a delta marker on a particular frame. The frame is relative to
the position of marker 1.

The command is available for the spectrogram.

Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame either by its frame number or time stamp.
The frame number is available if the time stamp is off. The range
depends on the history depth.
The time stamp is available if the time stamp is on. The number
is the distance to frame 0 in seconds. The range depends on the
history depth.
Default unit: S

Example: CALC:DELT4:SGR:FRAM -20

Sets fourth deltamarker 20 frames below marker 1.
CALC:DELT4:SGR:FRAM 2 s

Sets fourth deltamarker 2 seconds above the position of marker
1.

Manual operation: See "Frame (Spectrogram only)" on page 76

CALCulate<n>:DELTamarker<m>:SGRam:SARea <SearchArea>
CALCulate<n>:DELTamarker<m>:SPECtrogram:SARea <SearchArea>

This command defines the marker search area for all spectrogram markers in the
channel setup.

Suffix:
<n> irrelevant
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<m> irrelevant
Parameters:
<SearchArea> VISible

Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.g. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 84

CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimum|[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]

This command moves a marker to the highest level of the spectrogram over all fre-

quencies.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]

This command moves a delta marker to the minimum level of the spectrogram over all

frequencies.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

This command moves a marker vertically to the next higher level for the current fre-
quency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84
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CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

This command moves a marker vertically to the next higher level for the current fre-
quency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT

This command moves a delta marker vertically to the next higher level for the current
frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]

This command moves a delta marker vertically to the highest level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.
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The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 84

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]

This command moves a delta marker vertically to the minimum level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level in the
whole spectrogram and moves the marker vertically to the minimum level.

Suffix:
<n> Window
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<m> Marker

Positioning the marker

This chapter contains remote commands necessary to position the marker on a trace.

e Positioning NOrmMal Markers.........ccoeeiiiiiiieieeee e e e e 204
e Positioning delta Markers.........ooeueuuiiiiiiiiciiiieie e 207
Positioning normal markers

The following commands position markers on the trace.

CALCulate<n>:MARKer<m>:MAXIiMUM:AUTO.......o.ii e 204
CALCulate<n>:MARKer<m>:MAXIMUM:LEFT.......couiiiiieeee e 204
CALCulate<n>:MARKer<m>:MAXIMUMINEXT .......ooitiieiiieeeeeeieieeeee e e e e e e e e e e e eees 205
CALCulate<n>:MARKer<m>:MAXIMUM[:PEAK]....cccceietiiieieieeeeeeeeeeeeeeeeeree e 205
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHTL..........ccooiiiiiiiiiiiiiieicce e 205
CALCulate<n>:MARKer<m=>:MINimUM:AUTO......cccoertiiieeeeiiiirieieeeeeeiieeeeeeeerieeeeeeeernneeeeas 206
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......ccoomiiiiieii et 206
CALCulate<n>:MARKer<m>:MINIiMUMINEXT .......coouiiiiiieiiiie et 206
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK].......uuuuuuaaaaaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneennanes 207
CALCulate<n>:MARKer<m>:MINIMUM:RIGHL..........ccooiuuiiiiiieiee e 207

CALCulate<n>:MARKer<m>:MAXimum:AUTO <State>

This command turns an automatic marker peak search for a trace maximum on and
off. The R&S FPL1000 performs the peak search after each sweep.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK:MAX:AUTO ON

Activates the automatic peak search function for marker 1 at the
end of each particular sweep.

Manual operation: See "Auto Max Peak Search / Auto Min Peak Search"
on page 81

CALCulate<n>:MARKer<m>:MAXimum:LEFT

This command moves a marker to the next positive peak.
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The search includes only measurement values to the left of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 86

CALCulate<n>:MARKer<m>:MAXimum:NEXT
This command moves a marker to the next positive peak.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 86

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
This command moves a marker to the highest level.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 86

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command moves a marker to the next positive peak.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker
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Manual operation: See "Search Next Peak" on page 86

CALCulate<n>:MARKer<m>:MINimum:AUTO <State>

This command turns an automatic marker peak search for a trace minimum on and off.
The R&S FPL1000 performs the peak search after each sweep.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK:MIN:AUTO ON

Activates the automatic minimum value search function for
marker 1 at the end of each particular sweep.

Manual operation: See "Auto Max Peak Search / Auto Min Peak Search"
on page 81

CALCulate<n>:MARKer<m>:MINimum:LEFT
This command moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 86

CALCulate<n>:MARKer<m>:MINimum:NEXT
This command moves a marker to the next minimum peak value.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker
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Manual operation: See "Search Next Minimum" on page 86

CALCulate<n>:MARKer<m>:MINimum[:PEAK]
This command moves a marker to the minimum level.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 86

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 86

Positioning delta markers

The following commands position delta markers on the trace.

CALCulate<n>:DELTamarker<m>:MAXimUM:LEFT.........cooimmiiie e 207
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT........coeiiuiireiiieeeie e e 208
CALCulate<n>:DELTamarker<m>:MAXimMUM[:PEAK]........ccceeerriiiieiiiiieeeeeeerererreee s 208
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHL...........cccceeiriiiiiiiieieeiceccee e, 208
CALCulate<n>:DELTamarker<m>:MINIMUM:LEFT.......ccuuiiiiiiiiiiiiieeeeeeeecee e 209
CALCulate<n>:DELTamarker<m>:MINIMUMNEXT.......coeiiiiiiiiiiiieeiieiiieeeee e eeeeeraeee e 209
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccerutiiiiriieeiie e e e eeeeee e e 209
CALCulate<n>:DELTamarker<m>:MINiMum:RIGHt............cooiiiimiiiiieeie e 209

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command moves a delta marker to the next positive peak value.

The search includes only measurement values to the left of the current marker posi-
tion.

User Manual 1178.3386.02 — 12 207



R&S®FPL1000 Remote commands to perform measurements with 1/Q data

I/Q Analysis

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 86

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
This command moves a marker to the next positive peak value.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 86

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
This command moves a delta marker to the highest level.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 86

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next positive peak value on the trace.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

User Manual 1178.3386.02 — 12 208



R&S®FPL1000 Remote commands to perform measurements with 1/Q data

I/Q Analysis
Manual operation: See "Search Next Peak" on page 86

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 86

CALCulate<n>:DELTamarker<m>:MINimum:NEXT
This command moves a marker to the next minimum peak value.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 86

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
This command moves a delta marker to the minimum level.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 86

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.
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In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 86

Band power marker
The following commands control the marker for band power measurements.

Using markers

CALCulate<n>:MARKer<m>:FUNCtion:BPOWEr:AOFF........o.oiiiiieieieeeeeeeeeeeeeeeeeeee 210
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:MODE...........c.oeiimiieiieeeeieeeeee e 210
CALCulate<n>:MARKer<m>:FUNCtion:BPOWErRESUI?.........cceeveeieiieeeeee e 211
CALCulate<n>:MARKer<m>:FUNCtion:BPOWET:SPAN............cevrrrerermrernriiiiieineneneeeeeeaaens 211
CALCulate<n>:MARKer<m>:FUNCtion:BPOWEIT:STATE]....cuuceeeeerrirreeeeeieeriieeeeeeenrneeeeeeens 211

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:AOFF

Removes all band power markers in the specified window.

Suffix:

<n> Window

<m> irrelevant

Example: CALC:MARK: FUNC:BPOW: AOFF

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:MODE <Mode>
This command selects the way the results for a band power marker are displayed.

(Note: relative power results are only availabe for delta markers,
see .CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer :MODE on page 212

Suffix:

<n> Window
<m> Marker
Parameters:

<Mode> POWer

Result is displayed as an absolute power. The power unit
depends on the CATL.Culate<n>:UNIT:POWer setting.

DENSity
Result is displayed as a density in dBm/Hz.
*RST: POWer
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Example: CALC:MARK4 : FUNC : BPOW:MODE DENS
Configures marker 4 to show the measurement results in
dBm/Hz.
Manual operation: See "Power Mode" on page 93
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult?
This command queries the results of the band power measurement.
Suffix:
<n> Window
<m> Marker
Return values:
<Power> Signal power over the marker bandwidth.
Example: Activate the band power marker:
CALC:MARK:FUNC:BPOW: STAT ON
Select the density mode for the result:
CALC:MARK:FUNC:BPOW:MODE DENS
Query the result:
CALC:MARK:FUNC:BPOW:RES?
Response:
20dBm/Hz
Usage: Query only
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:SPAN <Span>
This command defines the bandwidth around the marker position.
Suffix:
<n> Window
<m> Marker
Parameters:
<Span> Frequency. The maximum span depends on the marker position
and R&S FPL1000 model.
*RST: 5% of current span
Default unit: Hz
Example: CALC:MARK:FUNC:BPOW: SPAN 2MHz

Measures the band power over 2 MHz around the marker.

Manual operation: See "Span" on page 92

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer[:STATe] <State>

This command turns markers for band power measurements on and off.
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Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:MARK4 : FUNC : BPOW: STAT ON

Activates or turns marker 4 into a band power marker.

Manual operation: See "Band Power Measurement State" on page 92
See "Switching All Band Power Measurements Off" on page 93

Using delta markers

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:MODE..........c.ccccevuereirueeeeereeeeneeee. 212
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEer:RESUIt?..........coevueeereeieieeneeieieeeennn. 213
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEr:SPAN........cc.cceettriiereereiriceeeeeeeennannn 213
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEI[:STATE].....cceeerruiieeeererrieieeeeeernnaeeaens 213

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:MODE <Mode>

This command selects the way the results for a band power delta marker are dis-

played.

Suffix:

<n> Window
<m> Marker
Parameters:

<Mode> POWer

Result is displayed as an absolute power. The power unit
depends on the CALCulate<n>:UNIT:POWer setting.

DENSity
Result is displayed as a density in dBm/Hz.

RPOWer

This setting is only available for a delta band power marker.

The result is the difference between the absolute power in the
band around the delta marker and the absolute power for the
reference marker. The powers are subtracted logarithmically, so
the result is a dB value.

[Relative band power (Delta2) in dB] = [absolute band power
(Delta2) in dBm] - [absolute (band) power of reference marker in

dBmj
For details see "Relative band power markers" on page 91.
*RST: POWer
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Manual operation: See "Power Mode" on page 93
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:RESult?
This command queries the results of the band power measurement.
Suffix:
<n> Window
<m> Marker
Return values:
<Power> Signal power over the delta marker bandwidth.
Usage: Query only
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:SPAN <Span>
This command defines the bandwidth around the delta marker position.
Suffix:
<n> Window
<m> Marker
Parameters:
<Span> Frequency. The maximum span depends on the marker position
and R&S FPL1000 model.
*RST: 5% of current span

Default unit: Hz

Manual operation: See "Span" on page 92

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer[:STATe] <State>
This command turns delta markers for band power measurements on and off.

If neccessary, the command also turns on a reference marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Band Power Measurement State" on page 92
See "Switching All Band Power Measurements Off" on page 93
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9.7.3.7 Marker peak lists

Useful commands for peak lists described elsewhere

® (CALCulate<n>:MARKer<m>:PEXCursion on page 190

® MMEMory:STORe<n>:PEAK on page 217

Remote commands exclusive to peak lists

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABeI[:STATE]........ceereerrrrrnnnnn. 214

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNL?...........ccccoeiirirriiereeiennieee e 214

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate]...........cc.cevrureereerrerrneieeeeeernnnnn. 215

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE........cccccierieiiiiiiieicee e, 215

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT......c.cccvttiiiieereriiiee e eeeeree e e e eeeanaens 216

CALCulate<n>:MARKer<m>:FUNCHtion:FPEaKS:STATE......ccieieeriiiiieieeeeeeiineeeeeeenieeeeeeenennns 216

CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:X?......cccciviriieeeieieeeeeeccciniieeeeeee e e e e e e sennnns 216

CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:Y?......ccceeeeeieeeeeeeeeeieinienrressse e s e e e e e eaaaaaes 217

MMEMOry:STORESNZIPEAK ... et e e et s e e e aanas 217

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe]
<State>

This command turns labels for peaks found during a peak search on and off.

The labels correspond to the marker number in the marker peak list.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
*RST: 1
Example: CALC:MARK:FUNC:FPE:ANN:LAB:STAT OFF

Removes the peak labels from the diagram

Manual operation: See "Display Marker Numbers" on page 96

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNt?

This command queries the number of peaks that have been found during a peak
search.

The actual number of peaks that have been found may differ from the number of peaks
you have set to be found because of the peak excursion.

Suffix:
<n> irrelevant
<m> irrelevant
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Return values:
<NumberOfPeaks>
Example: CALC:MARK:FUNC:FPE:COUN?

Queries the number of peaks.
Usage: Query only
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate] <Peaks>
This command initiates a peak search.
Suffix:
<n> Window
<m> Marker
Parameters:
<Peaks> This parameter defines the number of peaks to find during the

search.

Note that the actual number of peaks found during the search
also depends on the peak excursion you have set with
CALCulate<n>:MARKer<m>:PEXCursion.

Range: 1 to 200

Example: CALC:MARK:PEXC 5
Defines a peak excursion of 5 dB, i.e. peaks must be at least 5
dB apart to be detected as a peak.
CALC:MARK:FUNC:FPE 10

Initiates a search for 10 peaks on the current trace.

