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R&S® FSV-K7/K7S Preface

Documentation Overview

1 Preface

1.1 Documentation Overview

The user documentation for the R&S FSV is divided as follows:

e Quick Start Guide

e Operating Manuals for base unit and options
e Service Manual

e Online Help

e Release Notes

Quick Start Guide

This manual is delivered with the instrument in printed form and in PDF format on the
CD. It provides the information needed to set up and start working with the instrument.
Basic operations and basic measurements are described. Also a brief introduction to
remote control is given. The manual includes general information (e.g. Safety Instruc-
tions) and the following chapters:

Chapter 1 Introduction, General information

Chapter 2 Front and Rear Panel

Chapter 3 Preparing for Use

Chapter 4 Firmware Update and Installation of Firmware Options
Chapter 5 Basic Operations

Chapter 6 Basic Measurement Examples

Chapter 7 Brief Introduction to Remote Control

Appendix 1 Printer Interface

Appendix 2 LAN Interface

Operating Manuals

The Operating Manuals are a supplement to the Quick Start Guide. Operating Manuals
are provided for the base unit and each additional (software) option.

The Operating Manual for the base unit provides basic information on operating the
R&S FSV in general, and the "Spectrum" mode in particular. Furthermore, the software
options that enhance the basic functionality for various measurement modes are descri-
bed here. The set of measurement examples in the Quick Start Guide is expanded by
more advanced measurement examples. In addition to the brief introduction to remote
control in the Quick Start Guide, a description of the basic analyzer commands and pro-
gramming examples is given. Information on maintenance, instrument interfaces and
error messages is also provided.
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|
Documentation Overview

In the individual option manuals, the specific instrument functions of the option are
described in detail. For additional information on default settings and parameters, refer
to the data sheets. Basic information on operating the R&S FSV is not included in the
option manuals.

The following Operating Manuals are available for the R&S FSV:
e R&S FSV base unit; in addition:
— R&S FSV-K9 Power Sensor Support
— R&S FSV-K14 Spectrogram Measurement
e R&S FSV-K7 Analog Demodulation and R&S FSV-K7S FM Stereo Measurements
o R&S FSV-K10 GSM/EDGE Measurement
o R&S FSV-K30 Noise Figure Measurement
® R&S FSV-K40 Phase Noise Measurement

® R&S FSV-K70 Vector Signal Analysis Operating Manual
R&S FSV-K70 Vector Signal Analysis Getting Started (First measurements)

e R&S FSV-K72 3GPP FDD BTS Analysis

® R&S FSV-K73 3GPP FDD UE Analysis

® R&S FSV-K76/77 3GPP TD-SCDMA BTS/UE Measurement

o R&S FSV-K82/83 CDMA2000 BTS/MS Analysis

® R&S FSV-K84/85 1xEV-DO BTS/MS Analysis

e R&S FSV-K91 WLAN IEEE 802.11a/b/g/j/n

e R&S FSV-K93 WIMAX IEEE 802.16 OFDM/OFDMA Analysis

e R&S FSV-K100/K104 EUTRA / LTE Downlink Measurement Application
e R&S FSV-K101/K105 EUTRA / LTE Uplink Measurement Application

These manuals are available in PDF format on the CD delivered with the instrument. The
printed manual can be ordered from Rohde & Schwarz GmbH & Co. KG.

Service Manual

This manual is available in PDF format on the CD delivered with the instrument. It
describes how to check compliance with rated specifications, instrument function, repair,
troubleshooting and fault elimination. It contains all information required for repairing the
R&S FSV by replacing modules. The manual includes the following chapters:

Chapter 1 Performance Test
Chapter 2 Adjustment
Chapter 3 Repair
Chapter 4 Software Update / Installing Options
Chapter 5 Documents
Online Help

The online help contains context-specific help on operating the R&S FSV and all available
options. It describes both manual and remote operation. The online help is installed on

W —
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1.2

1.21

Conventions Used in the Documentation
the R&S FSV by default, and is also available as an executable .chm file on the CD
delivered with the instrument.

Release Notes

The release notes describe the installation of the firmware, new and modified functions,
eliminated problems, and last minute changes to the documentation. The corresponding
firmware version is indicated on the title page of the release notes. The current release
notes are provided in the Internet.

Conventions Used in the Documentation

Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface elements" All names of graphical user interface elements on the
screen, such as dialog boxes, menus, options, but-
tons, and softkeys are enclosed by quotation marks.

KEYS Key names are written in capital letters.

File names, commands, program code File names, commands, coding samples and screen
output are distinguished 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 quotation marks.

1.2.2 Conventions for Procedure Descriptions

When describing how to operate the instrument, several alternative methods may be
available to perform the same task. In this case, the procedure using the touch screen is
described. Any elements that can be activated by touching can also be clicked using an
additionally connected mouse. The alternative procedure using the keys on the instru-
ment or the on-screen keyboard is only described if it deviates from the standard oper-
ating procedures.

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 keyboard.

W —
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How to Use the Help System

1.3 How to Use the Help System

Calling context-sensitive and general help

» To display the general help dialog box, press the HELP key on the front panel.

The help dialog box "View" tab is displayed. A topic containing information about the
current menu or the currently opened dialog box and its function is displayed.

N\ For standard Windows dialog boxes (e.g. File Properties, Print dialog etc.), no context-
/ sensitive help is available.

» If the help is already displayed, press the softkey for which you want to display help.

A topic containing information about the softkey and its function is displayed.

N\ [f a softkey opens a submenu and you press the softkey a second time, the submenu of
/ the softkey is displayed.

Contents of the help dialog box
The help dialog box contains four tabs:

e "Contents" - contains a table of help contents

e "View" - contains a specific help topic

e "Index" - contains index entries to search for help topics
e "Zoom" - contains zoom functions for the help display

To change between these tabs, press the tab on the touchscreen.

Navigating in the table of contents

e To move through the displayed contents entries, use the UP ARROW and DOWN
ARROW keys. Entries that contain further entries are marked with a plus sign.

e Todisplay a help topic, press the ENTER key. The "View" tab with the corresponding
help topic is displayed.

e To change to the next tab, press the tab on the touchscreen.

Navigating in the help topics

e To scroll through a page, use the rotary knob or the UP ARROW and DOWN
ARROW keys.

e To jump to the linked topic, press the link text on the touchscreen.
Searching for a topic

1. Change to the "Index" tab.
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e
How to Use the Help System

2. Enter the first characters of the topic you are interested in. The entries starting with
these characters are displayed.

3. Change the focus by pressing the ENTER key.

4. Select the suitable keyword by using the UP ARROW or DOWN ARROW keys or the
rotary knob.

5. Press the ENTER key to display the help topic.
The "View" tab with the corresponding help topic is displayed.

Changing the zoom

1. Change to the "Zoom" tab.

2. Set the zoom using the rotary knob. Four settings are available: 1-4. The smallest
size is selected by number 1, the largest size is selected by number 4.

Closing the help window

» Press the ESC key or a function key on the front panel.

Operating Manual 1173.0666.02 — 06 9
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Instrument Functions Analog Demodulation (R&S FSV-K7)

2 Analog Demodulation Option R&S FSV-K7

Overview of firmware option R&S FSV-K7

This section contains all information required for operation of an R&S FSV equipped with
Application Firmware R&S FSV-K?7. It covers operation via menus and the remote control
commands for analog demodulation measurements.

This part of the documentation consists of the following chapters:

e chapter 2.1, "Instrument Functions Analog Demodulation (R&S FSV-
K7)", on page 10 describes the overall instrument functions and provides further
information

e chapter 2.2.1, "Softkeys of the Analog Demodulation Menu (R&S FSV-
K7)", on page 24 shows all softkeys available in the "Analog Demod" menu. This
chapter also presents the remote control commands associated with each softkey
function.

e The following chapters describe the softkeys of the other keys for the Analog Demod-
ulation option.

e chapter 2.3, "Remote Commands of the Analog Demodulation (R&S FSV-
K7)", on page 79 describes all remote control commands defined for the analog
demodulation measurement.

This part of the documentation includes only functions of the Application Firmware
R&S FSV-K7. For all other descriptions, please refer to the description of the base unit.

2.1 Instrument Functions Analog Demodulation
(R&S FSV-K7)

The digital signal processing in the R&S FSV, used in the analyzer mode for digital IF
filters, is also ideally suited for demodulating AM, FM, or PM signals. The firmware option
R&S FSV-K7 provides the necessary measurement functions.

The R&S FSV is equipped with a demodulator that is capable of performing AM, FM, and
PM demodulation at a time. Additionally maximum, minimum and average or current
values can be obtained parallel over a selected number of measurements.

By sampling (digitization) already at the IF and digital down-conversion to the baseband
(I/Q), the demodulator achieves maximum accuracy and temperature stability. There is
no evidence of typical errors of an analog down-conversion and demodulation like AM to
FM conversion and vice versa, deviation error, frequency response or frequency drift at
DC coupling.

To open the Analog Demodulation menu

e |[f the "Analog Demodulation" mode is not the active measurement mode, press the
MODE key and select the "Analog Demodulation" softkey.

e |[f the "Analog Demodulation” mode is already active, press the HOME or MEASkey.
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Instrument Functions Analog Demodulation (R&S FSV-K7)

The "Analog Demod" menu is displayed (see chapter 2.2, "Softkeys of the Analog
Demodulation option (K7)", on page 23).

Further information

2.1.1  Circuit Description — BIOCK Diagrams..........cccccuuiiiiiiiieiiieeie e a e e e e e 11
2.1.2 Demodulation BandWidth............cccoeiiiiiiiii e 13
2.1.3  CONFfIGUIING TrACES......cciii i e ittt e e e e e e e e e e e e e e e e s e e s e anbaareereaaeaaaaeaas 13
214  Trace MO OVEIVIEW. .......uiiiiiiii ittt e e enes 15
D2t T S o I 4 o o = PSR 16
2.1.6 Stability of Measurement RESUILS...........uuuiiiiiiiiii e 17
2.1.7  DeteCtOr OVEIVIEW.....cuiiiiiiiii ettt e s e 17
2.1.8 Sample Rate, Measurement Time and Trigger Offset...........ccovvvvviiiiiiiiiiiiiiiciiiiieeeeen, 18
2.1.9 Measurement ReSUIt DiSPlay.......ccccuiiiiiiiiiiiii e 20
2.1.10 ASCII File EXPOrt FOrMaAL.......uvviiiiiiiiiiiiiieeee e e e e e e e e e e e e 23

211 Circuit Description — Block Diagrams

The software demodulator runs on the main processor of the analyzer. The demodulation
process is shown in figure 2-1 the figure below. All calculations are performed simulta-
neously with the same 1/Q data set. Magnitude (= amplitude) and phase of the complex
I/Q pairs are determined. The frequency result is obtained from the differential phase.

For details on the analyzer signal processing refer to the TRACe : TQ subsystem in the
base unit.
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Instrument Functions Analog Demodulation (R&S FSV-K7)

Software demodulator
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Fig. 2-1: Block diagram of software demodulator
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Instrument Functions Analog Demodulation (R&S FSV-K7)

The AM DC, FM DC and PM DC raw data of the demodulators is fed into the Trace
Arithmetic block that combines consecutive data sets. Possible trace modes are:

Clear Write, Max Hold, Min Hold and Average (for details refer to chapter 2.1.4, "Trace
Mode Overview", on page 15. The output data of the Trace Arithmetic block can
be read via remote control.

The collected measured values are evaluated by the selected detector (for details refer
to chapter 2.1.7, "Detector Overview", on page 17. The result is displayed on the screen
and can be read out via remote control.

In addition, important parameters are calculated:

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

e average power = carrier power (RF power)

e average frequency = carrier frequency offset (FM)

e The modulation depth or the frequency or phase deviation is displayed.

e AC coupling is possible with FM and PM display. The deviations are determined from
the trace data. +Peak, —Peak, 2 Peak-Peak and RMS are displayed.