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE <MaxNoPeaks>

This command defines the maximum number of peaks that the R&S FPL1000 looks for
during a peak search.

Suffix:

<n> Window

<m> Marker

Parameters:

<MaxNoPeaks> Maximum number of peaks to be determined.
Range: 1 to 500
*RST: 50

Example: CALC:MARK:FUNC:FPE:LIST:SIZE 10

The marker peak list will contain a maximum of 10 peaks.

Manual operation: See "Maximum Number of Peaks" on page 96
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CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT <SortMode>

This command selects the order in which the results of a peak search are returned.

Suffix:

<n> Window

<m> Marker

Parameters:

<SortMode> X
Sorts the peaks according to increasing position on the x-axis.
Y
Sorts the peaks according to decreasing position on the y-axis.
*RST: X

Example: CALC:MARK:FUNC:FPE:SORT Y

Sets the sort mode to decreasing y values

Manual operation: See "Sort Mode" on page 96

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe <State>

This command turns a peak search on and off.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK:FUNC:FPE:STAT ON

Activates marker peak search

Manual operation: See "Peak List State" on page 96

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X?
This command queries the position of the peaks on the x-axis.

The order depends on the sort order that has been set with CAL.Culate<n>:
MARKer<m>:FUNCtion:FPEaks:SORT.

Suffix:
<n> irrelevant
<m> irrelevant
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Return values:

<PeakPosition> Position of the peaks on the x-axis. The unit depends on the
measurement.
Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y?
This command queries the position of the peaks on the y-axis.

The order depends on the sort order that has been set with CALCulate<n>:
MARKer<m>:FUNCtion:FPEaks:SORT.

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<PeakPosition> Position of the peaks on the y-axis. The unit depends on the
measurement.
Usage: Query only

MMEMory:STORe<n>:PEAK <FileName>

This command exports the marker peak list to a file.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path,name and extension of the target file.
Example: MMEM:STOR:PEAK 'test.dat'

Saves the current marker peak list in the file test.dat.

Manual operation: See "Export Peak List" on page 97

9.8 Retrieving results

The following commands can be used to retrieve the results of the 1/Q Analyzer mea-
surement.
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O Storing large amounts of 1/Q data

When storing large amounts of 1/Q data to a file, consider the following tips to improve

performance:

® |f capturing and storing the I/Q data is the main goal of the measurement and eval-
uation functions are not required, use the basic I/Q data acquisition mode (see
TRACe:IQ[:STATe] on page 112).

® Use a HiSlip or raw socket connection to export the data from the R&S FPL1000 to
a PC.

® Export the data in binary format rather than ASCII format (see Chapter A, "Formats
for returned values: ASCII format and binary format", on page 233).

® Use the "Compatible" or "IQPair" data mode (see Chapter B, "Reference: format
description for I/Q data files", on page 234).

® |f only an extract of the available data is relevant, use the TRACe<n>[:DATA] :
MEMory? command to store only the required section of data.

o Retrieving captured I/Q data...........cooiiiiiiiiiiii e 218
o Retrieving I/Q trace data........cccoo i 221
e Exporting traces and data.............oooiiiiiiiiiiii e 225
o Retrieving Marker reSUILS...........uuiiiiiiiiiie e 227

9.8.1 Retrieving captured 1/Q data

The raw captured 1/Q data is output in the form of a list.

LI R YN O [ B 7 R 218
IRV O (@ B 7 N = ] 1Y = | S 219
TRACE:IQ:DATAIMEMOIY?..1uvetettutiieieeieieieeeeeaeaeeeseeeerereeeeersratararra————ereeeaeaesssesereereees 220

TRACe:IQ:DATA?

This command initiates a measurement with the current settings and returns the cap-
tured data from I/Q measurements.

This command corresponds to:
INIT:IMM; *WAI; :TRACe:IQ:DATA:MEMory?
However, the TRACe : IQ: DATA? command is quicker in comparison.

Note: Using the command with the *RST values for the TRACe : 10 : SET command, the
following minimum buffer sizes for the response data are recommended: ASCII format
10 kBytes, binary format: 2 kBytes
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Return values:

<Results> Measured voltage for | and Q component for each sample that
has been captured during the measurement.
The number of samples depends on TRACe: TQ: SET. In ASCII
format, the number of results is 2* the number of samples.
The data format depends on TRACe : IQ: DATA : FORMat
on page 219.

Default unit: V

Example: TRAC:IQ:STAT ON
Enables acquisition of I/Q data
TRAC:IQ:SET NORM, 10MHz, 32MHz, EXT, POS,0,4096
Measurement configuration:
Sample Rate = 32 MHz
Trigger Source = External
Trigger Slope = Positive
Pretrigger Samples =0
Number of Samples = 4096
FORMat REAL, 32
Selects format of response data
TRAC:IQ:DATA?
Starts measurement and reads results

Usage: Query only

TRACe:IQ:DATA:FORMat <Format>
This command selects the order of the I/Q data.

For details see Chapter B, "Reference: format description for 1/Q data files",
on page 234.

Parameters:

<Format> COMPatible | IQBLock | IQPair
COMPatible
I and Q values are separated and collected in blocks: A block
(512k) of | values is followed by a block (512k) of Q values, fol-
lowed by a block of | values, followed by a block of Q values etc.
(LL,11,Q,Q,Q,Q,LLLLQ,Q,Q,Q...)

IQBLock

First all I-values are listed, then the Q-values
(LLLLLL...Q,Q,Q,Q,Q,Q)

IQPair

One pair of I/Q values after the other is listed
(1,Q,1,Q,1,Q...).

*RST: IQBL

User Manual 1178.3386.02 — 12 219



R&S®FPL1000 Remote commands to perform measurements with 1/Q data

Retrieving results

TRACe:IQ:DATA:MEMory? [<OffsetSamples>,<NoOfSamples>]

This command queries the 1/Q data currently stored in the capture buffer of the
R&S FPL1000.

By default, the command returns all I/Q data in the memory. You can, however, narrow
down the amount of data that the command returns using the optional parameters.

If no parameters are specified with the command, the entire trace data is retrieved.

In this case, the command returns the same results as TRACe : 10 : DATA?. (Note, how-
ever, that the TRAC: I1Q: DATA? command initiates a new measurement before return-
ing the captured values, rather than returning the existing data in the memory.)

The command returns a comma-separated list of the measured values in floating point
format (comma-separated values = CSV). The number of values returned is 2 * the
number of complex samples.

The total number of complex samples is displayed in the channel bar in manual opera-
tion and can be calculated as:

<SampleRate> * <CaptureTime>
(See TRACe:TIQ:SET, TRACe: IQ:SRATe on page 149 and [SENSe: ] SWEep: TIME
on page 166)

Query parameters:

<OffsetSamples> Selects an offset at which the output of data should start in rela-
tion to the first data. If omitted, all captured samples are output,
starting with the first sample.

Range: 0 to <# of samples> — 1, with <# of samples> being
the maximum number of captured values
*RST: 0
<NoOfSamples> Number of samples you want to query, beginning at the offset

you have defined. If omitted, all captured samples (starting at
offset) are output.

Range: 1 to <# of samples> - <offset samples> with <# of
samples> maximum number of captured values
*RST: <# of samples>
Return values:
<|QData> Measured value pair (1,Q) for each sample that has been recor-
ded.

By default, the first half of the list contains the | values, the sec-
ond half the Q values. The order can be configured using
TRACe:IQ:DATA:FORMat.

The data format of the individual values depends on FORMat [ :
DATA] on page 221.

Default unit; V
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Example: TRAC:IQ:STAT ON
Enables acquisition of 1/Q data
TRAC:IQ:SET NORM, 10MHz, 32MHz, EXT, POS,100,4096
Measurement configuration:
Sample Rate = 32 MHz
Trigger Source = External
Trigger Slope = Positive
Pretrigger Samples = 100
Number of Samples = 4096
INIT; *WAT
Starts measurement and wait for sync
FORMat REAL, 32
Determines output format
To read the results:
TRAC:IQ:DATA:MEM?
Reads all 4096 1/Q data
TRAC:IQ:DATA:MEM? 0,2048
Reads 2048 1/Q data starting at the beginning of data acquisition
TRAC:IQ:DATA:MEM? 2048,1024
Reads 1024 1/Q data from half of the recorded data
TRAC:IQ:DATA:MEM? 100,512
Reads 512 1/Q data starting at the trigger point (<Pretrigger
Samples> was 100)

Example: I/l Perform a single 1/Q capture.
INIT; *WAT

/I Determine output format (binary float32)
FORMat REAL, 32

/I Read 1024 1/Q samples starting at sample 2048.
TRAC:IQ:DATA:MEM? 2048,1024

Usage: Query only

Retrieving 1/Q trace data

In addition to the raw captured I/Q data, the results from 1/Q analysis as shown in the
result displays can also be retrieved.

FORMEILDATA v veeeeeeeeeeeeeeeeseeseeeseeseseeeseeseesseseeseesesasesseeseeseeeeeseeseeeseeseseesetereeseseeeneenns 221
TRACELNSTDATAI?. et eeeeeeeeeeeeeeeeeseeseeeseeteseeseeeteeseesteseesseseeesesseesaeeneeseseeseeessesneeseeseseeens 222
TRACESNS[:DATALMEMOIY? et eeeeeeeeeeeeeseeeseeeeeeeeseeseeeseeseeeseseessseseeseeeeessesnessesseeeees 224
TRACELNS[:DATALX? e eeeeeeeeeeeeeeeee e eeeeeeeeseseeeeseeeeeeseseeeeeeseseseseseseseaseseeeareseseeeeeeens 224

FORMat[:DATA] <Format>[, <BitLength>]

This command selects the data format that is used for transmission of trace data from
the R&S FPL1000 to the controlling computer.
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Note that the command has no effect for data that you send to the R&S FPL1000. The
R&S FPL1000 automatically recognizes the data it receives, regardless of the format.

Parameters:
<Format>

<BitLength>

Example:

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".

In the Spectrum application, the format setting REATL 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

TRACe<n>[:DATA]? <ResultType>

This command queries current trace data and measurement results.

If you use it as a setting command, it transfers trace data from an external source to

the R&S FPL1000.

The data format depends on FORMat [ : DATA] on page 221.

Suffix:
<n>

Query parameters:
<ResultType>
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Selects the type of result to be returned.

TRACEH1 | ... | TRACE®6
Returns the trace data for the corresponding trace.
For details see Table 9-4.
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LIST

Returns the results of the peak list evaluation for Spurious Emis-
sion and Spectrum Emission Mask measurements.

For SEM measurements, one peak per range is returned.

For details see Table 9-5.

SPURious
Returns the peak list of Spurious Emission measurements.

SPECtrogram | SGRam

Returns the results of the spectrogram result display.

For every frame in the spectrogram, the command returns the
power levels that have been measured, one for each sweep
point. The number of frames depends on the size of the history
depth. The power level depends on the unit you have currently
set. For spectrogram trace results, only REAL, 32 format is sup-
ported

Return values:

<TraceData> Returns the sweep point values as shown in the result display.
If you are measuring with the auto peak detector, the command
returns positive peak values only. (To retrieve negative peak val-
ues, define a second trace with a negative peak detector.)
For the "Magnitude" and "Spectrum" result displays in the 1/Q
Analyzer application, this command returns the magnitude of the
I and Q values (1+jQ) for each sweep point (=1001 values).
For the Real/lmag (I/Q) result display, the command returns first
the real parts for each trace point, then the imaginary parts
(|1""l|10011 Q11""Q1001)'
For the 1/Q Vector result display, the | and Q values for each
trace point are returned (1001 pairs of | and Q values).

Example: TRAC? TRACE3
Queries the data of trace 3.

Manual operation: See "Magnitude" on page 12
See "Spectrum” on page 12
See "I/Q-Vector" on page 13
See "Real/lmag (I/Q)" on page 14

Table 9-4: Return values for TRACE1 to TRACEG6 parameter

The trace data consists of a list of power levels that have been measured. The number of power levels in
the list depends on the currently selected number of sweep points. The unit depends on the measurement
and on the unit you have currently set.

If you are measuring with the auto peak detector, the command returns positive peak values only. (To
retrieve negative peak values, define a second trace with a negative peak detector.)
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Table 9-5: Return values for LIST parameter

For each peak, the command returns 11 values in the following order:

<No>,<StartFreq>,<StopFreq>,<RBW>,<PeakFreq>,<PowerAbs>,<PowerRel>,<PowerDelta>,<Limit-
Check>,<Unused1>,<Unused2>

<No>: range number

<StartFreq>,<StopFreqg>: start and stop frequency of the range

<RBW>: resolution bandwidth

<PeakFreg>: frequency of the peak in a range

<PowerAbs>: absolute power of the peak in dBm

<PowerRel>: power of the peak in relation to the channel power in dBc

<PowerDelta>: distance from the peak to the limit line in dB, positive values indicate a failed limit
check

<LimitCheck>: state of the limit check (0 = PASS, 1 = FAIL)

®  <Unused1>,<Unused2>: reserved (0.0)

TRACe<n>[:DATA]:MEMory? <Trace>,<OffsSwPoint>,<NoOfSwPoints>

This command queries the previously captured trace data for the specified trace from
the memory. As an offset and number of sweep points to be retrieved can be specified,
the trace data can be retrieved in smaller portions, making the command faster than
the TRAC: DATA? command. This is useful if only specific parts of the trace data are of
interest.

If no parameters are specified with the command, the entire trace data is retrieved; in
this case, the command returns the same results as TRAC : DATA? TRACEL.

Suffix:
<n> Window

Query parameters:
<Trace> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES5 | TRACE6

<OffsSwPoint> The offset in sweep points related to the start of the measure-
ment at which data retrieval is to start.

<NoOfSwPoints> Number of sweep points to be retrieved from the trace.

Return values:
<SweepPointValues>

Example: TRAC:DATA:MEM? TRACEL, 25,100
Retrieves 100 sweep points from trace 1, starting at sweep point
25.

Usage: Query only

TRACe<n>[:DATA]:X? <TraceNumber>

This command queries the horizontal trace data for each sweep point in the specified
window, for example the frequency in frequency domain or the time in time domain
measurements.

This is especially useful for traces with non-equidistant x-values.

Suffix:
<n> Window
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Query parameters:
<TraceNumber> Trace number.

TRACE1 | ... | TRACE6

Example: TRAC3:X? TRACE1
Returns the x-values for trace 1 in window 3.

Usage: Query only

Exporting traces and data

The following commands are required to export traces and spectrograms.

FORMat:DEXPOr:DSEPArALOr. .......iieeeeeetee et ee et e e e e e e e e e e e e e eneeeeeaeeeeaneees 225
FORMat:DEXPOM:FORMAL.......cceeuiiieeeeeete e e e et e et e e e e e e e s e e e e e s eaaeeereaeereanes 225
FORMat:DEXPOMHEADET . .....ctuuieeeeeeieteeeeeeeetee e e e e e eetee e e e e eeaaaaeeeeseesaeseeeeestaneeeeseesrannnns 226
FORMAt:DEXPOIMTRACES. ....cutuieeeeiitiieeieeeieetiiaeeeeeetataaeeeseetataeeaereetanaeeeersstaasaesersrnnnns 226
MMEMOIY:STORESNZTRACE. ....cettittitittiiiiaiaaeieeeeeeeeaaeeateeeererreereratatar e aaaaaaaaes 226

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

COMMa

Uses a comma as decimal separator, e.g. 4,05.
POINt

Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POINt.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

Manual operation: See "Decimal Separator" on page 31
See "Export Peak List" on page 97

FORMat:DEXPort:FORMat <FileFormat>

Determines the format of the ASCII file to be imported or exported. Depending on the
external program that creates the data file or evaluates it, a comma-separated list
(CSV) or a plain data format (DAT) file is required.

Parameters:
<FileFormat> CSV | DAT

*RST: DAT
Example: FORM:DEXP:FORM CSV

Manual operation: See "File Type" on page 31
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FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Parameters:
<State> ON|OFF |01
*RST: 1

Manual operation: See "Include Instrument & Measurement Settings" on page 72

FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 226).

Parameters:
<Selection> SINGle | ALL

SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASCII file.

The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.

*RST: SINGle

Manual operation: See "Export all Traces and all Table Results" on page 72

MMEMory:STORe<n>:TRACe <Trace>, <FileName>

This command exports trace data from the specified window to an ASCII file.

Suffix:

<n> Window

Parameters:

<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.
Example: MMEM: STOR1:TRAC 1, 'C:\TEST.ASC'

Stores trace 1 from window 1 in the file TEST.ASC.

Manual operation: See "Export Trace to ASCII File" on page 31
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9.8.4 Retrieving marker results

The following commands are required to retrieve the results of markers.
Useful commands for retrieving marker results described elsewhere:

® (CALCulate<n>:DELTamarker<m>:X on page 185

® CALCulate<n>:MARKer<m>:X on page 188

® CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X? on page 216

® CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y? on page 217

Remote commands exclusive to retrieving marker results:

CALCulate<n>:DELTamarker<m>:X:RELAtiVE?..........ccvuiieriiieiiiieeeeeierieeeee et e e e eeer e 227
CALCUIate<n>:DELTAMArKEr<mM> Y 2. . ccuuieieeieeetieieeeeeetteeeeeeeeetaeeeeseetaaaeeeeresraseesersrannnns 227
CALCUIate<n>MARKEISMSIY 2. ..ottt et e et e e et e e e eae e e eaaaeeenaaanas 228
MMEMOrY:STORESNZILIST . ..ttt et e e e e e e e e e e e ea e eaaaees 228

CALCulate<n>:DELTamarker<m>:X:RELative?
This command queries the relative position of a delta marker on the x-axis.

If necessary, the command activates the delta marker first.

Suffix:
<n> Window
<m> Marker

Return values:
<Position> Position of the delta marker in relation to the reference marker.

Example: CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Usage: Query only

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:

<Result> Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Usage: Query only
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CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:
<Result> Default unit: DBM

Usage: Query only

Manual operation: See "Marker Table" on page 14
See "Marker Peak List" on page 15

MMEMory:STORe<n>:LIST <FileName>
This command exports the SEM and spurious emission list evaluation to a file.

The file format is *.dat.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path and name of the target file.
Example: MMEM: STOR:LIST 'test'

Stores the current list evaluation results in the test . dat file.

Importing and exporting 1/Q data and results

Alternatively to capturing I/Q data by the 1/Q Analyzer itself, stored 1/Q data from previ-
ous measurements or other applications can be imported to the 1/Q Analyzer. Further-
more, |/Q data processed in the I/Q Analyzer can be stored to a file for further evalua-
tion in other applications.

I/Q data can only be exported in applications that process I/Q data, such as the 1/Q
Analyzer or optional applications.

For details see Chapter 4.4, "I/Q data import and export", on page 25.

MMEMOTY:LOAD: IQ:STATE. .. tttuuuaaaaaaeeeeeeeeeaaaeeeeeeeeeeeeeeeeeeternnnnnnnnaaaaaeaeaeeaaaaaaaeeeeneenenes 228
MMEMory:STORE<N>:IQ:COMMENL......cieieiiriieeeeeeittieieeeeeetteeeeeeeeeteaeeeeeeestaeeeessesanaeaaans 229
MMEMory:STORE<N>:IQ:FORMAL.......covuruieieeiiiiiieeeee et e eeeeee e e e e e e eeb e e e e e e eeabeeeesenranns 229
MMEMOrY:STORESNZ: QS TATE .ttt et eeetetae et et ettttae e e e retttae s e e e eeeraaeseeeeaataeeeaeeasnaeeeerenranns 230

MMEMory:LOAD:IQ:STATe 1, <FileName>

This command restores 1/Q data from a file.
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The file extension is *.iq.tar.

Setting parameters:
<FileName> string

String containing the path and name of the source file.

Example: MMEM:LOAD:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'
Loads 1Q data from the specified file.

Usage: Setting only

Manual operation: See "I/Q Import" on page 30

MMEMory:STORe<n>:1Q:COMMent <Comment>

This command adds a comment to a file that contains 1/Q data.

Suffix:

<n> irrelevant

Parameters:

<Comment> String containing the comment.

Example: MMEM:STOR:IQ:COMM 'Device test 1b'

Creates a description for the export file.
MMEM:STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'

Stores 1/Q data and the comment to the specified file.

Manual operation: See "I/Q Export" on page 32

MMEMory:STORe<n>:1Q:FORMat <Format>,<DataFormat>

This command sets or queries the format of the 1/Q data to be stored.

Suffix:
<n> irrelevant
Parameters:
<Format> FLOat32
32-bit floating point format.
INT32
32-bit integer format.
*RST: FLOat32
<DataFormat> COMPIlex
Exports complex data.
REAL
Exports real data.
*RST: COMPIlex
Example: MMEM: STOR:IQ:FORM INT32,REAL
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MMEMory:STORe<n>:1Q:STATe 1, <FileName>
This command writes the captured 1/Q data to a file.

The file extension is *.ig.tar. By default, the contents of the file are in 32-bit floating
point format.

Suffix:

<n> 1..n

Parameters:

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:IQ:STAT 1, 'C:

\R_S\Instr\user\data.iqg.tar'
Stores the captured 1/Q data to the specified file.

Manual operation: See "I/Q Export" on page 32

9.10 Programming examples

The following programming examples demonstrate how to capture 1/Q data and per-
form 1/Q data analysis using the 1/Q Analyzer in a remote environment.

e 1/Q analysis with graphical evaluation..........cccccccceeieiiiiiiiiiiiiec e, 230
e Basic I/Q analysis with improved performance..........cccccoeveeccciiiieeieeeeee s 231

9.10.1 1/Q analysis with graphical evaluation

This example demonstrates how to configure and perform a basic I/Q data acquisition
and analyze the data using the 1/Q Analyzer in a remote environment.

[/ =m—mmmmm—————— Activating the I/Q Analyzer application --—---—--—--—-—-——-——-———-
*RST

//Reset the instrument

INST:CRE IQ, 'IQANALYZER'

//Creates a new measurement channel named 'IQANALYZER'.

INIT:CONT OFF

//Switches to single sweep mode

TRAC:IQ:SRAT 32MHZ

//Defines the sample rate.

TRAC:IQ:RLEN 1000

//Sets the record length (number of samples to capture) to 1000 samples.
TRAC:IQ:BWID?

//Queries the bandwidth of the resampling filter, determined by the sample rate
FORM:DATA REAL, 32

//Formats the data as 32-byte real values.

TRAC:IQ:DATA:FORM IQBL
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//Lists all I values first, then all Q values in the trace results.

TRAC:IQ:AVER ON
//Defines averaging for the I/Q trace.
TRAC:IQ:AVER:COUN 10

//Defines an average over 10 sweeps.

DISP:TRAC1:MODE WRIT
DISP:TRAC2:MODE MAXH
DISP:TRAC3:MODE MINH

//Changes the trace modes.

INIT; *WAT

//Initiates a new measurement and waits until the sweep has finished.

TRAC:DATA? TRACEL
TRAC:DATA? TRACE2
TRAC:DATA? TRACE3

//Returns the magnitude for each sweep point

LAY:REPL:WIND '1l',RIMAG
//Changes the result display to Real/Imag (I/Q)

CALC:MARK:SEAR MAGN
//Configures searches to search both I and Q branches.
CALC:MARK:Y?

//Queries the result of the peak search on both branches.

TRAC:IQ:DATA:MEM? 0,500
//Returns the first 500 samples of the stored I/Q data for the measurement.

//For each sample, first the I-value, then the Q-value is listed.

TRAC:IQ:DATA:MEM? 500,500
//Returns the second half of the 1000 captured sample values.

9.10.2 Basic I/Q analysis with improved performance
This example demonstrates how to configure and perform a basic I/Q data acquisition
and analyze the data using the 1/Q Analyzer functionality in a remote environment.

[/ mmmm e Activating the I/Q Analyzer application -------------------—-
*RST

//Reset the instrument
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INIT:CONT OFF

//Switches to single sweep mode

TRACE:IQ ON

//Switches the (internal) operating mode of the current measurement channel to
//simple I/Q data acquisition mode while retaining the relevant parameters

//from the Spectrum mode.

TRACE:IQ:SET NORM, 0,32000000, IQP,POS,0,1000

//Configures the sample rate as 32 MHz, IQP trigger, positive trigger slope,
//no pretrigger samples, 1000 samples to capture

FORM REAL, 32

//The data is formatted as real values.

TRAC:IQ:EGAT ON

//Turns on gated measurement.

TRAC:IQ:EGAT:TYPE LEV

//Select the level gate type.

TRAC:IQ:EGAT:LENG 20

//Sets the gate length to 20 samples.

TRAC:IQ:EGAT:GAP 20

//Sets the interval between gate periods to 20 samples.
TRAC:IQ:EGAT:NOF 2

//Sets the number of gate periods after the trigger signal to 2.
TRIG:SOUR IQP

//Defines the magnitude of the sampled I/Q data to be used as a trigger.
TRIG:LEV:IQP -30dbm

//Sets the trigger level.

TRAC:IQ:DATA?; *WAI;
//Performs a measurement and returns the RF input voltage at each sample point

// (first 1000 I-values, then 1000 Q-values).
TRAC:IQ:DATA:MEM? 0,500
//Returns the first 500 samples of the stored trace data for the measurement.

//For each sample, first the I-value, then the Q-value is listed.

TRAC:IQ:DATA:MEM? 500,500
//Returns the second half of the 1000 captured sample values.
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Annex

A 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 221. 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 FPL1000 is able to send larger
data blocks. In this case, the length of the data block is placed in brackets, e.g.
#(10)1234567890<Data>....

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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B Reference: format description for 1/Q data
files

This section describes how I/Q data is transferred to the memory during remote control
(see TRACe:I0Q:DATA: FORMat command).

For details on the format of the individual values, see Chapter A, "Formats for returned
values: ASCII format and binary format", on page 233.