2.1.2 Demodulation Bandwidth
The demodulation bandwidth is not the 3 dB bandwidth but the useful bandwidth which
is distortion-free with regard to phase and amplitude.
Therefore the following formulas apply:

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

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

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

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

2.1.3 Configuring Traces

1. To open the trace wizard, press the TRACE key and then the "Trace Wizard" softkey
(see "Trace Wizard" on page 59).
Tip: Context-sensitive menus for traces. Traces have context-sensitive menus. If you

right-click on a trace in the display or a trace setting in the information channel bar
(or touch it for about 1 second), a menu is displayed which corresponds to the softkey
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functions available for traces. This is useful, for example, when the softkey display is

hidden.
If a menu entry contains an arrow to the right of it, a submenu is available for that
entry.
To close the menu, press the ESC key or click in the display outside of the menu.
-~ Trace Wizard x|
Selected Trace Eeiector Trace
Trace Mode uto Detector
Select
Trace 1 GClear ¥¥rite - p " Auto Peak =
Trace 2 || Blank = IU Auto Peak S
Trace 3 || Blank = IU Auto Peak S
Trace 4 || Blank S IU Auto Peak =
Trace 5 || Blank = IU Auto Peak e
Trace 6 || Blank = IU Auto Peak S
Preset Select Select
All Traces ||Max | Avg | Min| |Max | Clrwrite | Min

2. For each trace you can define the following settings:

Display Mode e  (Clear Write
e Max Hold
e  Min Hold
® Average
® \View
e Blank
For details see chapter 2.1.4, "Trace Mode Overview", on page 15
Detector Auto Select Activates automatic detector selection (see Auto Select softkey). If acti-
vated, the "Trace Detector" setting is ignored.
Trace Detector Defines a specific trace detector. If one of the following settings is

defined, the "Detector Auto Select" option is deactivated.
e  "Auto Select" on page 57

"Auto Peak" on page 57

"Positive Peak" on page 57

"Negative Peak" on page 58

"Sample" on page 58

"RMS" on page 58

"Average" on page 58

"Quasipeak" on page 58

3. To configure several traces to predefined display modes in one step, press the button
for the required function:

W —
Operating Manual 1173.0666.02 — 06 14



R&S® FSV-K7/K7S Analog Demodulation Option R&S FSV-K7
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Preset All Traces Trace 1: Clear Write

Trace 2-6: Blank

Select Max | Avg | Min Trace 1: Max Hold
Trace 2: Average
Trace 3: Min Hold
Trace 4-6: Blank

Select Max | CIrWrite | Min Trace 1: Max Hold
Trace 2: Clear Write
Trace 3: Min Hold
Trace 4-6: Blank

For details see chapter 2.1.4, "Trace Mode Overview", on page 15.

2.1.4 Trace Mode Overview

The traces can be activated individually for a measurement or frozen after completion of
a measurement. Traces that are not activated are hidden. Each time the trace mode is
changed, the selected trace memory is cleared.

The R&S FSV offers 6 different trace modes:

Clear Write
Overwrite mode: the trace is overwritten by each sweep. This is the default setting.

All available detectors can be selected.
SCPI command:

DISP:TRAC:MODE WRIT, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 109

Max Hold

The maximum value is determined over several sweeps and displayed. The R&S FSV
saves the sweep result in the trace memory only if the new value is greater than the
previous one.

The detector is automatically set to "Positive Peak".

This mode is especially useful with modulated or pulsed signals. The signal spectrum is
filled up upon each sweep until all signal components are detected in a kind of envelope.

This mode is not available for statistics measurements.
SCPI command:

DISP:TRAC:MODE MAXH, see DISPlay [ :WINDow<n>]:TRACe<t>:MODE
on page 109

Min Hold

The minimum value is determined from several measurements and displayed. The
R&S FSV saves for each sweep the smallest of the previously stored/currently measured
values in the trace memory.

The detector is automatically set to "Negative Peak".
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This mode is useful e.g. for making an unmodulated carrier in a composite signal visible.
Noise, interference signals or modulated signals are suppressed whereas a CW signal
is recognized by its constant level.

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE MINH, see DISPlay [ :WINDow<n>] :TRACe<t>:MODE
on page 109

Average
The average is formed over several sweeps. The Sweep Count determines the number
of averaging procedures.

All available detectors can be selected. If the detector is automatically selected, the sam-
ple detector is used (see chapter 2.1.7, "Detector Overview", on page 17).

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE AVER, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 109

View

The current contents of the trace memory are frozen and displayed.

Note: If a trace is frozen, the instrument settings, apart from level range and reference
level (see below), can be changed without impact on the displayed trace. The fact that
the displayed trace no longer matches the current instrument setting is indicated by the
* jcon on the tab label.

If the level range or reference level is changed, the R&S FSV automatically adapts the
measured data to the changed display range. This allows an amplitude zoom to be made
after the measurement in order to show details of the trace.

SCPI command:

DISP:TRAC:MODE VIEW, see DISPlay[:WINDow<n>]:TRACe<t>:MODE

on page 109

Blank
Hides the selected trace.

SCPI command:
DISP:TRAC OFF, see DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 110

2.1.5 AF Trigger
The analog demodulation option allows triggering to the demodulated signal. The display
is stable if a minimum of five modulation periods are within the recording time.

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

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

This is achieved by a digital filter which sufficiently suppresses the modulation, provided,
however, that the measurement time is =2 3 x 1 / modulation frequency, i.e. that at least
three periods of the AF signal are recorded.

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

2.1.7 Detector Overview

The measurement detector for the individual display modes can be selected directly by
the user or set automatically by the R&S FSV. The detector activated for the specific trace
is indicated in the corresponding trace display field by an abbreviation.

The detectors of the R&S FSV are implemented as pure digital devices. They collect
signal power data within each measured point during a sweep. The default number of
sweep points is 691. The following detectors are available:

Table 2-1: Detector types

Detector Indicator Function

Auto Peak Ap Determines the maximum and the minimum value
within a measurement point (not available for SEM)

Positive Peak Pk Determines the maximum value within a measure-
ment point

Negative Peak (min peak) Mi Determines the minimum value within a measurement
point

RMS Rm Determines the root mean square power within a

measurement point

Average Av Determines the linear average power within a mea-
surement point

Sample Sa Selects the last value within a measurement point

Quasi Peak QP Determines the quasipeak power within a measure-
ment point for EMI measurements (not available for
SEM)

The result obtained from the selected detector within a measurement point is displayed
as the power value at this measurement point.

All detectors work in parallel in the background, which means that the measurement
speed is independent of the detector combination used for different traces.
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Number of measured values

During a frequency sweep, the R&S FSV increments the first local oscillator in steps that
are smaller than approximately 1/10 of the bandwidth. This ensures that the oscillator
step speed is conform to the hardware settling times and does not affect the precision of
the measured power.

The number of measured values taken during a sweep is independent of the number of
oscillator steps. It is always selected as a multiple or a fraction of 691 (= default number
of trace points displayed on the screen). Choosing less then 691 measured values (e.g.
125 or 251) will lead to an interpolated measurement curve, choosing more than 691
points (e.g. 1001, 2001 ...) will result in several measured values being overlaid at the
same frequency position.

@ RMS detector and VBW

If the RMS detector is selected, the video bandwidth in the hardware is bypassed. Thus,
duplicate trace averaging with small VBWs and RMS detector no longer occurs. However,
the VBW is still considered when calculating the sweep time. This leads to a longer sweep
time for small VBW values. Thus, you can reduce the VBW value to achieve more stable
trace curves even when using an RMS detector. Normally, if the RMS detector is used
the sweep time should be increased to get more stable trace curves.

2.1.8 Sample Rate, Measurement Time and Trigger Offset

Depending on the sample rate, the maximum demodulation bandwidths listed in the table
can be obtained during the measurement. The permissible value range of the measure-
ment time and trigger offset depends on the selected demodulation bandwidth and
demodulation filter. If the AF filter or the AF trigger are not active, the measurement time
increases by 20 %.

Option K7S
The K7S option always uses the demodulation bandwidth 400 kHz.

Table 2-2: Sample Rate, Measurement Time and Trigger Offset using a flat demodulation filter

Demod. band- | Sample rate Measurement time Trigger offset
width

Min. Max. Min. Max.
40 MHz* 64 MHz 15.625 ns 25 ms -25ms 3.2768 s
28 MHz 64 MHz 15.625 ns 25 ms -25ms 3.2768 s
18 MHz 32 MHz 31.25ns 50 ms -50 ms 6.5536 s
10 MHz 32 MHz 31.25ns 50 ms -50 ms 6.5536 s
8 MHz 16 MHz 62.5ns 100 ms -100 ms 13.1072 s
5 MHz 8 MHz 125ns 200 ms -200 ms 26.2144 s
3 MHz 4 MHz 250 ns 400 ms -400 ms 52.4288 s
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Instrument Functions Analog Demodulation (R&S FSV-K7)

Demod. band- | Sample rate Measurement time Trigger offset
width
Min. Max. Min. Max.

1.6 MHz 2 MHz 500 ns 800 ms -800 ms 104.8576 s
800 kHz 1 MHz 1us 16s -16s 209.7152 s
400 kHz 500 kHz 2 s 32s -3.2s 419.4304 s
200 kHz 250 kHz 4 pus 64s -64s 838.8608 s
100 kHz 125 kHz 8 us 12.8s -128s 1677.7216 s
50 kHz 62.5 kHz 16 us 256s -256s 3355.4432 s
25 kHz 31.25 kHz 32 s 51.2s -512s 6710.8864 s
12.5 kHz 15.625 kHz 64 ps 102.4 s -102.4 s 13421.7728 s
6.4 kHz 7.8125 kHz 128 ps 204.8 s -204.8 s 26843.5456 s
3.2 kHz 3.90625 kHz 256 ps 409.6 s -409.6 s 53687.0912 s
1.6 kHz 1.953125kHz | 512 us 819.2s -819.2s 107374.1824 s
800 Hz 976.5625 Hz 1.024 ms 1638.4 s -1638.4 s 214748.3648 s
400 Hz 488.28125Hz | 2.048 ms 3276.8 s -3276.8 s 429496.7296 s
200 Hz 244.140625 Hz | 4.096 ms 6553.6 s -6553.6 s 858993.4592 s
100 Hz 122.0703125 8.192 ms 13107.2 s -13107.2 s 1717986.918 s

Hz
* only available with option B70

Table 2-3: Sample Rate, Measurement Time and Trigger Offset using a Gaussian demodulation filter

Demod. band- | Sample rate Measurement time Trigger offset
width
Min. Max. Min. Max.

28 MHz* 112 MHz 8.929 ns 14.28 ms -14.28 1.872457134 s
18 MHz* 72 MHz 13.88 ns 22.22 ms -22.22 ms 2.912711097 s
10 MHz 40 MHz 25 ns 40 ms -40 ms 5,242879975 s
8 MHz 32 MHz 31.25ns 50 ms -50 ms 6.553599969 s
5 MHz 12 MHz 83.33 ns 133.3 ms -80 ms 10,48575995 s
3 MHz 10.666 MHz 93.75 ns 150 ms -133.3 ms 17,47626667 s
1.6 MHz 6.4 MHz 156.25 ns 250 ms -250 ms 32.76799984 s
800 kHz 3.2 MHz 312.5ns 5ms -5 ms 65.53599969 s
400 kHz 1.6 MHz 625 ns 1s -1s 131.0719994 s
200 kHz 800 kHz 1.25us 2s 2s 262.1439988 s
100 kHz 400 kHz 25us 4s -4s 524.2879975 s

* gaussian filter curve is limited by 1Q bandwidth
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Instrument Functions Analog Demodulation (R&S FSV-K7)

Demod. band- | Sample rate Measurement time Trigger offset
width

Min. Max. Min. Max.
50 kHz 200 kHz 5us 8s -8s 1048.575995 s
25 kHz 100 kHz 10 us 16s -16's 2097.15199 s
12.5 kHz 50 kHz 20 us 32s -32s 4194.30398 s
6.4 kHz 25.6 kHz 39.0625 us 625s -62.5s 8191.999961 s
3.2 kHz 12.8 kHz 78.125 us 125s -125s 16383.99992 s
1.6 kHz 6.4 kHz 156.25 us 250s -250's 32767.99984 s
800 Hz 3.2kHz 312.5us 500 s -500 s 65535.99969 s
400 Hz 1.6 kHz 625 us 1000 s -1000 s 131071.9994 s
200 Hz 800 Hz 1.25ms 2000 s -2000 s 262143.9988 s
100 Hz 400 Hz 25ms 4000 s -4000 s 524287.9975 s
* gaussian filter curve is limited by 1Q bandwidth

Large numbers of samples

Principally, the R&S FSV can handle up to 1.6 million samples. However, when 480 001
samples are exceeded, all traces that are not currently being displayed on a screen are
deactivated to improve performance. The traces can only be activated again when the
samples are reduced.

Measurement Result Display

In Analog Demodulation mode, the measurement results can be displayed in up to 4
different screens (windows), plus an additional marker table, if applicable. Each screen
shows either the measurement results as a diagram or the results of evaluation functions
in a table ("Result Summary").

All displays are determined by the 1/Q data set recorded for the measurement.

You can define the display configuration for up to 4 different screens at once using the
"Display Config" on page 26 softkey.