COMPatible 1QBLock IQPair mode

I-Data[0]
512k Q-Datal0]
|-Data I-Data[1]

Q-Data[1]

I-Data[2]

X Q-Data[2]
512k |-Data
Q-Data
512k
|-Data
512k
Q-Data
X
X-(N*512K) @-Data
|-Data
X-(N*512k) I-Data[X-1]
Q-Data [G-Dafa[X-1[]

Figure B-1: I/Q data formats

Note: 512k corresponds to 524288 samples

For maximum performance, the formats "Compatible" or "IQPair" should be used. Fur-
thermore, for large amounts of data, the data should be in binary format to improve
performance.

In binary format, the number of |- and Q-data can be calculated as follows:

# af DaiaBytes

#aof I-Data = #ef O0—Data = 2

For the format "QBLock", the offset of Q-data in the output buffer can be calculated as
follows:
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# of DataBytes)

O — Data — Offset = + Lengthindi catorligits

with "LengthindicatorDigits" being the number of digits of the length indicator including
the #. In the example above (#41024...), this results in a value of 6 for "Lengthindica-
torDigits" and the offset for the Q-data results in 512 + 6 = 518.
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C 1/Q data file format (ig-tar)

I/Q data is packed in a file with the extension .iqg.tar. An ig-tar file contains 1/Q
data in binary format together with meta information that describes the nature and the
source of data, e.g. the sample rate. The objective of the ig-tar file format is to sepa-
rate 1/Q data from the meta information while still having both inside one file. In addi-
tion, the file format allows you to include user-specific data and to preview the 1/Q data
in a web browser (not supported by all web browsers).

The ig-tar container packs several files into a single . tar archive file. Files in . tar
format can be unpacked using standard archive tools (see http://en.wikipedia.org/wiki/
Comparison_of file_archivers) available for most operating systems. The advantage
of . tar files is that the archived files inside the . tar file are not changed (not com-
pressed) and thus it is possible to read the I/Q data directly within the archive without
the need to unpack (untar) the . tar file first.

Sample ig-tar files

aQ)

Some sample ig-tar files are provided in the
C:\Users\Public\Documents\Rohde-Schwarz\Analyzer\user/Demo/ direc-
tory on the R&S FPL1000.

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 237
o [/Q data binary file.....ccuu i 241
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I/Q parameter XML file specification

C.1 1/Q parameter XML file specification

The content of the 1/Q parameter XML file must comply with the XML schema
RsIqTar.xsd available at: http://www.rohde-schwarz.com/file/RslgTar.xsd.

In particular, the order of the XML elements must be respected, i.e. ig-tar uses an
"ordered XML schema". For your own implementation of the i g-tar file format make
sure to validate your XML file against the given schema.

The following example shows an 1/Q parameter XML file. The XML elements and attrib-
utes are explained in the following sections.

Sample 1/Q parameter XML file: xyz.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl"
href="open IqTar xml file in web browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemalocation="RsIgTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<Name>R&S FPL1000</Name>
<Comment>Here is a comment</Comment>
<DateTime>2011-01-24T14:02:49</DateTime>
<Samples>68751</Samples>
<Clock unit="Hz">6.5e+006</Clock>
<Format>complex</Format>
<DataType>float32</DataType>
<ScalingFactor unit="V">1</ScalingFactor>
<NumberOfChannels>1</NumberOfChannels>
<DataFilename>xyz.complex.float32</DataFilename>
<UserData>
<UserDefinedElement>Example</UserDefinedElement>
</UserData>
<PreviewData>...</PreviewData>

</RS_IQ TAR FileFormat>

C.1.1 Minimum data elements

The following data elements are the minimum required for a valid ig-tar file. They
are always provided by an ig-tar file export from a Rohde & Schwarz product. If not
specified otherwise, it must be available in all ig-tar files used to import data to a
Rohde & Schwarz product.
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Element

Possible Values

Description

<RS_IQ TAR FileFormat>

The root element of the XML file. It must contain the attribute
fileFormatVersion that contains the number of the file format
definition.

<Name>

string

Optional: describes the device or application that created the file.

<Comment>

string

Optional: contains text that further describes the contents of the
file.

<DateTime>

yyyy-mm-ddThh:mm:ss

Contains the date and time of the creation of the file. Its type is
xs:dateTime (see RsIgTar.xsd).

<Samples>

integer

Contains the number of samples of the 1/Q data. For multi-chan-

nel signals all channels have the same number of samples. One

sample can be:

® A complex number represented as a pair of | and Q values

® A complex number represented as a pair of magnitude and
phase values

®  Areal number represented as a single real value

See also <Format> element.

<Clock>

double

Contains the clock frequency in Hz, i.e. the sample rate of the 1/Q
data. A signal generator typically outputs the 1/Q data at a rate
that equals the clock frequency. If the I/Q data was captured with
a signal analyzer, the signal analyzer used the clock frequency as
the sample rate. The attribute unit must be set to "Hz".

<Format>

complex | real | polar

Specifies how the binary data is saved in the I/Q data binary file
(see <DataFilename> element). Every sample must be in the
same format. The format can be one of the following:
® complex: Complex number in cartesian format, i.e. | and Q
values interleaved. | and Q are unitless
real: Real number (unitless)
polar: Complex number in polar format, i.e. magnitude
(unitless) and phase (rad) values interleaved. Requires
DataType = float32 or float64

<DataType>

int8 | int16 | int32 | float32 |
float64

Specifies the binary format used for samples in the 1/Q data
binary file (see <DataFilename> element and Chapter C.2, "l/Q
data binary file", on page 241). 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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Element Possible Values Description

<NumberOfChannels> integer Optional: specifies the number of channels, e.g. of a MIMO sig-
nal, contained in the 1/Q data binary file. For multi-channels, the
I/Q samples of the channels are expected to be interleaved within
the 1/Q data file (see Chapter C.2, "I/Q data binary file",
on page 241). 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 FPL1000). 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.

C.1.2 Example

The following example demonstrates the XML description inside the ig-tar file. Note
that this preview is not supported by all web browsers.

File Edit View Actions Tools

M. 9

28

New  Open Favarites Add Delete Encrypt CheckOut
JFoIders =2 j‘ | g-
MName Type Modified Size  Ratio Packed Path
|| iFile.complex1ch.float32 FLOAT32 File 19.02.201517:24 10408  00% 10.752
| maxxml XML Document 19.02.201517:24 38541 00% 38912
_;'J] open_lqTar_xml_file_in_web_browser.xslt HSLT Styleshest 19.02.201517:24 121956 0% 122368

Open the xml file in a web browser, e.g. Microsoft Internet Explorer. If the stylesheet
open IqTar xml file in web browser.xslt isin the same directory, the web
browser displays the xml file in a readable format.
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Cternphmaxacml P~ ” 2 maxxml

max.xml (of .iq.tar file)

Description

Saved by WSE_1.10

Date & Time 2014-11-24 14:34:06
Sample rate 32 MHz

Number of samples | 3200300
Duration of signal | 100.009 ms

Data format complex, float32

Data filename File complex.1ch float32
Scaling factor 1V

1Q Analyzer

Power vs time

y-axis: 10 dB /div
x-axis: 10 ms /div

Spectrum

y-axis: 10 dB /div
x-axis: 5 MHz /div

IQ

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="open IqTar xml file in web browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1" xsi:noNamespaceSchemaLocation=
"http://www.rohde-schwarz.com/file/RsIgTar.xsd" xmlns:xsi=
"http://www.w3.0rg/2001/XMLSchema-instance">

<Name>VSE 1.10a 29 Beta</Name>

<Comment></Comment>

<DateTime>2015-02-19T15:24:58</DateTime>

<Samples>1301</Samples>

<Clock unit="Hz">32000000</Clock>

<Format>complex</Format>

<DataType>float32</DataType>
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<ScalingFactor unit="V">1</ScalingFactor>
<NumberOfChannels>1</NumberOfChannels>

<DataFilename>File.complex.lch.float32</DataFilename>

<UserData>
<RohdeSchwarz>
<DataImportExport MandatoryData>
<ChannelNames>
<ChannelName>IQ Analyzer</ChannelName>
</ChannelNames>
<CenterFrequency unit="Hz">0</CenterFrequency>
</DataImportExport_MandatoryData>
<DatalImportExport OptionalData>
<Key name="Chl NumberOfPostSamples">150</Key>
<Key name="Chl NumberOfPreSamples">150</Key>
</DataImportExport OptionalData>
</RohdeSchwarz>

</UserData>
</RS_IQ TAR FileFormat>

Example: ScalingFactor
Data stored as int16 and a desired full scale voltage of 1 V
ScalingFactor =1V /maximum int16 value = 1V /2% = 3.0517578125e-5 V

Scaling Factor Numerical value Numerical value x ScalingFac-
tor

Minimum (negative) int16 value -215=-32768 -1V

Maximum (positive) int16 value 215.1= 32767 0.999969482421875 V

C.2 1/Q data binary file

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see <Format> element and <DataType> element). To allow reading
and writing of streamed 1/Q data, all data is interleaved, i.e. complex values are inter-
leaved pairs of | and Q values and multi-channel signals contain interleaved (complex)
samples for channel 0, channel 1, channel 2 etc. If the <NumberOfChannels> ele-
ment is not defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[o1, // Real sample 0
I[11, // Real sample 1
I[21, // Real sample 2
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Example: Element order for complex cartesian data (1 channel)

I[o1, oflor, // Real and imaginary part of complex sample 0
I[i1, olil, // Real and imaginary part of complex sample 1
I[21, QIl21, // Real and imaginary part of complex sample 2

Example: Element order for complex polar data (1 channel)

Mag([0], Phi[O], // Magnitude and phase part of complex sample 0
Mag([l], Phif[l], // Magnitude and phase part of complex sample 1
Mag([2], Phi[2], // Magnitude and phase part of complex sample 2

Example: Element order for complex cartesian data (3 channels)
Complex data: I[channel no][time index], Q[channel no][time index]

I[0]1([0], Q[O][0O1, // Channel 0, Complex sample 0
I[1]([0], Q[11[0], // Channel 1, Complex sample 0
I[21[0], Ql[2]1f[01, // Channel 2, Complex sample 0
I[0][1], QlO][1], // Channel 0, Complex sample 1
I[1i1[111, or11r11, // Channel 1, Complex sample 1
I[21111, Qlz21l11, // Channel 2, Complex sample 1
I[01[2], Ql01f[2]1, // Channel 0, Complex sample 2
Iriirz1, oriirzi, // Channel 1, Complex sample 2
I[2](2]1, Ql2]1[2], // Channel 2, Complex sample 2

Example: Element order for complex cartesian data (1 channel)

This example demonstrates how to store complex cartesian data in float32 format
using MATLAB®.

% Save vector of complex cartesian I/Q data, i.e. iqgigiqg...
N = 100

ig = randn(l,N)+1j*randn(1,N)

fid = fopen('xyz.complex.float32"','w');

for k=1:length (iq)

fwrite (fid, single(real(ig(k))), 'float32");
fwrite (fid, single (imag (ig(k))), 'float32"');
end
fclose (fid)

Example: PreviewData in XML

<PreviewData>
<ArrayOfChannel length="1">
<Channel>
<PowerVsTime>

<Min>
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<ArrayOfFloat length="256">
<float>-134</float>
<float>-142</float>

<float>-140</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-70</float>
<float>-71</float>

<float>-69</float>
</ArrayOfFloat>
</Max>
</PowerVsTime>
<Spectrum>
<Min>
<ArrayOfFloat length="256">
<float>-133</float>
<float>-111</float>

<float>-111</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-67</float>
<float>-69</float>

<float>-70</float>
<float>-69</float>
</ArrayOfFloat>
</Max>
</Spectrum>
<IQ>
<Histogram width="64" height="64">0123456789...0</Histogram>
</I0>
</Channel>
</ArrayOfChannel>

</PreviewData>

User Manual 1178.3386.02 — 12 243



R&S®FPL1000 List of commands

List of commands

[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]........cccctiiiiiiiiie e 171
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHONJ:AUTO.......cc.eiiiiiiieiiiiiieree et 172
[SENSEJADUJUSEALL. ...ttt r ettt ettt ettt et eb e e be et 150
[SENSe:]JADJust: CONFigure:HY STeresis:LOWET.........cccui ittt 151
[SENSe:]JADJust: CONFigure:HY STeresiS:UPPEr ..ot 152
[SENSe:]JADJust: CONFigure:LEVEI:DURALON. ... ...cc..iiiiiiiiiiiie et 150
[SENSe:]JADJust: CONFigure:LEVel:DURAtIONIMODE.............ccooiiiiiiiieieie e 151
[SENSe:JADJUSE:CONFIGUIEITRIGGET . ......ciiiii ittt ettt eb et s 152
[SENSE:JADJUSEFREQUENCY ... ..ottt ettt b et a ettt e b e bt eeme e et e enbeeebeeaneeeas
[SENSe:]JADJust:LEVel..............