Screen configuration

For each screen you can define:

o Off: Whether it is displayed or not

e Summary: Whether a result summary for all screens is displayed instead of a dia-
gram

e AM/FM/PM/RF Diagrams: Which type of diagram is displayed

Diagram types

The following diagram types can be selected for display.

W —
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Instrument Functions Analog Demodulation (R&S FSV-K7)

e AM/FM/PM Time Domain
Selects the AF display in zero span, calculated from the AM, FM, or PM signal.

SCPI command:
CALC:FEED 'XTIM:FM' (see CALCulate<n>:FEED on page 89)
Displays the demodulated FM signal from trace 1 in screen A.

e AM/FM/PM Spectrum
Selects the display of the AF spectrum. The AF spectrum can be calculated from the
AM, FM, or PM signal in zero span.

SCPI command:
DISP:WIND2:SEL
Sets the focus on screen B.

CALC2:FEED 'XTIMe:FM:AFSPektrum2' (see CALCulate<n>:FEED
on page 89)

Displays an AF spectrum diagram of the demodulated FM signal from trace 2 in screen
B.

e RF Time Domain
Selects the display of the RF power in zero span. In contrast to normal analyzer
operation, the level values are the magnitude of the 1/Q data set.

SCPI command:
CALC:FEED 'XTIM:RFP' (see CALCulate<n>:FEED on page 89)

e RF Spectrum
Selects the display of the RF signal in span > 0. In contrast to normal spectrum ana-
lyzer operation, the measured values are determined using FFT from the recorded I/
Q data set.

SCPI command:

CALC:FEED 'XTIM:SPECTRUM' (see CALCulate<n>:FEED on page 89)

Diagram header information

For each diagram, the header provides the following information:

® 14P Clrw Ref:0,00 Hz DC
12 345 6 7 8

1. Screen A/B/C/D
Modulation type

Trace color

2

3

4. Trace number
5. Detector

6

Trace mode

W —
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7. Reference value

8. AF coupling (AC/DC), only in AF time domains, if applicable

Result Summary

The result summary displays the results of the evaluation functions for all channels in a
table.

D Result Summary
Carrier Power: -30.00 dbm Carrier Offset: -1.08 Hz

BT T Y7 T T T TN

the screen width is available (2 windows next to each other), the summary is displayed
as a list. Thus, the factory-set predefined screen configurations contain only 3 screens:
2 for diagrams and one full-width screen for the summary.

Summaries that take up the entire width of the screen are displayed as tables; if only half

For each channel, the following information is provided:

Label Description

+Peak Positive peak (maximum)

-Peak Negative peak (minimum)

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

Mod Freq Modulation frequency

SINAD Signal-to-noise and distortion

Measures the ratio of the total power to the power of noise and har-
monic distortions. The noise and harmonic power is calculated inside
the AF spectrum span. The DC offset is removed before the calcula-
tion.

SINADdB]= 20- 10g|: total power }

noise + distortion power

THD Total harmonic distortion

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

ol
THD[dB]=20-log| 22—
G

i=1

In addition, the following general information for the input signal is provided:
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e Carrier Power
e Carrier Offset
e Modulation Depth

2.1.10 ASCII File Export Format

Softkeys of the Analog Demodulation option (K7)

The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; basic unit. The data section starts with the keyword
"Trace <n>" (<n> = number of stored trace), followed by the measured data in one or
several columns (depending on measurement) which are also separated by a semicolon.

File contents: header and data section

Description

Type;FSV;

Instrument model

Version;1.50;

Firmware version

Date;01.Apr 2010;

Date of data set storage

ScreenjA;

Instrument mode

Points per Symbol;4;

Points per symbol

x Axis Start;-13;sym;

Start value of the x axis

x Axis Stop;135;sym;

Stop value of the x axis

Ref value y axis;-10.00;dBm;

Y axis reference value

Ref value position;100;%;

Y axis reference position

Trace;1; Trace number
Meas;Result; Result type
Meas Signal;Magnitude; Result display

Demodulator;Offset QPSK;

Demodulation type

ResultMode;Trace;

Result mode

X unit;sym; Unit of the x axis
y unit;dBm; Unit of the y axis
Trace Mode;Clear Write; Trace mode

Values;592;

Number of results

<values>

List of results

2.2 Softkeys of the Analog Demodulation option (K7)

Apart from the power measurement menu (MEAS key) that is not available in the "Analog
Demodulation" mode, all other menus not described here are provided as described for
the base unit. For details refer to the corresponding menu descriptions.
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Softkeys of the Analog Demodulation option (K7)

\ Importing and Exporting I/Q Data

/ 1/Q data that was captured in the R&S FSV-K7 application can now be exported to a file

on the R&S FSV. The stored data can then be imported again at a later time, also by
different applications, for further processing.

As opposed to storing trace data, which may be averaged or restricted to peak values, I/
Q data is stored as it was captured, without further processing. The data is stored as
complex values in 32-bit floating-point format. The |/Q data is stored in a packed format
with the file extension .ig.tar.

The "Import" and "Export" functions are available from the "Save/Recall" menu, which is
displayed when you press the SAVE/RCL key on the front panel. For details see "Import-
ing and Exporting 1/Q Data" in the base unit description.

2.21
222
223
224
225
226
227
228
229
2210
2211
2212

2.21

To display help to a softkey, press the HELP key and then the softkey for which you want
to display help. To close the help window, press the ESC key. For further information
refer to chapter 1.3, "How to Use the Help System", on page 8.

Softkeys of the Analog Demodulation Menu (R&S FSV-K7)......cccccoovciiiiiiiiiiieeee e, 24
Softkeys of the Frequency Menu — FREQ Key (R&S FSV-K7).......cccoooiiiiiiiiiiiinin. 38
Softkeys of the Span Menu — SPAN Key (R&S FSV-K7).....cooiiiiiiiiiiiiiiieeeee 40
Softkeys of the Amplitude Menu — AMPT Key (R&S FSV-K7).....cccceeovvrcieiiiineiireneene 41
Softkeys of the Auto Set menu - AUTO SET Key (R&S FSV-K7).....ccooeeocriniiiiiinninns 47
Softkeys of the Bandwidth Menu — BW Key (R&S FSV-K7)........ccccciiiiiiieeeeiiiiiiieeen, 49
Softkeys of the Sweep Menu — SWEEP Key (R&S FSV-K7).......cccovveeiiiiciiieee e, 53
Softkeys of the Trace Menu — TRACE key (R&S FSV-K7)....cccuviiiiiiiiiiiii 55
Softkeys of the Trigger Menu — TRIG Key (R&S FSV-K7)....coooiiiiiiiiiiiiieee 60
Softkeys of the Marker Menu — MKR key (R&S FSV-K7)......coooiiiiiiiiiiieei 65
Softkeys of the Marker Function Menu — MKR FUNC Key (R&S FSV-K7)........ccccuue... 69
Softkeys of the INPUt/OULPUL MENU..........ooooiiiiiie e 73

Softkeys of the Analog Demodulation Menu (R&S FSV-K7)

The following table shows all softkeys available in the "Analog Demod" menu.

N Y 26
L DISPIaY CONfig....cveveveverererereeeeieseseeeeeseesessesssssaseesesesesesesesesssssesssssesesssesasasesasanes 26

L SCIEEN A-Deeeeeeeeeeeeeeeeeee ettt ettt e et et e et et et ane 26

L PredefiNed......ccvevieeeeeeeeeeeeeeeee ettt ettt tenn e eaenenas 27

e TR 28

L A DDIY ettt eeeen 28

L REMOVE. ettt ettt ettt et e e e et e et eeeeeeeeeen 28

L RESIOME. ettt ettt et e et et e ee e e e e eaeen 28

o Yot - (oL < YOS 28
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Softkeys of the Analog Demodulation option (K7)

L DEMOA BW.....ovvveveveeesieeeeeecesesesee ettt se s s sasasasaesessssssssssssessnanasanenseseeans 28
Y =Y T2 Y= O RURSRRR 29
e =Y TR 29
L HIGN PaSS.....cucueeiiieciceiecieeeeee sttt sttt s s e seersss s snenenas 29

O I VA =2 Y= TSRS 29

L WEIGNHING. ..ttt ettt ettt ettt esen s e 30

L N oY= YRS 30

L 101 1 RO 30

L CCIR UNWEIGNEA. ...t 30

L CCIR WEIGhLEA. ...ttt 31

L A WEIGNLE.......ceceeeeeeecececececeeeeeceeteaeee ettt 31

L DEEMPNASIS. ...ttt ettt n et 31

L AN AF FIEE Off..eeeeeeeeee ettt eeeeeeeeeee e s e enenenens 32

AR RANGE. ...ttt en et s s ee s e st s s e e s s seseneeaeenas 32
L D@V PEI DIVISION. ....eeeeeeeeeseeeeeeee et eeeee e eeeeeeeese e e e e ae et e seeeeeeenns 32

L REErENCE POSHION. ...ttt ettt ettt e e e e e e e eeeeeeeeeeene 32

L REEIENCE VAIUE. ...t e et eeeee e e 33

L AF CoUPIING AC/DC.....eeeeeeecereeseeeeee ettt ses sttt 33

L DVIation LIN/LOG.....cucueveveeeretereeereeeseeeseeeteseseseseeeseseseessenesesenesenesesenanenas 33
LUttt n e 33

L Phase Unit (RAA/DEG)......c.ceeeeeeeeeeereeeeeeeeeeeeeeeee s eeeeeeeeeenaene 34

L THD URit (% 7 DBttt een e e en e 34

L Abs. Dev Unit (KHZ/ABM)......couieieeeeeieeseee et es s 34

L Rel. DV UNit (B / %0)...eveeeeeeieeereeeeeeeeeseseseseeesee e sn s s e 34

L TiME DOMAIN ZOOM ...t e e e e e e e e e eeeeeeaneneeean 34
L State ON / Off .ottt en et 34
=15 SOOI 34

L LenNGth MNUAL......eieeeeeeeeeeeeee et e et e et n s e 34

L LENGEN AULO ..ttt et ee s n e e e e e 35

L SQUEICN. ..ttt ettt e et n e e en e 35
L SQUEICH LEVEL. ...ttt st s 35
.............................................................................................................................. 35
L DiISPlay CONfig....cucveveverererereteeeieeeeeeeeeeesesesesssssassesesetesesesesesesssesssseesesssenasasasananes 35
L SIECE TTACE v eeeueeeeeeeeeeeee e et et et ee e et ese e et eee et sae e et ereneeeene et eneeeeeeeeeenaereseenenens 35
L DEMOA BW.....ovvreeieeeeeseeeeeceeeeesee ettt s s e asse s et ss s s sn s anasaesesesanans 35
L IMIBAS THMIC ettt ettt et et et et ee et et et e e e e e eeeee et eeeeeeeeaeeneeeeeseneeeeaean 35
O 1 =Y TR 35
L AF RANGE....eieieceeeceetctctetete ettt ettt ee s s e s sttt s et ettt esseesesenenen s s nananes 36
L TiME DOMAIN ZOOM ...t e e e e e e e ee e seeeeeeeeeeeeeneeeeseeeeeeeeeeeeeeneneeseean 36
L SQUEICK ..ttt et nn e 36
L SQUEICH LEVEL. ...ttt ettt n e e e en e 36
.............................................................................................................................. 36
L DiSPIaY CONTIG.....viuieeeiiieee et ete et e et et s e e et e e s s eensee s seere e seeneas 36
Y (=Y G L - Tey < YOO SRR 36
L DEMOA BW....ooeeeeeeeee ettt ettt st n e 36
L MIBAS THMIC .ottt ee et et e ee e e e e e et e eeeeae e e eeeeeeeaeeeeean e e eeeneeneeneenan 36
A FIET ..ttt ee et e e e e e e e e s 36
L AF RABNGE ...ttt ettt et e e e e et s s een s st s s eese s s enseseneeaeenas 36
L TimE DOMAIN ZOOM ..ttt eee e ee e e e e eeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeaens 36
L SQUEICN. .. ettt ettt ee et n e e e en e 36
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L SQUEICH LEVEL. ...ttt e e ee e en e 36
L Zero Phase REfEIrENCE POINt........cweeeeeeeeeee et eee et et eee et eeeeeee e e eeeseneaeeas 37
L Phase WEap ON/Off........ooeeeeeeeeeee et et e et st e e s e s e n e 37
(R =011V = T 37
L DISPIaY CONFIG...vucuererereterereeeeeieeeeeeeeeeeeeeeeeaeaeaeaese et teseseseseeseeeeeenesenenen s s snananas 37
Y (=Y d - Loy < YOV SRR 37
L DEMOT BW.....eooeeeeeeeeeee ettt eeaee e e e e e e e e et eneeneneeeeneneeeneeseenn 37
Y =Y T Y= OSSR 37
L AR FIEI ettt ettt st e et st e et e s st e e s tereseeenseenens 37
L AR RANGE. ...ttt ettt ettt ee e e et en et eee e eesee e eee e e eeaeeas 37
L TiME DOMAIN ZOOM ...ttt e et e et eee e e e e e eeee e e eeeeeeeeeneenan 38
L SQUEICK. ...ttt ettt 38
L SQUEICH LEVEL. ...ttt e et e e en e 38
D1 o] =) VA O o] o} e PP 38

AM
Selects AM as the modulation type, changes the signal display, and opens a submenu
to set the measurement configuration.