[SENSe:]JAVERage<n>:COUNt

[SENSE:JAVERAGESNZITYPE. ... .ottt ettt h ettt b e bt e e bt e eate e beeenbeesbeeanteanns
[SENSE:JAVERAGESNZ[ISTATESES]. ..ttt et et et saeeeenneeeeene 173
[SENSE: JFREQUENCY:CENTET. ...ttt ettt ettt nae et e et ebeeanee e 135
[SENSe:JFREQUENCY:CENTEISTEP......oiiiiiiiiieiie ettt ettt e eb et be e s 135
[SENSe:JFREQUENCY:CENTENSTEP:AUTO . ..ottt 136

[SENSe:JFREQuency:OFFSet
[SENSe:]IQ:BANDwidth:MODE

[SENSe:]IQ:BANDWIAth:RESOIULION. .....ccviiiiiieitie ittt et e enee e e eneeeeneeaneeeas 145
[SENSE:JIQ:BWIDINIMODE........cuiiiiieitie ettt ettt ettt et e et e et e st e e beeesteeseeeaseesaeenseesneeennaenees
[SENSE:]IQ:BWIDIh:RESOIULION. ...ttt ettt ettt b e eae et e e e e ebeeaneeeas
[SENSE:JIQ:FFT:ALGOINM . ....eete ettt ettt e e be e et eeeaeeeteeeseeenbeesneeenseesnseeseeaneaens
[SENSE:IQIFFT:LENGEN. ...coutiiiiee ettt ettt et e e e st et eeese e e e e estasseeenteeseesnaeenns
[SENSe:]IQ:FFT:WINDow:LENGth

[SENSE:JIQ:FFT:WINDOW:OVERIGP. .....cciiiiiiieitie ettt ettt ettt ettt et eate et e et eesneeensaeeneeenseeaneaans 146
[SENSE:JIQ:FFT:WINDOW:TYPE ... .oo ittt ettt ettt ettt e este e b e e e st e e ebeeensaesnsennsaeaneeas 146
[SENSE:IPMETEr<p>:DCYCIEIVALUE. .....cccitiieeitiie ettt e e e e e e e et e e et e e e easeeeseanaeeareaeeannes 120
[SENSE:IPMETEIr<p>:DCY CIE[:STATE] .. ueie it etie ettt ettt ee et eae e et e et eeeaeesneeeseeenteesbeeenseeeneeenseeaneeas 120
[SENSE:IPMETEr<p>:FREQUENCY......cutiiiiaiiiitieeiee ettt ettt ettt et et nbe et e ebeeaenes 121
[SENSe:]PMETer<p>:FREQUENCY:LINK ..ottt 121
[SENSE:IPMETEISPZIMTIME. ...ttt ettt ettt et e et e e e e e ateeeseeenbeesneeenseeenseenneeanneens 122
[SENSe:]PMETer<p>:MTIMe:AVERAGEICOUNTL........ooouiiiiiiiii it 122
[SENSe:]PMETer<p>:MTIME:AVERAGE[:STATE].......eiitieiiiaiie ittt ettt ettt saee e 122
[SENSE:IPMETEr<p>:ROFFSE[:STATE].....cctteitieiiie ittt ettt ettt ettt et esateeeseeesteesbeeaneeesseeeneaeaseaans 123
[SENSe:]PMETer<p>:SOFFset...............

[SENSe:]PMETer<p>:UPDate[:STATe]

[SENSE: I PMETEIS P> [1STATE] ettt ettt ettt ettt et e et e et e e e s e et e e ese e e st e enseeseeenteesseeanseeenseeseaaneean

(IS SN ST XA o TSSOSO PRSP USTRU
[SENSE:ISWEEPICOUNEL.....coiitiie ettt ettt e e e et e et e e et e e e saa e e e eaaeeeesaseeeabseeeentaeesaasseesanneeeannes
[SENSe:]SWEEP:COUNLCURREN? ...ttt ettt et e e sae e seeeneeeeneeaneeans 166
[SENSEISWEEP:TIME.......ooitiiiiieitie ettt ettt et et e et e et e e ebeeesteeesteeaseeeseeenseesnseenseeenseeasensnaeenns
[SENSe:]SWEep[:WINDow<n>]:POINts

ABORY. ...ttt ettt ea et eh e e teeeh e e e te e R ee e heeanee e st e ente e heeenseeeneeeteeeneeeeaeeenneeneas

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWErRESUIt?............cocoiiiiiiiiieiiiieee e 213
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEINSPAN............cooiiiriieee e 213
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CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer[:STATe]...

CALCulate<n>:DELTamarker<m>:LINK........ .o ittt s e e e aneeas 182
CALCulate<n>:DELTamarker<m>:MAXIMUMLEFT ...t 207
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ..ot 208
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGH...........cciiii e 208
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........ccceoiiiiiiiieiii e 208
CALCulate<n>:DELTamarker<m>:MINIMUM:ILEFT.......cooiiiii e 209
CALCulate<n>:DELTamarker<m>:MINIMUM:NEXT .........oooiiiiiiiiie et 209
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHTL............cooiiiiiii e 209
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]... ... 209
CALCulate<n>:DELTamarker<m>:MODE.............cotiiiiiiiiii ettt a et e e et e e aae e e ebeeeeanees 184
CALCulate<n>:DELTamarker<m>:MREFEIrENCE............cceiuiiiiiiiie e aee e 184
CALCulate<n>:DELTamarker<m>:SGRaMIFRAME........c.ccoiiiiiiiiiiii e 200
CALCulate<n>:DELTamarker<m>:SGRaAM:SAREA. .......ccccuiiiiiiiieiiie et 200
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXIimMUM[:PEAK]..........cccoeiiiiiiiiiiieiie e 201
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINIiMUM[:PEAK]..........ccoiiiieiiiiieeiiee e 201
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM:ABOVE...........cooiiiiiiiiiaaiiee e 201
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXIiMUM:BELOW...........ccccoviiiiiiieniiie e 202
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:NEXT... ...202
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXIiMUM[:PEAK].......ccoiiiiiiiieie e 202
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINiMum:ABOVE..........ccccceiiiiieeiiii e 202
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimMUM:BELOW............cccoiviiiiiiiiiiiieiie e 203
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUM:INEXT.........cccciiiiiiiiii e 203
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIiMUM[:PEAK]...........cccoeiiiiiiiiiiiieere e 203
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME. ............ccooiiiiiiiiiiii et 200
CALCulate<n>:DELTamarker<m>:SPECtrogram:SAREa.........ccceiiiiiiiiiiiie it 200
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]...........ccccctrrirriimmiiniieire e 201
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK].... ....201
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVE..........ccccceiiiiiiiiiieeiee e 201
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELOW...........ccccccoviiiiiiiiiiniciiicc e 202
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimUmM:INEXT .........cccoiiiiiiiiiiiiieie e 202
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]........cccccceriiiriiiieiiiee e 202
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVE...........cccceeiiimiiiiiiiiiiiiiesie e 202
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW.............ccccceeiiiiiiiiiiiiieiieeie e 203
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT.........cccceoiiiiiiiiiriiiieiieee e 203
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimUum[:PEAK]..........cccccoiriiriiniiinieiiienie e 203
CALCulate<n>:DELTamarker<m>:TRACe... ....185
CALCuUlate<n>:DELTamMarker<m>:X........ooo ittt ettt e et e e eteee e sateee e aaseeeaateeaeanteeaeanseeeeanseeaanes 185
CALCulate<n>:DELTamarker<m>:X:RELAUVE?..........ccoiiriiiiiie e 227
CALCUIate<n>:DELTaMarKEr<m>IY ... ittt ettt e et et e e b e e e e nbeesneeeane 227
CALCulate<n>:DELTamarker<m>[:STATE]........eoiiiiieeiiieeiiii ettt ettt e et e e et e e e eeeee e sneeeaeaneeeas 184
CALCulate<n>:DELTamarker<ms>:LINK: TO:DELTa<MA>.........ccoiiiiiiiiieeiiie e snee e 183
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<mMd>.........cccooiiiiiiiieiiiaiee e 183
CALCuUlate<n>:MARKEIr<M>IAOFF ... ..ottt et et e b e et e teeeneeesaeeaneaeas 186
CALCulate<n>:MARKer<m>:FUNCtON:BPOWEIAOFF ..........oooiie et e s 210
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:MODE... ....210
CALCulate<n>:MARKer<m>:FUNCtion:BPOWErRESUI?...........ccooiiiiiiiiiii e 211
CALCulate<n>:MARKer<m>:FUNCHON:BPOWEISPAN.........cccoiiiiiiieeiiiie et e e 211
CALCulate<n>:MARKer<m>:FUNCHtION:BPOWEIT:STATE].......ccciiriieeirieeeciiee ettt 211
CALCulate<n>:MARKer<m>:FUNCHON:CENTEN.......ccouiiiiii it 135

User Manual 1178.3386.02 — 12 245



R&S®FPL1000 List of commands

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe]... ...214
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNL?..........coooiiiiiiiiiieiie et 214
CALCulate<n>:MARKer<m>:FUNCtioN:FPEaKS:LIST:SIZE..........ccceiiiieeiee e 215
CALCulate<n>:MARKer<m>:FUNCHoN:FPEAKS:SORT .........oiiiiiiiiiieiii et 216
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:STATE.......ccoiiiiiiiiiie ettt 216
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:IX?........ccieiiiieiiie et neee e snee e e 216
CALCulate<n>:MARKer<m>:FUNCHONFPEAKS:Y?.......ooiiiiiiiiii e 217
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate]...........cccceiiiiiiiiiiiieiiie e 215
CALCulate<n>:MARKer<m>:FUNCHON:REFErENCE........cceoviiiriiiiiiiie et 129
CALCulate<n>:MARKer<m>:LOEXclude
CALCulate<n>:MARKer<m>:MAXIMUM:AUTO. ..ottt ettt et e e snee e e aeeeeannes
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T ..ot e st e e ee e snneeeeneee s
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ..ottt
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL. ...
CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
CALCulate<n>:MARKer<m=>:MINIMUMIAUTO.........ooiiiiiiiiii ettt
CALCulate<n>:MARKer<m>:MINIMUM:LEFT ...
CALCulate<n>:MARKer<m>:MINIMUMINEXT ........cooiiiiiieie et e e nee e e seae e e nneeeesnaeeennes
CALCulate<n>:MARKer<m>:MINimum:RIGHt... .
CALCulate<n>:MARKer<m=>:MINIMUM[:PEAK].......cooiiiiie ettt ee e e
CALCulate<n>:MARKEr<mM>:PEXCUISION........ccciiitiiiieeaiieeaiieeeateeeasieeeasteeeansseeeasseeeaasseeesasseeesasseeesnsseeasns
CALCulate<n>:MARKEr<mM>:SEARCI. .......ccuiiiiiiiiei ettt
CALCulate<n>:MARKer<m>:SGRaAM:FRAME. ........coouiiiiiiieiiie ettt ne e
CALCulate<n>:MARKer<m>:SGRAM:ISAREA........ccccuuiiiiiieiiiireeiiie e eieeesie e seee et eeeteeeesteeeesneeeeanneeeeannes
CALCulate<n>:MARKer<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SGRam:XY:MINIiMUM[:PEAK]........cooiiiie et
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM:ABOVE. .........ccoiuireiiie e e
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:BELow...
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM:INEXT ..o
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimMUM[:PEAK]. ..ot
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUmM:ABOVE. ..........cccouiiiiiiieiiiaiie it
CALCulate<n>:MARKer<m>:SGRam:Y:MINiMumM:BELOW..........ccccoiiiiiiiiiiiie e
CALCulate<n>:MARKer<m>:SGRam:Y:MINIimMUM:INEXT ........ccoeiiiiieiiieeeie e e e e e eeee e
CALCulate<n>:MARKer<m>:SGRam:Y:MINIiMUM[:PEAK].........ccoiiieiiii et
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. ...
CALCulate<n>:MARKer<m>:SPECIrogram:SAREE. ........ccccuiitiiiiiiiiiiii ettt
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]....
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINIimum[:PEAK]........ccooiiiiiii e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVE. .........cccceruiiiiiiiiiiiceiee e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimUM:BELOW.............ccccoeiiiiiiiiiiiic e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXIimUM:INEXT .......ccooiiiiiiiiiiie e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]...........cccieiiiiiiiiiiieceee e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE............ccocoiiiiiiiiiiiiiie e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimUmM:BELOW...........ccoiiuiiiiiiiiiiiiie e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimUm:INEXT .........ccccoiiiiiiiiiiiieieieeec e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]
CALCulate<n>:MARKEI<MZ:ITRACE. ..ottt e e et e et e e e e nbe e e e anbe e e esbeeesnnneaeanneas

CALCUIAtE N> IMARKEISIMZIX .. tieeieie e ettt ete e ettt e et e e sttt e e asaeeeaasaeeeasaeeeasteeesnseeeeassaeeaasaeeeesseeesnsenaennnenes 188
CALCulate<n>:MARKer<m>:X:SLIMItS:ILEFT........oo i 192
CALCulate<n>:MARKer<m>:X:SLIMitSIRIGHTL..........cccciiiiii e 192
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CALCulate<n>:MARKer<m>:X:SLIMitS:ZOOMI[:STATE]......ccuutteereeeeetiee et eeie e e e e e eaea e 193