In single sweep mode, the data is determined from the current I/Q data set, i.e. a change
to a different type does not trigger a new measurement.

This menu is also displayed when you press the MEAS CONFIG key after changing the
modulation type.

SCPI command:
CALC:FEED 'XTIM:AM' (see CALCulate<n>:FEED on page 89)

Display Config — AM
You configure the display settings for the results in the "Display Configuration" dialog box.
This dialog box contains the following tabs:

e "Screen A-D": a separate tab for each of the four available screens
e "Predefined": for predefined display configurations

Screen A-D — Display Config — AM

For each of the four available screens you can configure what is to be displayed. To define
the result display configuration for a screen, select the corresponding tab. For each
screen you can define:

W —
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x
" off (® Summary
— Diagrams
(" AM Time Domain (" AM Spectrum
(" FM Time Domain (" FM Spectrum
(" PM Time Domain (" PM Spectrum
(" RF Time Domain (" RF Spectrum
l Close

Off: Whether it is displayed or not
Summary: Whether a summary of the evaluation lists from all screens is displayed
instead of a diagram
e AM/FM/PM/RF Diagrams: Which type of diagram is displayed
For details on the result diagram types, see chapter 2.1.9, "Measurement Result
Display", on page 20.
Note: By default, the diagram or summary displays the data from trace 1. To change the
trace, use the Select Trace softkey.

SCPI command:

DISP:WIND2:STAT ON (see DISPlay[:WINDow<n>]:STATe on page 108 )
Displays second window (Screen B).

CALC2:FEED 'XTIMe:FM:AFSPektruml' (see CALCulate<n>:FEED

on page 89)

Displays an AF spectrum diagram of the demodulated FM signal from trace 1 in screen
B.

Predefined — Display Config — AM

You can store and load predefined screen configurations. All available configurations are
displayed in the "Predefined" tab. The current screen configuration is indicated under
"Current" at the top of the list.

W —
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_EDispIay Configuration ﬁl
Predefined
Current
A FM Time Domain
0: Summary
RF Config E
A: RF Time Domain | B: RF Spectrum
bO: Summary
PM Config =
A: PM Spectrum | B: FM Spectrum
D: Summary
FM Config
A: FM Time Domain | B: FM Spectrum
0: Summary
Add ]l Apply ]l Remove ]l Restore ]l Close

Add — Predefined < Display Config < AM
Opens an edit dialog box to enter a name for the current screen configuration. The con-
figuration is then stored and added to the list.

Apply < Predefined — Display Config < AM
Applies the currently selected configuration from the list to the current display.

Remove «— Predefined < Display Config <— AM
Removes the currently selected configuration from the list.

Restore — Predefined — Display Config — AM
Restores the default display configurations. Existing configurations with the default
names are replaced.

Select Trace — AM
Opens an edit dialog box to enter the number of the trace for which the data is to be
displayed in the currently selected screen. Only activated traces can be selected.

Demod BW — AM

Opens an edit dialog box to enter the demodulation bandwidth of the analog demodula-
tion. The demodulation bandwidth determines the sampling rate for recording the signal
to be analyzed. For details on the relation between demodulation bandwidth and sampling
rate refer to chapter 2.1.8, "Sample Rate, Measurement Time and Trigger Off-

set", on page 18.

SCPI command:
[SENSe: ] BANDwidth |BWIDth:DEMod on page 144
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Meas Time — AM

Opens an editor for entering the measurement time of the analog demodulation. For
details on the measurement time values refer to chapter 2.1.8, "Sample Rate, Measure-
ment Time and Trigger Offset", on page 18.

Note: For FM Stereo measurements (option K7S), the minimum measurement time is 2
ms.

SCPI command:
[SENSe: ] ADEMod:MTIMe on page 130

AF Filter — AM

The bandwidth of the demodulated signal can be reduced by high pass or low pass filters
and also a de-emphasis can be switched on. The selected filters are used for AM, FM
and PM demodulation in common. Individual settings are not possible.

High Pass < AF Filter — AM

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

"None" deactivates the AF high pass filter. Default is "None".

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

20 Hz 100 Hz < demodulation bandwidth < 1.6 MHz
50 Hz: 200 Hz < demodulation bandwidth < 3 MHz
300 Hz: 800 Hz < demodulation bandwidth < 8 MHz

Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz

SCPI command:
[SENSe:]FILTer<n>:HPASs[:STATe] on page 148
[SENSe: ] FILTer<n>:HPASs:FREQuency on page 148

Low Pass < AF Filter — AM
Opens the "Low Pass" selection list to select the filter type. Relative and absolute low
pass filter are available.

e Absolute low pass filters:
The 3 kHz, 15 kHz; 23 kHz and 150 kHz softkeys switch on a absolute low pass filter.
The filters are indicated by the 3 dB cutoff frequency. The 3 kHz, 15 kHz and 23 kHz
filters are designed as 5th-order Butterworth filters (30 dB/octave). The 150 kHz filter
is designed as 8th-order Butterworth filter (48 dB/octave).
The absolute low pass filters are active in the following demodulation bandwidth

range:
3 kHz: 6.4 kHz < demodulation bandwidth < 3 MHz
15 kHz: 50 kHz < demodulation bandwidth < 8 MHz

Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz
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23 kHz 50 kHz < demodulation bandwidth < 18 MHz

150 kHz: 400 kHz < demodulation bandwidth < 8 MHz

Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz

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

o "None" deactivates the AF low pass filter. Default is "None".

SCPI command:

[SENSe: ] FILTer<n>:LPASs[:STATe] on page 148

[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute] on page 149

[SENSe: ] FILTer<n>:LPASs:FREQuency:RELative on page 149

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:LPASs:STATe on page 237

[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency on page 237

Weighting < AF Filter — AM
Opens the "Weighting" selection list to select the weighting AF filter.

None — Weighting < AF Filter — AM
Deactivates the weighting filter. This is the default setting.

SCPI command:
[SENSe:]FILTer<n>:HPASs[:STATe] on page 148

CCITT — Weighting < AF Filter — AM
Switches on a CCITT P.53 weighting filter. The weighting filter is active in the following
demodulation bandwidth range:

20 kHz < demodulation bandwidth < 3 MHz

For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:

[SENSe: ] FILTer<n>:CCIT on page 146

SFM:

[SENSe: ] SFM:<ChannelType>:FILTer:CCITt:STATe on page 234

CCIR Unweighted — Weighting < AF Filter — AM

Switches on the CCIR unweighted filter, which is the combination of the 20 Hz highpass
and 23 kHz low pass filter. The weighting filter is active in the following demodulation
bandwidth range:

50 kHz < demodulation bandwidth < 1.6 MHz
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For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:
[SENSe: ] FILTer<n>:CCIR[:UNWeighted] [:STATe] on page 146

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:CCIR[:UNWeighted] [ :STATe]
on page 234

CCIR Weighted < Weighting < AF Filter — AM
Switches on the CCIR weighted filter. The weighting filter is active in the following demod-
ulation bandwidth range:

100 kHz < demodulation bandwidth < 3.0 MHz

For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:

[SENSe: ] FILTer<n>:CCIR:WEIGhted[:STATe] on page 147

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:CCIR:WEIGhted[:STATe] on page 235

A Weighted — Weighting < AF Filter — AM
Switches on the A weighted filter. The weighting filter is active in the following demodu-
lation bandwidth range:

100 kHz < demodulation bandwidth < 800 kHz
SCPI command:
[SENSe: ] FILTer<n>:AWEighted[:STATe] on page 145

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:AWEighted[:STATe] on page 234

Deemphasis < AF Filter — AM
Opens the "Deemphasis" selection list to switch on a deemphasis with the given time
constant.

The deemphasis is active in the following demodulation bandwidth range:

Note: For FM stereo measurements (K7S), the demodulation bandwidth is always 400
kHz, thus the deemphasis is always active.

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

The following table shows the required demodulation bandwidth for an error less than 0.5
dB up to a maximum AF frequency.
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deemphasis 25 ps 50 ps 75 us 750 ps
max. AF frequency 25 kHz 12 kHz 8 kHz 800 Hz
required demodulation bandwidth 2200kHz |[=100kHz |=50kHz 26.4 kHz

For higher AF frequencies the demodulation bandwidth must be increased.

SCPI command:

[SENSe: ] FILTer<n>:DEMPhasis[:STATe] on page 147

[SENSe: ] FILTer<n>:DEMPhasis:TCONstant on page 147

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:STATe on page 235
[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:TCONstant on page 236

All AF Filter Off — AF Filter — AM
Disables all specified AF Filters.

SCPI command:
[SENSe:]FILTer<n>:AOQOFF on page 145

AF Range — AM
Opens a submenu to define the diagram scaling for AF displays.

Dev per Division — AF Range — AM
Opens an edit dialog box to set the modulation depth or the phase deviation (R&S FSV-
K7 only), or frequency deviation per division:

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

The softkey is not available if logarithmic display is set ( "Deviation Lin/Log" softkey).

SCPI command:
DISPlay[:WINDow<n>] : TRACe<t>:MODE:HCONtinuous on page 111

Reference Position — AF Range — AM

Determines the position of the reference line for the modulation depth or the phase devi-
ation (R&S FSV-K7 only) or frequency deviation on the y-axis of the diagram. By default,
this line is set to 0.

The position is entered as a percentage of the diagram height with 100 % corresponding
to the upper diagram border. The default setting is 50 % (diagram center) for the display
of the AM, FM, or PM signal, and 100 % (upper diagram border) for the AF spectrum
display of the AM, FM, or PM signal.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RPOSition on page 112
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Reference Value — AF Range — AM

Determines the modulation depth or the phase deviation (R&S FSV-K7 only) or the fre-
quency deviation at the reference line of the y-axis. The reference value is set separately
for each display of the AM, FM, and PM signal and the AF spectrum of the AM, FM, and
PM signal.

e AM/FM/PM signal display
The trace display takes individual frequency/phase offsets into account (in contrast,
the AF Coupling AC/DC softkey permits automatic correction by the average fre-
quency/phase offset of the signal, and can therefore not be activated simultaneously).
Possible values: 0 and + 10000 % (AM), 0 and + 10 MHz (FM), 0 and + 10000 rad
(PM).

e AF spectrum display of the AM/FM/PM signal
In the default setting, the reference value defines the modulation depth or the FM/PM
deviation at the upper diagram border.
Possible values: 0 and 10000 % (AM), 0 and 10 MHz (FM), 0 and 10000 rad (PM).

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RVALue on page 112

AF Coupling AC/DC — AF Range — AM
Controls the automatic correction of the frequency offset and phase offset of the input
signal:

(Note: This function is not available with the AF spectrum display of the FM or PM signal.)

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

e PM signal display
If DC is selected, the phase runs according to the existing frequency offset. In addi-
tion, the DC signal contains a phase offset of + 1.
If AC is selected, the frequency offset and phase offset are automatically corrected,
i.e. the trace is always symmetric with respect to the zero line.

SCPI command:
[SENSe: ] ADEMod<n>:AF:COUPling on page 119

Deviation Lin/Log — AF Range — AM
Switches between logarithmic and linear display of the modulation depth or the phase
deviation (R&S FSV-K7 only) or the frequency deviation.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing on page 113

Unit — AF Range — AM
Opens a submenu to define the modulation unit.
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Phase Unit (Rad/Deg) < Unit — AF Range — AM
Sets the phase unit to rad or deg for displaying PM signals.

SCPI command:
UNIT:THD on page 165

THD Unit (% / DB) — Unit — AF Range — AM
Sets the unit to percent or DB for THD measurements.

SCPI command:
UNIT:THD on page 165

Abs. Dev Unit (kHz/dBm) < Unit — AF Range < AM
Sets the unit for absolute deviation to kHz or dBm. This softkey is only available with the
FM Stereo option K7S.