CALCulate<n>:MARKer<m>:X:SLIMItS[:STATE]........eertirueeeerieeieite ettt 191
CALCUIate<n>:MARKEISMZ I XISSIZE....cciieeeitiie ettt e e e e e e e s e e e ssaeeeasaeeesseeeesnneeeennneees 189
CALCUIAtE NS IMARKEISIMZIY 2.tttk eh e b e a bt et e b e et e e et eeeaeeaateeanees 228
CALCUIate<n>:MARKErSMZ[ISTATE]. .....eetiitietieiiete ettt sttt ettt sttt sae e nne e e 187
CALCulate<n>:MARKer<ms=>:LINK:TO:DELTa<MA>.......cccoiiiieiiieeciee et 186
CALCulate<n>:MARKer<ms>:LINK: TO:MARKEIr<MA>........coiiiiiiiiiiiiieiieiie et 186
CALCulate<n>:PMETer<p>:RELAIVEISTATE. ..ottt et e st e e e enneaeeas 119
CALCulate<n>:PMETer<p>:RELative[:MAGNItUAE].........c.coriiiiiiiiiiiie e 119
CALCulate<n>:PMETer<p>:RELative[: MAGNitude]:AUTO ONCE..........cccceeeiuiiieiiiie et 119
CALCulate<n>:SGRam:CLEAr[:IMMEIate].........c.ueeiiiiieiiii et e e 174
CALCuUlate<n>:SGRAM:ICONTINUOUS. .......ceeiiiireeitieeeeiieeesiieeeseeeeasteeeesteeaasseeeasnseeeassseeeaseeeaanseeeannseeesnsseeens
CALCulate<n>:SGRam:FRAMe:COUNH....
CALCulate<n>:SGRaM:FRAME:SELECL........cooiiiiiiiiie ettt e e snee e e nnnas
CALCUIate<n>:SGRAMIHDEPTN..........coiiiiiiii ettt e e e e e e e e st eeseneee e sneeeesnseeeensneaeanes
CALCUIAtE<NZISGRAMILAYOUL.......eeiiieit ettt ettt ettt et e e bt et e e e e enbeesbeeanneenee
CALCulate<n>:SGRam:THREEAIM[:STATE]. ... .uiie ittt e e e e e et e e e e nneeeeanneas 177
CALCUIate<N>:SGRAMITRACE. ... .ciiiiiiie et e eeie et e et e et e e et ee e et e e e e teeeaanteeeansseeeaseeeeanseeeeansaeeannseeeannnes 178
CALCuUlate<n>:SGRaAM: TSTaMPIDATA 2 ...ttt et e e e e et e e et e e e snteeesnaaeeanneas 178
CALCulate<n>:SGRaM:TSTaAMP:STATE]. ....ueeeeiiiiee ittt ettt et et e et e e e e saee e e e beeeaanbeeeanneeeeaneeaeas 179
CALCUIAtE<N>:SGRAMIISTATE]. ...ttt ettt a et ettt et e bttt e beeaaee e 177
CALCulate<n>:SPECtrogram:CLEar[:IMMediate]...........ccuiiiiiiiiiiiiiie et 174
CALCulate<n>:SPECtrogram:CONTINUOUS........cciutieiiiieeiiiieeeteee e eiee et e e et e e e aeeaeeseaeaesseeeesneeeeasneeeeanneeeas 175
CALCulate<n>:SPECtrogram:FRAMEICOUNTL............iiiiiiiiiiiie et 175
CALCulate<n>:SPECtrogram:FRAMEISELECL............ooiiiiiiiiii ettt 175
CALCulate<n>:SPECtrogram:HDEPTN. ... ettt e e 176
CALCulate<n>:SPECtrogram:LAYout

CALCulate<n>:SPECtrogram:THREEAIM[:STATE].......ccoutiiiiiiiiitie ettt 177
CALCulate<n>:SPECIrOgram:TRACE. ...ttt ettt ettt e e bee e e e be e e e anteeaesneeeeanneeaaannes 178
CALCulate<n>:SPECtrogram:TSTampP:DATAT .....co ittt 178
CALCulate<n>:SPECtrogram:TSTamP:STATE]....cc.utiiteeiiieiie ittt ettt 179
CALCuUlate<n>:SPECHrOGram:STATE]. ... .uie e iiiie e ettee ettt ettt ettt e e et e e e aaee e e e aaeeeeanbeeeaanbeeeaaneeeeanneeaaas 177
CALCUIate<N>THRESNOIA. .......eiiiiiiieeiie ettt e e s e ettt e e st e e e sssaeeessseeeeasseeeenseeaennseeeeanneeeannes 193
CALCUIate<N>THRESNOIA:STATE. ......eiitiiiiie ettt h ettt ettt eeaee e 194
CALCUIALESNZIUNITIPOWVET ...ttt bbbttt ettt st ene e ens 130
CALibration:PMETer<p>:ZERO:AUTO ONCE.......cccciiiiiiiiiiiiiie e 118
DIAGNOSHC:SERVICEINSOUICTE.......coutiiiiit ettt ettt h etttk e bt et e bt et eabeeenees
DISPlay[:WINDow<n>]:MINFo[:STATe]...

DISPIay[:WINDOWSNSJIMTABIE.. ...ttt ettt ettt et
DISPlay[:WINDow<n>]:SGRam:COLONDEFAUIL...........cccooiiiiiiiii e 179
DISPlay[:WINDow<n>]:SGRaM:COLOILOWET.........ciiiiiiiieiiiiieee ittt 180
DISPlay[:WINDow<n>]:SGRaM:COLONSHAPE. .......coiiiiieei et 180
DISPlay[:WINDow<n>]:SGRAM:COLOIUPPET........cciiiiiiiiiiie ittt 180
DISPlay[:WINDow<n>]:SGRaM:COLOI:STYLE]. ...ttt 181
DISPlay[:WINDow<n>]:SIZE.........cccccoiiiniiiiiiieieen ...153
DISPlay[:WINDow<n>]:SPECtrogram:COLOrRDEFAUIL............ccoiiiiiiiiiiiiieie e 179
DISPIlay[:WWINDow<n>]:SPECtrogram:COLOMRLOWET...........coiiiiiiiie et 180
DISPlay[:WINDow<n>]:SPECtrogram:COLOMRSHAPE. .........ccuiiiiiiieiiie it 180
DISPlay[:WINDow<n>]:SPECtrogram:COLOMUPPET........c.c.coiiiiiiiiie ittt 180
DISPlay[:WINDow<n>]:SPECtrogram:COLOIM:STYLE]....cciuuteiiiiieeiiiieeeieee e eneee e 181
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE...........cccccottiiiiiiiaie it
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtinuous
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:SMOothing:APERTUre...........c.cccourriiiiiiiiiiniciicee 170
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOO0thing[:STATE]........ccsteeriraiiiriieiieaie e 170
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:Y:SPACING.......ccotiteiiiaiieiie it 134
DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACE<t>:Y[:SCALE].......certtiritiirriiiie ittt 133
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe:AUTO ONCE.........cccceerirririirrrieaieenne 133
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:MODE............cccceiiriiiiiiaiieaieesee e 133
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVeL.........ccccceciiiriiiiiiiiciieeen 130
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet...........cccccervieriiiiiannne 130
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSItioN.........cccceriririiiiiiiiiieiieeee 134
DISPlay[:WINDow<n>][:SUBWIiNdow<w>]:TRACE<I>[:STATE]......cetritiiriiriiiiiieieesiie e 169
[ S O] g W oV | Sl 1T S o PSSO PRTUPPPPROPPPROR:
FORMAt:DEXPOMDSEPAIAON. ........eeeieiiiie ettt ettt ettt ettt et e e et e e e eaee e e anaeeeaanbeeeaanbeaesneeaens
FORMAt:DEXPOMFORMEL. ... ettt et et e sttt e e et e e et e e e enseeeeanseeeaneeeeanseaeeanseeeannneeean
FORMAEDEXPOMHEADET ...ttt ettt ettt h et hb et he e bt e eat e et e et e ebeeaneeeas
FORMEEDEXPOMTRACES. ...ttt ettt ettt ettt e et e bt e e st e e eaeeeaseeeaeeebeeeseeeseeeneeaseeenseesneaanneas
FORMEIIDATA] .ttt ettt ettt ettt ettt e et e et e eseeeaseeease e beeesseeeseeeaseeseeanseesseeanseeenseenseessseeseesnsennaennns
INITiate:SEQUENCEIABORL. ..ottt h et ea ettt e b e e bt e s e bt e et eabeeenes
INITiate:SEQuencer:IMMediate....
INITiate:SEQUENCEIIMODE..........ooiiiiie et e e s e e e st e e e et eeeteeeesnseeeesnseeeesnseeeanneeeeanseeeannseeens
INITIGtESNZICONIMERGS. ...ttt h et e ekt e bt e e et ettt e e bt e ebe e et e esb e e beeaneeeeneeeneeeneas
INITIAtE NS ICONTINUOUS. ... ettt ettt ettt ettt e e sttt e e ettt e e aate e e e ame e e e e aaeeeeanaeeeeambeeaeanteeeaanseeeanneeaanneeeeannen
INITIGtESNZ[IIMMEAIALE]. ..ottt ettt et ettt et eees
INPULKIDZ AT TENUATION. ...ttt e e e e ettt e e e e e ettt eeeeeeasae s e e aeeeasnnsseeeeeeaeansssneeeaeesannsnnes
INPUL<ip>:ATTENUALIONIAUTO ...ttt ettt e ettt e ettt e et b e e e e be e e e emte e e e ameeeeaneeeeanneeeaanneaean
INPut<ip>:ATTenuation:PROTection:RESet..
INPULKIDSIEATTIAUTO. ..ttt h et h ekt et e et ettt e bt e bt e e m bt e esb e e bt e e he e e ebeeeneeenees
INPULKIDSIFILEIPATH. ...ttt ettt et e b et e e he e et e e s e e es b e e eaeeemseeeseeenbeeeseeanneeensaeneeaneas
INPULKIDZIFILTEIESAW.. ..ttt etttk et nh ettt ettt e b e e bt e beesareetee e
INPULKID> I F LTI Y IG i STATE]. .ottt ettt et e e e st e e ettt e e et e e e esa e e e sasseeesnsaeeesnseaeesseeeanes
INPULKIDZIGAINISTATE. ...ttt ettt ettt et e ettt e bt e ek ee e b e e eab e e teeenbeeeaeeenseeeneeanbeeaseaenseesnneenseans
INPULKIPZIIMPEAANCE. ...ttt ettt et et e et e b e e s
INPULKIDZISELECL. ...ttt et e e e e et e e e e e e et e e e e s e e e easaeeeeasaeeessseeeensseesenseeesnnneeeas
INPULKIDS IUP ORE S TATE. ..ttt ettt ettt e ettt e e he e e aeeeabe e st e esbeeeaeeeaseeeseeenbeeaseaenneeeneeenneeaneas
INPULKIPZIUPORI[VALUE]. ...ttt ettt ettt a ettt et e be e s
INSTrumMENt:CREGIEIDUPLICALE. ......coutiiiiieiie ittt ettt et e et e sneeete e
INSTrument:CREate:REPLace
INSTrumMENE:CREGIE[INEW]......eiiiiii ettt ettt ettt et eans
INSTIUMENEDELELE. ...ttt ettt b e et h ettt e he e e e e e b e e bt e st e bt e et e e beeenes

INSTIUMENTERENGME. .....ce ittt e et e e st e e st e e e e sa e e eseeeeenseeeeenseeeesnseeeanneeeeanseeeeansenenn 110
INSTIUMENIESELECE]......eieeiiee ettt e e et e e et e e b e e et e e e eaae e e e sseeeanaaeeeenseeeenseeeenseeens 111
LAYOUL:ADD[:WINDOW]?.....c. ettt ettt ettt ettt h e st e e ae e et e et e e e mseeeseeensaeeseeebeeansaeneeenraenseaanns 154
LAYout:CATalog[:WINDow]?...