SCPI command:
UNIT:ADEV on page 246

Rel. Dev Unit (dB / %) <— Unit — AF Range «— AM
Sets the unit for relative deviation to dB or percent. This softkey is only available with the
FM Stereo option K7S.

SCPI command:
UNIT:RDEV on page 247

Time Domain Zoom — AM
Opens a submenu to activate and configure the zoom function.

State On / Off — Time Domain Zoom — AM
Activates or deactivates the time domain zoom according to the defined settings.

"ON" Activates the time domain zoom. The zoom area is defined using the
"Start""Start" on page 34 and "Length Manual"'Length Man-
ual" on page 34 / "Length Auto""Length Auto" on page 35 softkeys.

"OFF" If more measured values than measurement points are available, sev-
eral measured values are combined in one measurement point accord-
ing to the method of the selected trace detector. For details on detectors
refer to chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
[SENSe: ] ADEMod<n>:Z00M[ : STATe] on page 140

Start — Time Domain Zoom — AM
Opens an edit dialog box to define the start time for the zoom area.

SCPI command:
[SENSe: ] ADEMod<n>:Z00M: STARt on page 140

Length Manual < Time Domain Zoom — AM
Opens an edit dialog box to define the length of the zoom area (as a time value) manually.

SCPI command:
[SENSe: ] ADEMod<n>:Z00M: LENGth on page 141
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Length Auto — Time Domain Zoom — AM

Automatically sets the length of the zoom area to the number of sweep points (see
"Sweep Points" on page 54).

SCPI command:

[SENSe: | ADEMod<n>:Z0OOM: LENGth :MODE on page 141

Squelch — AM

Activates the squelch function, i.e. if the signal falls below a defined threshold, the
demodulated data is automatically set to 0. This is useful, for example, to avoid demod-
ulation noise during transmission breaks.

SCPI command:
[SENSe: ] ADEMod:SQUelch[:STATe] on page 139

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

SCPI command:
[SENSe: ] ADEMod: SQUelch:LEVel on page 139

FM

Selects FM as the modulation type, changes the signal display, and opens a submenu
to set the measurement configuration. The average value of the demodulated signal is
mapped depending on the "AF Coupling" softkey setting (see "AF Coupling AC/

DC" on page 33).

In single sweep mode, the data is determined from the current I/Q data set, i.e. a change
to a different type does not trigger a new measurement.

This menu is also displayed when you press the MEAS CONFIG key after changing the
modulation type.

SCPI command:

CALC:FEED 'XTIM:FM' (see CALCulate<n>:FEED on page 89)

Display Config < FM
See "Display Config" on page 26.

Select Trace — FM
See "Select Trace" on page 28.

Demod BW — FM
See "Demod BW" on page 28.

Meas Time — FM
See "Meas Time" on page 29.

AF Filter — FM
See "AF Filter" on page 29.
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AF Range — FM
See "AF Range" on page 32.

Time Domain Zoom «— FM
See "Time Domain Zoom" on page 34.

Squelch — FM
See "Squelch" on page 35.

Squelch Level — FM
See "Squelch Level" on page 35.

PM
Selects PM as the modulation type, changes the signal display, and opens a submenu
to set the measurement configuration.

In single sweep mode, the data is determined from the current I/Q data set, i.e. a change
to a different type does not trigger a new measurement.

This menu is also displayed when you press the MEAS CONFIG key after changing the
modulation type.

SCPI command:
CALC:FEED 'XTIM:PM' (see CALCulate<n>:FEED on page 89)

Display Config — PM
See "Display Config" on page 26.

Select Trace — PM
See "Select Trace" on page 28.

Demod BW — PM
See "Demod BW" on page 28.

Meas Time — PM
See "Meas Time" on page 29.

AF Filter — PM
See "AF Filter" on page 29.

AF Range — PM
See "AF Range" on page 32.

Time Domain Zoom «— PM
See "Time Domain Zoom" on page 34.

Squelch — PM
See "Squelch” on page 35.

Squelch Level — PM
See "Squelch Level" on page 35.
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Zero Phase Reference Point — PM

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

This softkey is only available in the PM display with DC coupling.

SCPI command:
[SENSe: ] ADEMod:PM:RPOint [ :X] on page 134

Phase Wrap On/Off — PM
Activates/deactivates the phase wrap.

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

Off The phase will not be wrapped.

This softkey is available in the PM signal displays.

SCPI command:
CALC:FORM PHAS (see CALCulate<n>:FORMat on page 91)

RF Power
Selects RF power as the modulation type, changes the signal display, and opens a sub-
menu to set the measurement configuration.

In single sweep mode, the data is determined from the current I/Q data set, i.e. a change
to a different type does not trigger a new measurement.

This menu is also displayed when you press the MEAS CONFIG key after changing the
modulation type.

SCPI command:
CALC:FEED 'XTIM:RFPower' (see CALCulate<n>:FEED on page 89)

Display Config — RF Power
See "Display Config" on page 26.

Select Trace — RF Power
See "Select Trace" on page 28.

Demod BW «— RF Power
See "Demod BW" on page 28.

Meas Time «— RF Power
See "Meas Time" on page 29.

AF Filter — RF Power
See "AF Filter" on page 29.

AF Range — RF Power
See "AF Range" on page 32.
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Time Domain Zoom «— RF Power
See "Time Domain Zoom" on page 34.

Squelch — RF Power
See "Squelch" on page 35.

Squelch Level — RF Power
See "Squelch Level" on page 35.

Display Config
See "Display Config" on page 26.

Softkeys of the Frequency Menu — FREQ Key (R&S FSV-K7)

The following table shows all softkeys available in the "Frequency” menu in "Analog
Demodulation" mode (FREQ key). It is possible that your instrument configuration does
not provide all softkeys. If a softkey is only available with a special option, model or
(measurement) mode, this information is delivered in the corresponding softkey descrip-
tion.

LY o1 (Y 38
L S (=T o ] J SRR 38
L 0.1%Span (RF SPECIUM).....c.oiviueiieieeiseeeeeeeeee et s s et s et s s n st n s 39
L 0.1*Demod BW (AF/RF Time Domain, AF SPectrum).........cccceveeerueeeeeereeesnnns 39
L 0.5*Span (RF SPECHUM).....c.oeviueeeeeeeeeeeeeeeeeeeeeteeeeeeseee e s enee s e s eeseenaesesneeen 39
L 0.5*Demod BW (AF/RF Time Domain, AF Spectrum).........cccoveeevevevevevereunne. 39
L x*Span (RF SPECIIUM).......oovveeeeerereeeeeeaeeeteteteseteteseseseeeseeeseseseneseseresssasanananes 39
L x*Demod BW (AF/RF Time Domain, AF SPectrum)............cccoceveuereveeeeeveuennn. 39
7= =Y T 39
Y YT TR 40
AF Center (AF SPECIIUM).....ciii e e e et e e e e e e e e ee s e e eaeeeeenens 40
] = | PRSP 40
o (o] o SRR 40
Center

Opens an edit dialog box to enter the center frequency. The allowed range of values for
the center frequency depends on the frequency span.

span > 0: spangin/2 < feenter < fmax — SPANmiN/2
span = 0: 0 Hz < fonier < frax
fax @nd span,,, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency:CENTer on page 150

CF Stepsize

Opens a submenu to set the step size of the center frequency. Apart from the =Center
andManual softkeys, the other softkeys are displayed depending on the selected fre-
quency span.
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The step size can be coupled to the span (span > 0) or the demodulation bandwidth (span
= 0) or it can be manually set to a fixed value.

0.1*Span (RF Spectrum) «— CF Stepsize

Sets the step size for the center frequency to 10 % of the span.
SCPI command:

[SENSe: ] FREQuency:CENTer: STEP: LINK on page 150
[SENSe: ] FREQuency:CENTer: STEP: LINK: FACTor on page 151

0.1*Demod BW (AF/RF Time Domain, AF Spectrum) «— CF Stepsize

Sets the step size for the center frequency to 10 % of the demodulation bandwidth. This
is the default setting.

SCPI command:

[SENSe: ] FREQuency:CENTer:STEP: LINK on page 150

[SENSe: ] FREQuency:CENTer: STEP:LINK: FACTor on page 151

0.5*Span (RF Spectrum) — CF Stepsize

Sets the step size for the center frequency to 50 % of the span.
SCPI command:

[SENSe: ] FREQuency:CENTer: STEP: LINK on page 150
[SENSe: ] FREQuency:CENTer: STEP: LINK: FACTor on page 151

0.5*Demod BW (AF/RF Time Domain, AF Spectrum) < CF Stepsize
Sets the step size for the center frequency to 50 % of the demodulation bandwidth.

SCPI command:
[SENSe: ] FREQuency:CENTer: STEP: LINK on page 150
[SENSe: ] FREQuency:CENTer: STEP: LINK: FACTor on page 151

x*Span (RF Spectrum) «— CF Stepsize
Opens an edit dialog box to set the step size for the center frequency as % of the span.

SCPI command:
[SENSe: ] FREQuency:CENTer: STEP: LINK on page 150
[SENSe: ] FREQuency:CENTer: STEP: LINK: FACTor on page 151

x*Demod BW (AF/RF Time Domain, AF Spectrum) «— CF Stepsize

Opens an edit dialog box to set the step size for the center frequency as % of the demod-
ulation bandwidth. Values between 1 and 100 % in steps of 1 % are allowed. The default
setting is 10 %.

SCPI command:
[SENSe: ] FREQuency:CENTer: STEP: LINK on page 150
[SENSe: ] FREQuency:CENTer:STEP: LINK: FACTor on page 151

=Center — CF Stepsize

Sets the step size to the value of the center frequency and removes the coupling of the
step size to span or resolution bandwidth. This function is especially useful during meas-
urements of the signal harmonic content because by entering the center frequency each
stroke of the arrow key selects the center frequency of another harmonic.
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Manual < CF Stepsize
Opens an edit dialog box to enter a fixed step size for the center frequency.

SCPI command:
[SENSe: ] FREQuency:CENTer:STEP [ : VALue] on page 150

AF Center (AF Spectrum)

Opens an edit box to enter the center frequency within the AF spectrum.
SCPI command:

[SENSe: ] ADEMod<n>:AF:CENTer on page 118

AF Start
Opens an edit box to define the start frequency within the AF spectrum.

SCPI command:
[SENSe: ] ADEMod<n>:AF:STARt on page 120

AF Stop
Opens an edit box to define the stop frequency within the AF spectrum.

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

SCPI command:
[SENSe: ] ADEMod<n>:AF:STOP on page 121

Softkeys of the Span Menu — SPAN Key (R&S FSV-K7)

The following table shows all softkeys available in the ""'Span"" menu in ""Analog Demod-
ulation"" mode (SPAN key). It is possible that your instrument configuration does not
provide all softkeys. If a softkey is only available with a special option, model or (mea-
surement) mode, this information is delivered in the corresponding softkey description.

Span Manual (RF SPECIIUM)....ccciii ittt 40
AF Span Manual (AF SPECIIUM)..ccccii it iiiieee ettt e e e s ssbeee e e e e 40
DO BWV ...ttt e et e e e e e e e e e e e s e 41
(U] IS o F= Ta I R ST oT=Tex 1 U o ) 41
AF Full Span (AF SPECIIUM)....ccci i e e et e e e e e e e e e eeeneens 41

Span Manual (RF Spectrum)

Opens an edit dialog box to enter the frequency span. The center frequency is kept con-
stant. If the RF spectrum display is active, values between the sampling rate/1000 and
the demodulation bandwidth are allowed.

SCPI command:
[SENSe: ] ADEMod: SPECtrum: SPAN: ZOOM on page 139

AF Span Manual (AF Spectrum)
Opens an edit dialog box to enter the frequency range for the AF spectrum display. Values
between the sampling rate/1000 and the demodulation bandwidth/2 are allowed.

SCPI command:
[SENSe: ] ADEMod<n>:AF:SPAN on page 119
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Demod BW

Opens an edit dialog box to enter the demodulation bandwidth of the analog demodula-
tion. The demodulation bandwidth determines the sampling rate for recording the signal
to be analyzed. For details on the relation between demodulation bandwidth and sampling
rate refer to chapter 2.1.8, "Sample Rate, Measurement Time and Trigger Off-

set", on page 18.

SCPI command:
[SENSe: ] BANDwidth |BWIDth:DEMod on page 144

Full Span (RF Spectrum)
Sets the span to the maximum frequency range of the R&S FSV specified in the data
sheet. This setting is useful for overview measurements.

If the RF spectrum display is active, the full frequency range corresponds to the demod-
ulation bandwidth.

SCPI command:
[SENSe: ] ADEMod: SPECtrum: SPAN: ZOOM on page 139

AF Full Span (AF Spectrum)
Sets the span to the maximum frequency range for the AF spectrum display. The maxi-
mum frequency range corresponds to half the demodulation bandwidth.

SCPI command:
[SENSe: ] ADEMod<n>:AF:SPAN:FULL on page 120

Softkeys of the Amplitude Menu — AMPT Key (R&S FSV-K7)

The following table shows all softkeys available in the "Amplitude" menu in "Analog
Demodulation" mode (AMPT key). It is possible that your instrument configuration does
not provide all softkeys. If a softkey is only available with a special option, model or
(measurement) mode, this information is delivered in the corresponding softkey descrip-
tion.

RET LEVEL... ettt e e e e e e e e e e e e e e e e e 42
i = o = TR 42
= T o 1Y 42
L RaANGE LOG 100 AB.......oveeeeieeseeeeeeee ettt ettt s s 42
L RANGE LOG 50 AB.....ocvevevvveeereveeeteteeeeeseeeeeseseseeseesessseseseeesesssessssssssasasasasananes 42
O Ao L] Moo N [0 | = T 43
L RANGE LOG 5 OBttt sttt sttt ee st eenene 43
L RANGE LOG T OBttt sttt ee e e s eeneas 43
L RANGE LOG MANUAL. ...t ee e ee e ee s s e e e 43
L RANGE LINEAT Yo..vvvvvevevceceeececeeececteteaeteseaeseseasassesesesssssesssssesssesssssnseseanansesnansnns 43
L RANGE LiN. UNite...eieeeeeeee et en e n e 44
o P 44
L Phase Unit (RAA/DEG)........ccrveeeeeerrreeeeerereesesesesesesessssssssssesssssssessesesesssssssassnes 44
L THD UNit (%0 / DBttt ettt en st n s 44
Preamp On/Off (option RF Preamplifier, B22/B24)...........uuuceeieiiiieieccee e 44
RF Atten Manual/Mech Att Manual............oooooii e 44
RF Atten AUto/Mech Att AULO.....coe i 45
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e N 1 (= T 107 ) 3 S 45
El Atten Mode (AUTO/MEAN).......ccccceiiiiiieeee e e e e e e e e e e e e e e s e e s e nnnrenraneeeees 45
REf LEVEI OffSEL... .t 46
REf LEVEI POSIHION. ... 46
L€ o I o1 L SRS 46
T o LU X 7 15 SR 46
T aT 01U 10T £ T O L 46
Ref Level

Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBpV, etc).

The reference level value is the maximum value the AD converter can handle without
distortion of the measured value. Signal levels above this value will not be measured
correctly, which is indicated by the "IFOVL" status display.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 111

AF Range

Only available for AM/FM/PM measurements (see chapter 2.1.9, "Measurement Result
Display", on page 20).

For details refer to the "AF Range" softkey of the main menu (see "AF

Range" on page 32).

Range
Only available for RF measurements (see chapter 2.1.9, "Measurement Result Dis-
play", on page 20).

Opens a submenu to define the level display range.

Range Log 100 dB — Range

Sets the level display range to 100 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 113.)

DISP:WIND:TRAC:Y 100DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 110).

Range Log 50 dB — Range

Sets the level display range to 50 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 113.)

DISP:WIND:TRAC:Y 50DB

Sets the level display range to 50 dB (see DISPlay [ :WINDow<n>] : TRACe<t>:Y[:
SCALe] on page 110).
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Range Log 10 dB — Range

Sets the level display range to 10 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 113.)

DISP:WIND:TRAC:Y 10DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 110).

Range Log 5 dB — Range

Sets the level display range to 5 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 113.)

DISP:WIND:TRAC:Y 5DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 110).

Range Log 1 dB — Range

Sets the level display range to 1 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 113.)

DISP:WIND:TRAC:Y 1DB(see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 110).

Range Log Manual — Range

Opens an edit dialog box to enter a value for logarithmic scaling for the level display
range.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 113.)

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] on page 110

Range Linear % <— Range
Selects linear scaling in % for the level display range, i.e. the horizontal grid lines are
labeled in %. The grid is divided in decadal steps.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in % referenced to the voltage value at the position of marker 1. This is the default setting
for linear scaling.

SCPI command:

DISP:TRAC:Y:SPAC LIN,see DISPlay|[:WINDow<n>]:TRACe<t>:Y:SPACing

on page 113

W —
Operating Manual 1173.0666.02 — 06 43



R&S® FSV-K7/K7S Analog Demodulation Option R&S FSV-K7

Softkeys of the Analog Demodulation option (K7)

Range Lin. Unit — Range
Selects linear scaling in dB for the level display range, i.e. the horizontal lines are labeled
in dB.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in dB referenced to the power value at the position of marker 1.

SCPI command:
DISP:TRAC:Y:SPAC LDB, see DISPlay|[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 113

Unit
Opens a submenu to define the unit of the measurement results.

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

SCPI command:
UNIT:THD on page 165

THD Unit (% / DB) — Unit
Sets the unit to percent or DB for THD measurements.

SCPI command:
UNIT:THD on page 165

Preamp On/Off (option RF Preamplifier, B22/B24)
Switches the preamplifier on or off.

If option R&S FSV-B22 is installed,the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preamplifier is active for all frequencies.

This function is not available for input from the R&S Digital I/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:GAIN:STATe on page 177

RF Atten Manual/Mech Att Manual

Opens an edit dialog box to enter the attenuation, irrespective of the reference level. If
electronic attenuation is activated (option R&S FSV-B25 only; "El Atten Mode Auto" soft-
key), this setting defines the mechanical attenuation.

The mechanical attenuation can be set in 10 dB steps.

The RF attenuation can be set in 5 dB steps (with option R&S FSV-B25: 1 dB steps). The
range is specified in the data sheet. If the defined reference level cannot be set for the
set RF attenuation, the reference level is adjusted accordingly.

This function is not available for input from the R&S Digital I/Q Interface (option R&S FSV-
B17).

The RF attenuation defines the level at the input mixer according to the formula:
"levelyixer = leveli,, — RF attenuation”

Note: As of firmware version 1.61, the maximum mixer level allowed is 0 dBm. Mixer
levels above this value may lead to incorrect measurement results, which are indicated
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by the "OVLD" status display. The increased mixer level allows for an improved signal,
but also increases the risk of overloading the instrument!

SCPI command:
INPut:ATTenuation on page 173

RF Atten Auto/Mech Att Auto
Sets the RF attenuation automatically as a function of the selected reference level. This
ensures that the optimum RF attenuation is always used. It is the default setting.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:ATTenuation:AUTO on page 173

El Atten On/Off
This softkey switches the electronic attenuator on or off. This softkey is only available
with option R&S FSV-B25.

When the electronic attenuator is activated, the mechanical and electronic attenuation
can be defined separately. Note however, that both parts must be defined in the same
mode, i.e. either both manually, or both automatically.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

e To define the mechanical attenuation, use the RF Atten Manual/Mech Att Manual or
RF Atten Auto/Mech Att Auto softkeys.
® To define the electronic attenuation, use the El Atten Mode (Auto/Man) softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, this function is available again.

When the electronic attenuator is switched off, the corresponding RF attenuation mode
(auto/manual) is automatically activated.

SCPI command:
INPut :EATT:AUTO on page 177

El Atten Mode (Auto/Man)

This softkey defines whether the electronic attenuator value is to be set automatically or
manually. If manual mode is selected, an edit dialog box is opened to enter the value.
This softkey is only available with option R&S FSV-B25, and only if the electronic attenu-
ator has been activated via the El Atten On/Off softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, electronic attenuation is available again. If
the electronic attenuation was defined manually, it must be re-defined.

The attenuation can be varied in 1 dB steps from 0 to 30 dB. Other entries are rounded
to the next lower integer value.

To re-open the edit dialog box for manual value definition, select the "Man" mode again.
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If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

SCPI command:
INPut :EATT:AUTO on page 177
INPut:EATT on page 177

Ref Level Offset

Opens an edit dialog box to enter the arithmetic level offset. This offset is added to the
measured level irrespective of the selected unit. The scaling of the y-axis is changed
accordingly. The setting range is +200 dB in 0.1 dB steps.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:OFFSet on page 112

Ref Level Position

Opens an edit dialog box to enter the reference level position, i.e. the position of the
maximum AD converter value on the level axis. The setting range is from -200 to +200
%, 0 % corresponding to the lower and 100 % to the upper limit of the diagram.

Only available for RF measurements.

Grid Abs/Rel

Switches between absolute and relative scaling of the level axis (not available with
"Linear" range).

Only available for RF measurements.

"Abs" Absolute scaling: The labeling of the level lines refers to the absolute
value of the reference level. Absolute scaling is the default setting.

"Rel" Relative scaling: The upper line of the grid is always at 0 dB. The scaling
is in dB whereas the reference level is always in the set unit (for details
on unit settings see the "Unit" softkey).

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :MODE on page 110

Input (AC/DC)
Toggles the RF input of the R&S FSV between AC and DC coupling.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:COUPling on page 174

Input 50 Q/75 Q
Uses 50 Q or 75 Q as reference impedance for the measured levels. Default setting is
50 Q.

The setting 75 Q should be selected if the 50 Q inputimpedance is transformed to a higher
impedance using a 75 Q adapter of the RAZ type (= 25 Q in series to the input impedance
of the instrument). The correction value in this case is 1.76 dB = 10 log (75 Q/50 Q).

All levels specified in this Operating Manual refer to the default setting of the instrument
(50 Q).
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This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:IMPedance on page 178

Softkeys of the Auto Set menu - AUTO SET Key (R&S FSV-K7)

The following table shows all softkeys available in the "Auto Set" menu. It is possible that
your instrument configuration does not provide all softkeys. If a softkey is only available
with a special option, model or (measurement) mode, this information is provided in the
corresponding softkey description.

N\ 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 funtion for a triggered measurement, you
can select how the R&S FSV should behave:

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

e 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 for IF Power and RF
Power triggers is adjusted as follows:
Trigger Level = Reference Level - 15 dB

U (o 0 SR 47
F U | (o TN (=T PSSO RSO UUUURPPPRTUPORt 47
AULO LBVEL. ...ttt a e e e e e e e e e e e e et ee e ae e e e e eaeeeeeennneas 48
S ToY 1] 0T 1= PP 48
L Meas Time MaNnUAL........ccovcueeeeiieeeieeee e eeee st e st e s ra e eeseenens 48
L MEaS TIME AULO.....ecueieieceeteeeeiee ettt ettt et se bt seseseetesnas 48
L UPPEr LEVEl HYSEIESIS. ...ttt ee et e e en e en e 48
L Lower Level HyStEreSiS. .........ovovreurureeeeereceeeeeeieeeieteseeeseeeseeseenesesesenesensasanananas 48
o U o T T~ 1 [ SRR 49
Auto All

Performs all automatic settings.

e "Auto Freq" on page 47
e "Auto Level" on page 48

SCPI command:
[SENSe:]ADJust:ALL on page 142

Auto Freq

Defines the center frequency automatically by determining the highest frequency level in
the frequency span. This function uses the signal counter; thus it is intended for use with
sinusoidal signals.
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This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
[SENSe: ]ADJust : FREQuency on page 143

Auto Level
Defines the optimal reference level for the current measurement automatically.

The measurement time for automatic leveling can be defined using the Settings softkey.

SCPI command:
[SENSe:]ADJust:LEVel on page 143

Settings
Opens a submenu to define settings for automatic leveling.

Possible settings are:

® "Meas Time Manual" on page 48
® "Meas Time Auto" on page 48

Meas Time Manual < Settings

Opens an edit dialog box to enter the duration of the level measurement in seconds. The
level measurement is used to determine the optimal reference level automatically (see
the "Auto Level" softkey, "Auto Level" on page 48). The default value is 1 ms.

SCPI command:
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 143

Meas Time Auto — Settings
The level measurement is used to determine the optimal reference level automatically
(see the Auto Level softkey).

This softkey resets the level measurement duration for automatic leveling to the default
value of 100 ms.

Upper Level Hysteresis «— Settings
Defines an upper threshold the signal must exceed before the reference level is auto-
matically adjusted when the "Auto Level" function is performed.

SCPI command:
[SENSe:]ADJust:CONFiguration:HYSTeresis:UPPer on page 143

Lower Level Hysteresis < Settings
Defines a lower threshold the signal must exceed before the reference level is automat-
ically adjusted when the "Auto Level" function is performed.