LAYOULIMOVE[IWINDOW]. ... ettt ettt ettt ettt ettt b et e e st e et e e teeems e e eneeemsaeeseeebeeansaaneeenneenseaanns 156
LAYOUt:REMOVE[IWINDOW]......ceetieiee ettt bttt ettt a ettt et et naeeenaees 156
LAYOUE:REPLACE[:WINDOW].....ci ittt e ettt ettt e e ettt e e e e e et e e e e e e st e e e e e e e snnnseneeeeesansnseeeaeeeennns 157
[N o TN ] o 1 (= SO URPPUUPRRUUROUPINE 157
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LAYOULWINDOWSNZIADD?....c. ettt h ettt ekt b e h ettt a bt bt e e a bt e eae e et e e et e ebeeaneeenneas 159
LAYout:WINDow<n>:IDENtify?..
LAYOUL:WINDOWSNZIREMOVE. .....ccutiiiiiiieeeiee et e et e e st e ettt e e ste e e ssstee e anseeeaasaeeeasaeeesnseeeesnsaeeesnseeeensneeeanes
LAYOUL:WINDOWSNSIREPLACE. ...ttt ettt e e
LAYOULWINDOWSNZITYPE ...ttt ettt sttt nb et eb et ebe e e
MMEMOTY:LOAD: IQ:STATE. ...ttt ettt ettt b et e h et et e ettt e bt e san e et et ebeeeanas
MMEMory:STORE<N>:IQ:COMMENL.......ccueiiiiiiiiiitiete ettt
MMEMory:STORe<n>:IQ:FORMAL..........ooiiiiiiii e
MMEMOTY:STORESNZ QIS TATE. ...ttt ettt a ettt ae et ebe e e bt teenenes
MMEMOTY:STORESNZILIST ...ttt ettt e et e bt e e hb e e bt e et e et e aabeeeneeanneeas
MMEMOTY:STORESNZIPEAK ...ttt ettt a et bt b et e bt et e bt eae et e e teene
MMEMOTY:STORESNZITRACE. ...ttt ettt ettt a ettt e ettt e e s b e et e saneenbe e
OUTPut:UPORt:WTRigger:POLarity...
OUTPULSUPZIUPORESTATE. ..ttt ettt ettt bttt b et e bttt ettt e e nae s
OUTPULSUPZIUPORI[VALUE]. ..ttt ettt ettt et ete e
OU T P ULSUD S S TATE ). ..ttt ettt ettt et ettt e e e et e et e e et e e e sbe e e e sbeeeansseeeensaeeeasseaeesseeesnssaeesnsaeeennneeas
READ I PMETEISPS 2.ttt ettt h et bt h e bt b e bt b e bt b e et e bt et e e et et e na e et e eneen e e eneeneenes 120
SOURCe<si>INTerNal:FREQUENCY........cc.uiiiiiiiiiii ettt 125
SOURCce<si>:POWer[:LEVel][:IMMediate]:OF FSEt..........cccoiiieiiiiie e 126
SOURCces<si>:POWer[:LEVel][:IMMediate][: AMPLIUAE].........cciriiriiiiie e 126
SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATE]........ceruiriuririiiiieiieeee e 117
SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNL?..........cccoiiiiiii ettt 117
SYSTem:COMMunicate:RDEVice:PMETEr<p>:DEFINE..........coiiiiiiiiiieie et 117
SYSTem:PRESE:CHANNEILEXEC].....c. ittt ettt ee st eneeneeennenneeneenaeaneen 111
SY STEMISEQUENCET ...ttt ekt h ettt b e e bt e e b et e a bt e e kbt e bt e e b e e e bt e eab e e beeenbeeabeeanneenne
SYSTEMISPEGKEIIMUTE ...ttt ettt ettt e et e e e bt e e e e bt e e e anbeeesanbeeeannneesanseaeanneaaanes
SYSTem:SPEaker:VOLume...
SY S TEM IS PEAKEIT:STATE]. .. etie ettt ettt e e e e e et e e et e e e eas e e e saseeeeasseeessseeesassaeesnseeeenneeas
TRACE:IQ:AVERAGEICOUNL. ...ttt bttt ettt ettt ne e ne e eneas
TRACEIQIAVERAGE[ISTATE]. ...ttt ettt ettt b et be et e b e bt e s
TRACEIQIBWIDN. ...ttt bbbttt ettt ne s
TRACEIQ:DATAIFORMEL. ...ttt ettt e bbbttt e te e e eaes
TRACEIQ:DATAIMEMOIY ...ttt ettt ettt st e et e e ea e esae e s e e e en e teene e seeneenteeneenneeneenneaneas 220
TRACEIIQIDATAT . ettt ekttt a et h et h et h et eeh et e ettt e e 218
TRACEIQIEGATEIGAP. ...ttt ettt ettt a et h et e bt e s e et e s e bt es e te e e tenaeenne e 142
TRACEIQIEGATEILENGLN. ...ttt et et et e e e e eseenneene e e eneenes 143
TRACEIQIEGATEINOF ...ttt bt ettt et e e e ab e e be e en bt e e s bt e bt e e b e e bt e eneeeneas
TRACe:IQ:EGATe:TYPE.....
TRACe:IQ:EGATe[:STATe]
TRACEIQIEVAL. ...ttt bttt ettt ettt ettt a e
TRACEIIQIRLENGEN. ... bbb a ettt bt eb et be et e st e
I AN O = [ R = PSSP
TRACEIQISRATE. .. ettt ettt et b e e a ookt e bt e b et e e bt e eh et e bt e eab e e be e e ee e e b e enbeeteean
TRACEIIQ:TPISAMPIE? ...ttt et b e bbbt bttt ettt et sb e e e bt e e e nneeneen 149
TRACe:IQ[:STATe]....
TRACESNZICOPY ...ttt ettt ekt e e a e h et e e bt ek e e e bt e eh et e bt e eab e e be e en bt e abe e et e e enbeebeeanaeens
TRACESNS[IDATALMEMOIY ...ttt bbbttt nh et na et e bt e e b e e 224
LR AN 07T g e T 1 PSS 224
TRACESNZ[IDATA]?Z. ettt h et a et b et bttt ettt ettt 222
TRIGGEr[:SEQUENCELDTIME. ..ottt 137
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TRIGger[:SEQUEeNCe]:HOLDOF: TIME].........iitiiiiieiie ittt
TRIGger[:SEQuence]:IFPower:HOLDoff

TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. .....ccuiiiiiiiii ittt 138
TRIGGEr:SEQUENCELLEVEIIFPOWET......cuiiiiiiiit ettt 139
TRIGger[:SEQUENCE]:LEVEIIQPOWET ..ot 139
TRIGger[:SEQuence]:LEVEI[:EXTErNalSPOIT>].....cc..iiiiiiiiiiii ittt 139
TRIGGEM: SEQUENCE]I:SLOPE. ...ttt b ettt e sttt e e st e bt e et e e eneeebeesneeanne 140
TRIGGEr[:SEQUENCEL:SOURCE.......couiiiiiieii ettt sttt 140
TRIGGer[:SEQUENCE]:TIMEIRINTEIVAL......coiuiiiiiiiiiiie et 141
UNITSN> PMETEIKPZIPOWET ...ttt ettt e et e et et e e et e e e et e e e eae e e e eateeessasaeeasneeeenseeenannes 124
UNIT<N>PMETEr<p>:POWEIRATIO. .....ctiiiiiiiitiete ettt ettt sbe et neeas 124
UNITSNZIPOWVE ...ttt ettt e e e e sttt e e e ettt e e et e e e emseeeeenseeeeeneeeeanseeeeanseeeennseeeannseeeanneeeanneeeannnen 130
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Index

Symbols
FOPC e 137
A
Aborting

SWEEP oeeiiiie et 57, 58, 68, 69
Activating

1/Q Analyzer (remote) .......ccccevivieriiiiiesieeee e 107
All FUNctions Off .......ooiiiieiieece e 97
Amplitude

Configuration ........cccceeiiiiiieiie e 43

Scaling

SettiNGS .veiieiiiie e 42,43
Analysis

Bandwidth ......c.coooiiiiie e 54

Bandwidth, definition .............ccooeoiiiiiiii 17

1/Q data (remote) .......ccceveeieiiiiiiieeee e 167

Settings
ApPlIcation Cards ..........cooeeiiiiiiiiiiee e 6
Application NOES ......cceiiiiiiiiiiiic e 6
Applications

1/Q Analyzer (remote) .......cccceviviiriiiiiieiieeiee e 107
Att (hardware Setting) .......ccoceeeviiiiiiiieee e 10
Attenuation

U (o SRR 45

MaNUAL .. 45

Protective (remote) .........coevieiiiiiiiiiiciieceeeeee 113
Audio demodulation

Volume (remote control) ........ccccoeevirieeniinneiniceene 128
Auto adjustment

Triggered measurement ...........cccoceeieeiieenicncieeninnns 152
AULO Al e 60
AULO FTEQUENCY ... 60
Auto level

HYSEEIESIS ..o

Reference level ....

SOMKEY .t
Auto settings

Meastime AU .......coccuiiiiiiie e 60

Meastime Manual .........c.cccceeiiiiiiiieeee e 60
AVETrage COUNT .....oiiiiiiiiciie e 57

POWET SENSOK ...t 39
Average mode

TrACES vveeeieiiie ettt ree et e et e e e e nnneeeannes 65
Averaging

Traces (remote CONtrol) ........cccocviriiiieeiiieiiic e 171
B
Band power measurement

Activating/Deactivating ............cccocoiiiiiiiiiiiies 92

Deactivating ................ ... 93

Power mode .. ...93

SPAN i .. 92
Band power measurement (remote control) .................... 210
Bandwidth

ANAIYSIS oo 54

Extension options . .. 18

1/Q Analyzer .........
Maximum USable .........cccueeviieiiiiiiiee e 17
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Relationship to samplerate ..........ccccceeeviiiiiieeiiis 18

SEtNGS .veeiiieiiii e 53
Basic Measurement Examples

see User Manual .........cccceviiiiiiiiiiiceee e 5
Branch for peak search

/Q ANGAIYZET ..o 82
BrOChUIES ... 6
C
Calibration certificate .........ccoccooviiiiiiiii 6
Capture time

see also Measurement time ...........cccccoeeiiiiiiicennens 166
Capturing

1/Q data, see Data acquisition .............ccccecveeieerncnnn 161
Center = MKI Freq ..o 87
Center frequency

Automatic configuration ...........cccceeiiiiiiiienin 60

Displayed ........cccoooiiiiiiiiii

Setting to marker ...

SOMKEY .

SEEP SIZE .o
Channel setup

Creating (remote) .......cccoooeviiiiiiiiiiiceee e

Deleting (remote) .....ccoooviiiiiiiiiiiie e

Duplicating (remote) .

Querying (remote) ........coooeiiiieeieiee e

Renaming (remote) ........cccvviiiiiiiiiiieieceeeeen

Replacing (remote) ...

Selecting (remote) .......cccevviiiieiiiii e
Closing

Channel setups (remote) ........cccccevviiiiiiiieiniciicee. 109

Windows (remote) .........ccoceeeiieiiiiiieiiecee e 160
Color curve

ShAPE ..o 70
Color mapping

Color curve

Color range

Color scheme ..o 71

SOMtKEY . 68

SPECIrOgramsS .....cc.eevviiriiiiiieeiee et 68, 69
Color scheme

SPECITOGraM ...ttt e 71
Configuring

Data acquisition (remote) .........ccccooviiiieniiinienneee 144

I/Q Analyzer (remote) .......ccoeeeeiiiiiniiiinieeiee s 112

Markers (remote) .........cccciviieiiiiiiiii e 181
Continue single sweep

SOMtKEY . 58
Continuous sweep

SOfKEY i 57, 68
Conventions

SCPI commands .........ccceeeuiriiiiiienie e 103
Copying

Channel setup (remote) ........ccoeeviiiiviiiiiiieieee 108

TrACES ettt 66
D

Data acquisition
Configuring (remote) ....
/Q ANGIYZET ..o

251
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I/Q data (remote) ........cccooiiiiiiiiiiie e 161

SElNGS e 52
Data format

ASCHL s 233

BINArY ..o s 233

Decimal separator

Trace eXPOrt ......ooiiiiieiiie e 31,73,74
Decimation

Data ProCeSSING ....ccooueeiiiiiieeiiiie et 16
Delta markers

DefiNiNg oo
Demodulation

DISPIAY .t 58
Detectors

Remote control ... 171

TrACE et 64
Diagram area

Hardware settings .........ccccoeiiiiiiiiiieieeeee e 10
Diagram footer information ............ccocoiiiiiiiiiiiie. 1"
Display configuration

SOMKEY e 58
Drop-out time

B4 o 1= PSR STRRN 51
Duplicating

Channel setup (remote) ........ccooooiieiiiiieiiiieeeeees 108
Duty cycle

POWET SENSOT ..ot 40
E
Edge gate

TrIQGEMNG et 141
Electronic input attenuation ..........cccccooiiieiiiiiii 45
Equalizer

Data ProCeSSING .......coiuiiiiiiiiieiieiiie e 16
Errors

IFOVLD ..o e 43
Evaluation methods

REeMOLE ..o 154
EXCIUAE LO .o 81

REeMOLE ..o 190
Exporting

Data ..o

1/Q data .

1/Q data (remote) ......ccoovvveeiiiieeceee e 228

Measurement settings .........ccoooeiiiiiiiiiicci e 72

Peak list

Softkey

TraCES .ot
External trigger

Level (remote) .....ccveiiiiiiiiieiece e 139
F
FFT

Fundamentals ........ccooiiiiiiiii e 20

Measurement speed

Window functions .......
Files

Format, I/Q data .........oeoeeeiiiiiie e

1/Q data binary XML ...

1/Q data input ..............

1/Q parameter XML
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Filters
Bandwidth, I/Q data ...........cccooiiiiii 54
Equalizer
YIG (remMOLE) oot 114
Format
Data ..o 233
Data (remote) ....oooovvieiiiiie e 226
/Q datafiles ......ccoooiiiiiiiii 234
Frames
Spectrogram Marker .........occoceeeiieeeiiee e 76
Free Run
LI 4L o = USROS 50
Frequency
Configuration ..o
Configuration (remote) ....
Coupling (POWET SENSON) ....cevieiieiiiieeiiiee e
OffSEL ..
POWEr SENSOT ..o
G
Gating
/Q data ..o 141
SOUICE i 50
Getting started .........ccccoiiiiiiiie e 5
Group delay
SMOOLNING ..t 65
H
Hardware settings
DisSplayed ........eeiiiiiie e 10
History
SPECIrOGramMS ....coiiiiiiiiiie et 68
History Depth
SOMKEY e 68
Hold
Trace Setting ....ccooveieiiiieeee e 64
Hysteresis
Lower (Auto level)
Trigger ..coocvevvveeeeinen.
Upper (Auto level)
I
1/Q Analyzer
Data acquisition .........cccccveeiiiiieeee e 16
Evaluation ..o 12
1/Q Vector evaluation ... .13
Magnitude evaluation ... .12
Maximum bandwidth ...........ccocooiiiiie 17
MOAES ..o 108
Programming example ....... ..230, 231
Real/Imag (I/Q) evaluation .............cccceveiieiiiieiennne 14
RESUIES ... 12
SaAMPIE rate ..ovveeeeiieeeee e 17
Spectrum evaluation ..........ccccceeeeiieiiiee e 12
1/Q data
ANalog, ProCESSING ....cccvveieiiiieiieaiee e 16
Export file binary data description ... ...241
Export file parameter description ............ccceeveeeenns 237
EXpPOrting .....ccoovvviienieiieiiee 27,32
Exporting (remote) .... ... 228
Exporting/Importing ...... ...100
File format description . .. 234
Importing .......ccoceeveens .27, 30
Importing (remote) .........cccoeveiieiiiiieicee e 228
252
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IMpPOrting/EXPOrting ........coooeeieiiieiiiiiee e 25
Input file

Input files

Maximum bandwidth ............cccooiiiii 17

SamPpIe rate ......oooiiiiiii 17

Trigger point in sample (TPIS) .....cccooiiiiiiiiiieees 149
1/Q gating

Edge triggered ... 141

Level triggered ..o 141
I/Q measurements

Methods .......cooiiii 161
1/Q Power

B4 Lo 1= PSR STRRN 50

Trigger level (remote) ......cccoeiiiiiiiiiieiiieeee e 139
1/Q Vector

Evaluation method ...........cccoooiiiiii 13

I/Q ANAIYZET ... 13

Markers .

Y-aXiS SCAING ..eeeiuiiieiiiiieiieie e 47
IF Power

B4 Lo 1= PSR RRRN 50

Trigger level (remote) ......cccoeiiieiiiiiieiiieeee e 139
Impedance

SetliNg e 34, 45
Importing

Q data ....cooovveiiiieceeee 25, 27, 30, 100, 237

1/Q data (remote) ..

SOMKEY e 30
Input

/Q datafiles ..o 35

Overload (remote) .......cooieiiiiiiiiiiie e 113

R e 33

Signal, parameters ..........ccccoiiiiiiiiieeie e 32
Input sample rate (ISR)

Definition ... 17
Input sources

1/Q data file .....cooceeriiiiiiecee 35

/Q datafiles ..o, 25, 35
Installation
Instrument security procedures ...........cccoiiiieiiiiiiiieeeen. 6
ig-tar

Example file ..o 239

Mandatory data elements ..........cccccoeiiiiiiiiiiine 237
IQBlock

/Q datafiles ... 234
IQPair

/Q datafiles ..o 234
K
Keys

LINES (Not used) .....cccvveiiiiiiieiiiiiie e 27

MEKR e

MKR => o

Peak Search ..

RUN CONT .ot 57, 68

RUN SINGLE .....coooiiiiiiiceee e 58, 69
L
Level

Triggered gate ........ooociiiiiiiieiie e 141
Limit lines

OBW L. 81, 85, 89

Peak search ... 81, 85, 89
Linking

MArKErS ..o 76
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Lower Level HySteresis ........cccoieiiiiieiiiiee e 61
M

Magnitude
Evaluation method .........c.ccooiiiiiiiiie 12
1/Q ANGIYZET ... 12
Marker
Search area (Softkey) ......cccevviiiiiiiiiiiieeeee 84, 89
Search type (softkey) ......ccoeiiiiiiiiiieeen 84, 88
Marker functions
Deactivating .........ccooveeiiiiiiiee e 97
Marker peak list
see Peak list .....cocoiiei e 96
Marker search area
Remote control ..o 190
Marker table
Evaluation method ...........ccoooiiiiiiiiie 14
Marker to Trace .........cccccviiiiiiiiiicicc e 77
Markers
ASSIGNEd traCe .......covuiiiiiieiiiiee e
Band power (remote control) .
Basic Settings ........ccoiiiiiiiii
Configuration ..........cccceeviiiiieiic e
Configuration (remote control) ..
Deactivating .........cccceiiiieiiiiee e
Delta markers .........cccccocooiiiiiiiiiic s
Fixed reference (remote control) ..
I/Q VECEOT .. 74,181
LINKING e
Minimum
Minimum (remote control) ..........cccceeiviiiiininene
Next minimum ...
Next minimum (remote control)
NEXt PEAK .o
Next peak (remote control) ..........ccccooeeriiiiinenns
Peak
Peak (remote control) .........c.cccoveiiiiiiiiiiiiinenns
Peak list (remote control) ........cccccoveviiiiiieiiecnieen,
Position
POSItIONING ...oviiiieieiee e
Positioning (remote control) ............ccocvivieiieiiiennnn.
Retrieving results (remote) ....
Search (remote control) ........ccccoeveiiiiiiiiiiieieecne
Setting center freqQUENCY ........cccocveiiiiiieiiie e
Setting reference level
Spectrograms (remote control)
STALE e

Step size
Step size (remote control) .........cccceevieiiiiniiiiiciees
Table ...
Table (evaluation method) ..
Table (remote control) .........ccceeivieiiiiiieecc e
TYPE s
X-ValUE ..o
Maximizing
Windows (remote) .........ccocveivieieeiieeiieiieeien
Meas Time (hardware setting) ........cccccoevviriienieiiieicee,
Measurement time
AU SEHINGS .eeiiiiiiiiiiiee 60
Displayed
Q data ..o
POWET SENSOT ..o 39
Remote
MINIMUM
Marker positioning .........ccooviiuieiieiieree e 86
NEXE s 86
253
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MKR

Y e 74
MKR ->

KBY e 79, 85
Modulation

Inverted (I/Q, remote) .......cccvviiiiiiiiiiiiieee 147

Inverted (I/Q) ....oooiiiiiiie 54
Multiple

Channel SEtUPS ......cooueiiiiiiiiee e 9
N
Next Minimum ... 86

Marker positioning .........ccocveiieiieiiiecee e 86
Next Mode X

SOFtKEY .t 83, 88
Next Mode Y

SOFtKEY .t 84, 88
Next Peak

Marker positioning ..........ccocveiieiieiiiercee e 86
Noise

SOUICE ittt 42
Number of Readings

POWET SENSOT ...t 39
0]
OBW

LIMItS oo 81, 85, 89
Offset

DisSplayed ......c.eiiiiiie e 10

Frequency ............ .48

Reference level .... .44
Options

Bandwidth extension ..o 18

Preamplifier
Output

Configuration (remote) .......cooooeieiiiiiiiiiiiee e 126

Noise source .................. .42

Parameters .................... .. 32

Sample rate, definition ..........cccoooiiiiiiiii 17
Overload

RF input (remote) .......oocieiiiiiiii e 113
Overview

Configuration ..........cooiiiiiiiiie e 27
P
Parameters

INPUL SIGNAI ... 32

[ 10 o T | SRR 32

Peak excursion ....
Peak list ...............

Configuring .... ... 93
DiSPlaying ..cccveeoieiiiiiiieiieee e 93
Evaluation method .. 15
Exporting ........c.ce.. .97
Marker numbers ..........cccceeee. ...96
Maximum number of peaks .........ccccceeevieeeviiieciineens 96

Peak excursion ..................... . 81, 85, 89, 96

Remote control . ... 214

SOt MOUE ..t 96

StAL ceeiieie s 96
Peak search

Area (SPectrograms) ........cccoceeieereeenireniieeneeaieens 84, 89

Automatic .........cceeeee.

Deactivating limits
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G 86

MOAE . 80, 83, 88
Mode (spectrograms) 82, 84, 87, 88
Retrieving results (remote) .........ccocooieiiiiiiiieeenienn. 227
Threshold ..o
Type (spectrograms) .
Z0o0om lIMItS ...ooeiiiiiii
Peaks
Marker positioning ........ccooceieiiiiiiiie e 86
NEXE e 86
SOMKEY . 86
Performance
FFT parameters ........cocoooiiiieiiiieee e 23
Performing
I/Q Analyzer measurement .............ccoccoeviiiiiinieninens 98
Ports

Power mode
Band power measurement ............ccoooiiiiieeniiee e 93
Power sensors
Activating/Deactivating ..........ccccoooeieiiiiiiiiee e 37
APPHCAtIONS ..o
AVErage COUNE ......eiiiiiiieiiiie et
Configuration (softkey)
Continuous Value Update ..........ccccooieiiiiiiiiiiiiee. 37
Duty cycle
Frequency
Frequency Coupling ......ccccoviiiiiiiiiiiiie e
Measurement time ..........ccoiiiiiiiiiiiii e
Number of readings ..
R&S Power VIEWET ..........cccoiiiiiiiiiiicieeeee e
Reference level ...
Reference level offset
RESUIS ..o
SeIECHNG ...
Setting up .
SetliNgS ..oveeieeeie e
Unit/Scale ..o
Using
A=Y (o] |3 T RO PSUUUPROPRRRN
Preamplifier
SeHING e 46
SOMKEY e 46
Presetting
Channels ... 29
Pretrigger ..o 52
Programming examples
/Q ANAlyZer ........cccociiiiiiiiiiiiicc e 230, 231
Protection
RF input (remote) ......oooceeeiiiiieiieee e 113

Q

Quick Config
TIACES .vveeeeiiee ettt et e et e et e e e e e e 65

R

R&S Power Viewer PIUS .........coocoiiiiiiiiieeeeeeee e 36
Range .....cccocociviiiiiinn.
RBW (hardware setting)
Real/lmag (1/Q)
Evaluation method
/Q ANAIYZET ...
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Rec Length (hardware setting) .........ccocooeiiiiiiiiiiiiee 10
Record length
Definition ...oc.eeiiiie e 17
1/Q data oo 54
Relationship to sample rate .........ccccoooiiiiiiiiiene. 18
Ref Level (hardware setting) ...
Ref LVI = MKF LVI oo
Reference level ...
Auto level .... .45, 60
OffSBE 1 44
Offset (POWEr SENSON) ....ccueiiiiiiiiiiie e 39
Position
POWET SENSOT ..ot 39
Setting to marker ..o 87
Unit ... 43,
VAU .o 43
Reference marker ..o 76
Release NOES .......oooiiiiiiiiee e 6
Remote commands
BasiCs 0N SYNtAX ....cocvviiiiiiieiiieeeee e

Boolean values ....
Capitalization ...........ccciiiiiiie e
Character data ..........cccceeeeeiiiiiiiiee e
Data blocks
NUMETIC VaIUES ...

Optional keywords

Parameters

SHNGS e

SUFFIXES .
Remote control

MOAES ... 108
Repetition interval ... 51
Resampler

Data ProCeSSING ....ccocueiiiiiiieeiiiie ettt 16
Resetting

RF input protection .........ccccoeiiiiiiiiieeeen 113
Restoring

Channel settings .........cccceiiiiiiiiie e 29
Result displays

H/Q VECIOT ... 13

Magnitude .........oooiiiiii e 12

Marker table ... .14

Peak list ... 15

Real/lmag (I/Q) ....cccoviiiiiiii e 14

SPECIIUM .o 12
Results

ANAIYZING .eeiiiiiii e

Data format (remote) ..

EXPOItiNG ...eeeeeiieieeee e

1/Q Analyzer (remote) .......ccceiviiiiiiiieiiieieieeee

Retrieving (remote) .......ccooiiieiiiiiiiieeeee e
RF attenuation

AULO . 45

Manual ... 45
RF input

Overload protection (remote) .........cccceeviieeiiiiieninenn. 113

ReMOte ..o 113
RUN CONT

KBY e 57, 68
RUN SINGLE

KBY e 58, 69
S
Safety inStructions ..........ccccovvveiiiiii 6
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Sample rate

Definition

Displayed

/Q ANAIYZET ... 17

HQ data ...

Maximum

Relationship to bandwidth .............ccooooiii. 18

Remote ... 149
Scaling

Configuration ..o 46

Y-XIS it 47

Y-axis (remote Control) .........ccccoviiiiiiiiiiiiiieeiieee 134
Search limits

Deactivating .........ccceeeiiieiiiieee e 82, 85, 90
Search Limits

Activating ...ooooiiiei e 81, 85, 89
Search Mode

Spectrogram mMarkers ........cccoccceeeivieeiiiieesiiee s 82, 87
Search settings

/Q ANAIYZET ... 82
Searching

Configuration ..o 80

Configuration (Softkey) .......ccocoeiiiiiiiiiiieeeee, 82, 87
Security ProCedUIES ........ccceiiiiiiieiiiie e 6
Select Frame

SOMKEY e 68
Select Marker ... 77
SEQUENCET ..ciiiiiiiiie ettt e e enaea e 9

Activating (remote) .......coooiiiiiiiiiie e 164

Remote ... 163
Sequences

Aborting (remote) .......coceiiiiiieiiieeee s 164

Mode (remote) ... .
Service Manual .........ccooeiiiiiiiiii
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