SCPI command:
[SENSe:]ADJust:CONFiguration:HYSTeresis:LOWer on page 142
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AF Auto Scale
Activates automatic scaling of the y-axis for AF measurements. RF power and RF spec-
trum measurements are not affected by the auto-scaling.

SCPI command:
[SENSe:]ADJust:SCALe:Y:AUTO[ :CONTinuous] on page 144

Softkeys of the Bandwidth Menu — BW Key (R&S FSV-K7)

The following table shows all softkeys available in the "Bandwidth” menu in "Analog
Demodulation" mode (BW key). It is possible that your instrument configuration does not
provide all softkeys. If a softkey is only available with a special option, model or (mea-
surement) mode, this information is delivered in the corresponding softkey description.

RES BW (SPAN > 0)...eeeiiiiiiiieee ettt ettt ettt st e e s abe e e e s ane e e e e s ennaee s 49
(1D 0 Lo Yo N = 7AYo 49
1YL= T I 1< 50
N =Y TR 50
L HIGN PSSttt e et et ee e et e e e e 50

L L O PaSS ettt et et ettt et ettt eeeeeeneneenn 50

LYl 01173 Yo OO 51

L N oY o =Y SRS 51

001 i I TSRSV 51

L CCIR UNWEIGNLEd. ..ottt 51

L CCIR WEIGhLEA. ..ottt 52

L A WEIGNEE. ...t eee 52

L DEEMPNASIS. .. ..vcvceiiececeeee ettt ettt st er s nenees 52

o [N 11 Y@ 3 OO 53
(D7 g oo N 11 (= 53

Res BW (span > 0)
Opens an edit dialog box to enter a value for the resolution bandwidth. The range is
specified in the data sheet.

This softkey is only available for spectrum measurements (see chapter 2.1.9, "Measure-
ment Result Display", on page 20).

SCPI command:
[SENSe: ] ADEMod: SPECtrum:BANDwidth|BWIDth[:RESolution] on page 136

Demod BW

Opens an edit dialog box to enter the demodulation bandwidth of the analog demodula-
tion. The demodulation bandwidth determines the sampling rate for recording the signal
to be analyzed. For details on the relation between demodulation bandwidth and sampling
rate refer to chapter 2.1.8, "Sample Rate, Measurement Time and Trigger Off-

set", on page 18.

SCPI command:
[SENSe: ] BANDwidth |BWIDth:DEMod on page 144
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Meas Time

Opens an editor for entering the measurement time of the analog demodulation. For
details on the measurement time values refer to chapter 2.1.8, "Sample Rate, Measure-
ment Time and Trigger Offset", on page 18.

Note: For FM Stereo measurements (option K7S), the minimum measurement time is 2
ms.

SCPI command:
[SENSe: ] ADEMod:MTIMe on page 130

AF Filter

The bandwidth of the demodulated signal can be reduced by high pass or low pass filters
and also a de-emphasis can be switched on. The selected filters are used for AM, FM
and PM demodulation in common. Individual settings are not possible.

High Pass < AF Filter

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

"None" deactivates the AF high pass filter. Default is "None".

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

20 Hz 100 Hz < demodulation bandwidth < 1.6 MHz
50 Hz: 200 Hz < demodulation bandwidth < 3 MHz
300 Hz: 800 Hz < demodulation bandwidth < 8 MHz

Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz

SCPI command:
[SENSe:]FILTer<n>:HPASs[:STATe] on page 148
[SENSe: ] FILTer<n>:HPASs:FREQuency on page 148

Low Pass — AF Filter
Opens the "Low Pass" selection list to select the filter type. Relative and absolute low
pass filter are available.

e Absolute low pass filters:
The 3 kHz, 15 kHz; 23 kHz and 150 kHz softkeys switch on a absolute low pass filter.
The filters are indicated by the 3 dB cutoff frequency. The 3 kHz, 15 kHz and 23 kHz
filters are designed as 5th-order Butterworth filters (30 dB/octave). The 150 kHz filter
is designed as 8th-order Butterworth filter (48 dB/octave).
The absolute low pass filters are active in the following demodulation bandwidth

range:
3 kHz: 6.4 kHz < demodulation bandwidth < 3 MHz
15 kHz: 50 kHz < demodulation bandwidth < 8 MHz

Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz
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23 kHz 50 kHz < demodulation bandwidth < 18 MHz

150 kHz: 400 kHz < demodulation bandwidth < 8 MHz

Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz

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

o "None" deactivates the AF low pass filter. Default is "None".

SCPI command:

[SENSe: ] FILTer<n>:LPASs[:STATe] on page 148

[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute] on page 149

[SENSe: ] FILTer<n>:LPASs:FREQuency:RELative on page 149

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:LPASs:STATe on page 237

[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency on page 237

Weighting < AF Filter
Opens the "Weighting" selection list to select the weighting AF filter.

None — Weighting — AF Filter
Deactivates the weighting filter. This is the default setting.

SCPI command:
[SENSe:]FILTer<n>:HPASs[:STATe] on page 148

CCITT — Weighting — AF Filter
Switches on a CCITT P.53 weighting filter. The weighting filter is active in the following
demodulation bandwidth range:

20 kHz < demodulation bandwidth < 3 MHz

For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:

[SENSe: ] FILTer<n>:CCIT on page 146

SFM:

[SENSe: ] SFM:<ChannelType>:FILTer:CCITt:STATe on page 234

CCIR Unweighted — Weighting < AF Filter

Switches on the CCIR unweighted filter, which is the combination of the 20 Hz highpass
and 23 kHz low pass filter. The weighting filter is active in the following demodulation
bandwidth range:

50 kHz < demodulation bandwidth < 1.6 MHz
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For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:
[SENSe: ] FILTer<n>:CCIR[:UNWeighted] [:STATe] on page 146

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:CCIR[:UNWeighted] [ :STATe]
on page 234

CCIR Weighted < Weighting < AF Filter
Switches on the CCIR weighted filter. The weighting filter is active in the following demod-
ulation bandwidth range:

100 kHz < demodulation bandwidth < 3.0 MHz

For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:

[SENSe: ] FILTer<n>:CCIR:WEIGhted[:STATe] on page 147

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:CCIR:WEIGhted[:STATe] on page 235

A Weighted «— Weighting < AF Filter
Switches on the A weighted filter. The weighting filter is active in the following demodu-
lation bandwidth range:

100 kHz < demodulation bandwidth < 800 kHz
SCPI command:
[SENSe: ] FILTer<n>:AWEighted[:STATe] on page 145

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:AWEighted[:STATe] on page 234

Deemphasis — AF Filter
Opens the "Deemphasis" selection list to switch on a deemphasis with the given time
constant.

The deemphasis is active in the following demodulation bandwidth range:

Note: For FM stereo measurements (K7S), the demodulation bandwidth is always 400
kHz, thus the deemphasis is always active.

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

The following table shows the required demodulation bandwidth for an error less than 0.5
dB up to a maximum AF frequency.
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deemphasis 25 ps 50 ps 75 us 750 ps
max. AF frequency 25 kHz 12 kHz 8 kHz 800 Hz
required demodulation bandwidth 2200kHz |[=100kHz |=50kHz 26.4 kHz

For higher AF frequencies the demodulation bandwidth must be increased.

SCPI command:

[SENSe: ] FILTer<n>:DEMPhasis[:STATe] on page 147

[SENSe: ] FILTer<n>:DEMPhasis:TCONstant on page 147

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:STATe on page 235
[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:TCONstant on page 236

All AF Filter Off — AF Filter
Disables all specified AF Filters.

SCPI command:
[SENSe:]FILTer<n>:AOQOFF on page 145

Demod Filter
By default, a flat demodulation filter is used in Analog Demodulation mode. However, in
order to optimize the settling behaviour of the filter, a Gaussian filter can be used instead.

For details on sample rates, measurement times and trigger offsets for various demod-
ulation bandwidths when using a Gaussian filter, see chapter 2.1.8, "Sample Rate, Mea-
surement Time and Trigger Offset", on page 18.

SCPI command:
[SENSe: | BANDwidth:DEMod: TYPE on page 144

Softkeys of the Sweep Menu — SWEEP Key (R&S FSV-K7)

The following table shows all softkeys available in the "Sweep" menu in "Analog Demod-
ulation" mode (SWEEP key). It is possible that your instrument configuration does not
provide all softkeys. If a softkey is only available with a special option, model or (mea-
surement) mode, this information is delivered in the corresponding softkey description.

CONLINUOUS SWEEP.c.ciiiiiieiieie ittt et e e e e e e e e e e e e s e s s s b s e e aeeaeeeeeaaeaaaeeessaessannnnns 53
SINGIE SWEEP ... i e e e e e e e e et e e e e e e e e et 54
CoNtiNUE SINGIE SWEEP....coiiiiiiicccee e e e e e e e e e e e e e e eaaaees 54
L= TS 0T TSP 54
RS STT o TN o 11| o PR 54
SWEEP POINES...cii i a e e e e e e e e e e e e e aananannna 54

Continuous Sweep
Sets the continuous sweep mode: the sweep takes place continuously according to the
trigger settings. This is the default setting.
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The trace averaging is determined by the sweep count value (see the "Sweep Count"
softkey, "Sweep Count" on page 54).

SCPI command:
INIT:CONT ON, see INITiate<n>:CONTinuous on page 182

Single Sweep

Sets the single sweep mode: after triggering, starts the number of sweeps that are defined
by using the Sweep Count softkey. The measurement stops after the defined number of
sweeps has been performed.

SCPI command:
INIT:CONT OFF, see INITiate<n>:CONTinuous on page 182

Continue Single Sweep
Repeats the number of sweeps set by using the Sweep Count softkey, without deleting
the trace of the last measurement.

This is particularly of interest when using the trace configurations "Average" or "Max
Hold" to take previously recorded measurements into account for averaging/maximum
search.

SCPI command:
INITiate<n>:CONMeas on page 181

Meas Time

Opens an editor for entering the measurement time of the analog demodulation. For
details on the measurement time values refer to chapter 2.1.8, "Sample Rate, Measure-
ment Time and Trigger Offset", on page 18.

Note: For FM Stereo measurements (option K7S), the minimum measurement time is 2
ms.

SCPI command:
[SENSe: ] ADEMod:MTIMe on page 130

Sweep Count

Opens an edit dialog box to enter the number of sweeps to be performed in the single
sweep mode. Values from 0 to 32767 are allowed. If the values O or 1 are set, one sweep
is performed. The sweep count is applied to all the traces in a diagram.

If the trace configurations "Average", "Max Hold" or "Min Hold" are set, the sweep count
value also determines 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 per-
formed.

SCPI command:
[SENSe: ] SWEep:COUNt on page 151

Sweep Points
Opens an edit dialog box to enter the number of measured values to be collected during
one sweep.

e Entry via rotary knob:
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— Inthe range from 101 to 1001, the sweep points are increased or decreased in
steps of 100 points.
— In the range from 1001 to 32001, the sweep points are increased or decreased
in steps of 1000 points.
e Entry via keypad:
All values in the defined range can be set.
The default value is 691 sweep points.

SCPI command:
[SENSe: ] SWEep: POINts on page 153

Softkeys of the Trace Menu — TRACE key (R&S FSV-K7)

The TRACE key is used to configure the data acquisition for measurement and the
analysis of the measurement data.

Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6

Selects the active trace (1, 2, 3, 4, 5, 6) and opens the "Trace Mode" submenu for the
selected trace. The default setting is trace 1 in the overwrite mode (see "Clear

Write" on page 15), the other traces are switched off (see "Blank" on page 16).

For details see chapter 2.1.4, "Trace Mode Overview", on page 15.

Tip: To configure several traces in one step, press the Trace Wizard softkey to open a
trace configuration dialog. See also chapter 2.1.3, "Configuring Traces", on page 13.

SCPI command:
Selected via numeric suffix of:TRACe<1. .. 6> commands

Clear Write < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Overwrite mode: the trace is overwritten by each sweep. This is the default setting.

All available detectors can be selected.
SCPI command:

DISP:TRAC:MODE WRIT, See DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 109

Max Hold «— Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6

The maximum value is determined over several sweeps and displayed. The R&S FSV
saves the sweep result in the trace memory only if the new value is greater than the
previous one.

The detector is automatically set to "Positive Peak".

This mode is especially useful with modulated or pulsed signals. The signal spectrum is
filled up upon each sweep until all signal components are detected in a kind of envelope.

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE MAXH, see DISPlay[:WINDow<n>] :TRACe<t>:MODE
on page 109
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Min Hold — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6

The minimum value is determined from several measurements and displayed. The
R&S FSV saves for each sweep the smallest of the previously stored/currently measured
values in the trace memory.

The detector is automatically set to "Negative Peak".

This mode is useful e.g. for making an unmodulated carrier in a composite signal visible.
Noise, interference signals or modulated signals are suppressed whereas a CW signal
is recognized by its constant level.

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE MINH, see DISPlay [ :WINDow<n>] :TRACe<t>:MODE
on page 109

Average — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
The average is formed over several sweeps. The Sweep Count determines the number
of averaging procedures.

All available detectors can be selected. If the detector is automatically selected, the sam-
ple detector is used (see chapter 2.1.7, "Detector Overview", on page 17).

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE AVER, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 109

View < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
The current contents of the trace memory are frozen and displayed.

Note: If a trace is frozen, the instrument settings, apart from level range and reference
level (see below), can be changed without impact on the displayed trace. The fact that
the displayed trace no longer matches the current instrument setting is indicated by the
#* icon on the tab label.

If the level range or reference level is changed, the R&S FSV automatically adapts the
measured data to the changed display range. This allows an amplitude zoom to be made
after the measurement in order to show details of the trace.

SCPI command:
DISP:TRAC:MODE VIEW, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 109

Blank < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Hides the selected trace.

SCPI command:
DISP:TRAC OFF, see DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 110

Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Opens a submenu to select the detector manually, or activate automatic selection.

If a detector was selected manually, the "MAN" indicator is highlighted.
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If "AUTO" is selected, the detector is defined automatically, depending on the selected

trace mode:
Trace mode Detector
Clear Write Auto Peak
Max Hold Positive Peak
Min Hold Negative Peak
Average Sample Peak
View —
Blank —

For details see chapter 2.1.7, "Detector Overview", on page 17.

Note: In Analog Demod mode, if AUTO is selected, the Auto Peak detector is used
regardless of the trace mode. However, if Noise or Phase Noise measurements are per-
formed in Analog Demod mode, the Sample Detector is used.

Auto Select < Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the optimum detector for the selected trace and filter mode. This is the default
setting.

For details see also chapter 2.1.7, "Detector Overview", on page 17.

Trace mode Detector
Clear/Write Auto Peak
Average Sample
Max Hold Max Peak
Min Hold Min Peak

SCPI command:
[SENSe:] [WINDow: ] DETector<trace>[:FUNCtion] :AUTO on page 155

Auto Peak — Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Auto Peak" detector.

For details see chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
DET APE, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 155

Positive Peak <— Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Positive Peak" detector.

For details see chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
DET POS, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 155
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Negative Peak — Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Negative Peak" detector.

For details see chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
DET NEG, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 155

Sample < Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Sample" detector.

For details see chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
DET SAMP, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 155

RMS «— Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "RMS" detector.

For details see chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
DET RMS, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 155

Average — Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Average" detector.

For details see chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
DET AVER, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 155

Quasipeak — Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Quasipeak" detector.

The quasipeak detector is available with option R&S FSV-K54.
For details see chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
DET QPE, see [SENSe:] [WINDow: ] DETector<trace>[:FUNCtion]
on page 155

CISPR Average — Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "CISPR Average" detector.

The CISPR Average detector is available with option R&S FSV-K54.
For details see chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
DET CAV, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 155
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RMS Average < Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "RMS Average" detector.

The quasipeak detector is available with option R&S FSV-K54.
For details see chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
DET CRMS, see [SENSe: ] [WINDow: ]DETector<trace>[:FUNCtion]
on page 155

More Traces
Opens a submenu to select one of the traces not currently displayed in the main menu.

Trace Wizard
Opens the "Trace Wizard" dialog. See chapter 2.1.3, "Configuring Traces", on page 13.

Average Mode
Opens a submenu to select the averaging method for the average trace mode. The fol-
lowing methods are available:

® |in
® |og
® Power

Logarithmic averaging is preferred to display signals with a low signal to noise ratio. While
positive peak values are decreased in logarithmic averaging due to the characteristics
involved, it is also true that negative peaks are increased relative to the average value.
If the distorted amplitude distribution is averaged, a value is obtained that is smaller than
the actual average value. The difference is -2.5 dB.

This low average value is usually corrected in noise power measurements by a 2.5 dB
factor. Therefore the R&S FSV offers the selection of linear averaging. The trace data is
converted to linear values prior to averaging, then averaged and reconverted to logarith-
mic values. After these conversions the data is displayed on the screen. The average
value is always correctly displayed irrespective of the signal characteristic.

In case of stationary sinusoidal signals both logarithmic and linear averaging has the
same results.

Lin — Average Mode

Activates linear averaging. Linear averaging means that the power level values are con-
verted into linear units prior to averaging. After the averaging, the data is converted back
into its original unit.

This softkey takes effect if the grid is set to a linear scale (see "Range Linear" softkey,
"Range Linear %" on page 43). In this case, the averaging is done in two ways (depending
on the set unit — see "Unit" softkey):

e The unitis set to either W or dBm: the data is converted into W prior to averaging,
i.e. averaging is done in W.

e The unitis set to either V, A, dBmV, dBuV, dBuA or dBpW: the data is converted into
V prior to averaging, i.e. averaging is done in V.

SCPI command:
SENS:AVER1:TYPE LIN, see [SENSe: ]| AVERage<n>:TYPE on page 154
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Log «— Average Mode
Activates logarithmic averaging.

This averaging method only takes effect if the grid is set to a logarithmic scale
("Range" softkey), i.e. the unit of the data is dBm. In this case the values are averaged
in dBm. Otherwise (i.e. with linear scaling), the behavior is the same as with linear aver-
aging (see Lin softkey). For further information on logarithmic scaling refer to the "Aver-
age Mode" softkey.

SCPI command:
SENS:AVER1:TYPE VID, see [SENSe: | AVERage<n>:TYPE on page 154

Power — Average Mode
Activates linear power averaging.

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

Unlike the linear mode, the averaging is always done in W.

SCPI command:
SENS:AVER1:TYPE POW, see [SENSe: ] AVERage<n>:TYPE on page 154

ASCII Trace Export
Opens the "ASCII Trace Export Name" dialog box and saves the active trace in ASCII
format to the specified file and directory.

The file consists of the header containing important scaling parameters and a data section
containing the trace data. For details on an ASCII file see chapter 2.1.10, "ASCII File
Export Format", on page 23.

This format can be processed by spreadsheet calculation programs, e.g. MS-Excel. It is
necessary to define ';' as a separator for the data import. Different language versions of
evaluation programs may require a different handling of the decimal point. It is therefore
possible to select between separators '.' (decimal point) and',' (comma) using the "Decim
Sep" softkey (see "Decim Sep" on page 60).

SCPI command:
FORMat:DEXPort:DSEParator on page 181
MMEMory : STORe<n>:TRACe on page 179

Decim Sep

Selects the decimal separator with floating-point numerals for the ASCII Trace export to
support evaluation programs (e.g. MS-Excel) in different languages. The values "' (dec-
imal point) and ',' (comma) can be set.

SCPI command:
FORMat:DEXPort:DSEParator on page 181

Softkeys of the Trigger Menu — TRIG Key (R&S FSV-K7)

The following table shows all softkeys available in the "Trigger" menu in "Analog Demod-
ulation" mode (TRIG key). It is possible that your instrument configuration does not pro-
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vide all softkeys. If a softkey is only available with a special option, model or (measure-
ment) mode, this information is delivered in the corresponding softkey description.

LI (e e =T RS o0 o= YRR PTPPPRRN 61
L FTEE RUN.....eeececeeeeeeteteteee ettt ettt eae et sttt e an e se st etetnan e sensetesnas 61
O L= L AT | R T TR 61
L RF POWET. ...ttt sttt s s 61
L I POWET ...ttt ene e 62
L IVl 62
LU AM ettt 63
L Pttt bbbt 63
LR ettt 63
e 01T 63
Lo o 1= o= U UUUURPPN 63
THQGGEN POIAIIY ...ttt e e e ebr e e e e s sare e e e e e 63
THGEN OffSEL. ...ttt e s e e e e e s b eee e e e e 64
Repetition INTEIVaAL....... ..o e 64
QLI 1o L £ €= (S 1P 64
LI T Lo [T (0] o o 1 PRSPPI 64

Trigger Source
Opens the "Trg Source" submenu to select the trigger source.

In "Analog Demodulation" mode, the next measurement is triggered if the selected input
signal exceeds the threshold specified using the "Trigger Level" softkey (see "Trigger
Level" on page 63). A periodic signal modulated onto the carrier frequency can be
displayed in this way. It is recommended that the measurement time covers at least five
periods of the audio signal.

For triggering with AM, FM, PM or RF trigger sources to be successful, the measurement
time must cover at least 5 periods of the audio signal.

SCPI command:
TRIGger<n>[:SEQuence] : SOURce on page 163

Free Run — Trigger Source
The start of a sweep is not triggered. Once a measurement is completed, another is
started immediately.

SCPI command:
TRIG:SOUR IMM, see TRIGger<n>|:SEQuence] : SOURce on page 163

External — Trigger Source
Defines triggering via a TTL signal at the "EXT TRIG/GATE IN" input connector on the
rear panel.

SCPI command:
TRIG:SOUR EXT, see TRIGger<n>[:SEQuence] : SOURce on page 163

RF Power < Trigger Source
Defines triggering of the measurement via signals which are outside the measurement
channel.
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This trigger mode is available with detector board 1307.9554.02 Rev 05.00 or higher. It
is not available for input from the R&S Digital I/Q Interface (option R&S FSV-B17). If RF
Power trigger mode is selected and digital baseband input is activated, the trigger mode
is automatically switched to "Free Run".

In RF Power trigger mode the instrument uses a level detector at the first intermediate
frequency. The detector threshold can be selected in a range between - 50 dBm and -10
dBm at the input mixer. The resulting trigger level at the RF input lies within the following
range:

(-24dBm + RF Att ) < Triggerlevel < (+5dBm + RF Att), max. 30 dBm, for Preamp = OFF
(-40dBm + RF Att ) < Triggerlevel < (-11dBm + RF Att), max. 30 dBm, for Preamp = ON
with

500 MHz < InputSignal = 7 GHz

Note: If input values outside of this range occur (e.g. for fullspan measurements), the

sweep may be aborted and a message indicating the allowed input values is displayed
in the status bar.

SCPI command:

TRIG:SOUR RFP, see TRIGger<n>[:SEQuence] : SOURce on page 163
SWE : EGAT: SOUR RFP for gated triggering, see [SENSe: ] SWEep:EGATe : SOURce
on page 152

IF Power — Trigger Source
Defines triggering of the measurement via signals which are outside the measurement
channel.

For this purpose, the R&S FSV uses a level detector at the second intermediate fre-
quency. lts threshold can be set in a range between -50 dBm and -10 dBm at the input
mixer. The resulting trigger level at the RF input is calculated via the following formula:

"mixerlevel,;, + RFAtt — PreampGain < Input Signal < mixerlevel,,,, + RFAtt — Preamp-
Gain"

The bandwidth at the intermediate frequency is 20 MHz. The R&S FSV is triggered as
soon as the trigger threshold is exceeded within a 10 MHz range around the selected
frequency (= start frequency in the frequency sweep).

Thus, the measurement of spurious emissions, e.g. for pulsed carriers, is possible even
if the carrier lies outside the selected frequency span.

SCPI command:

TRIG:SOUR IFP, see TRIGger<n>[:SEQuence] : SOURce on page 163

SWE : EGAT: SOUR IFP for gated triggering, see [SENSe: | SWEep:EGATe: SOURce
on page 152

FM — Trigger Source
Triggers on the specified frequency level of the FM signal.

SCPI command:
TRIG:SEQ:SOUR FM, see TRIGger<n>|[:SEQuence] : SOURce on page 163
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AM — Trigger Source
Triggers on the specified modulation depth of the AM signal.

SCPI command:
TRIG:SEQ:SOUR AMR, Ssee TRIGger<n>[:SEQuence] : SOURce on page 163

PM «— Trigger Source
Triggers on the specified phase of the PM signal.

SCPI command:
TRIG:SEQ:SOUR PM, see TRIGger<n>[:SEQuence] : SOURce on page 163

RF < Trigger Source
Triggers on the specified level of the RF signal.

Note: The RF offline trigger is based on the 1/Q data of the demodulated signal, limited
to the demodulation bandwidth. For a wider trigger bandwidth and triggering based on
the currently measured RF input signal, use the more powerful RF Power trigger.

SCPI command:
TRIG:SEQ:SOUR AM, See TRIGger<n>[:SEQuence] : SOURce on page 163

Time < Trigger Source
Opens an edit dialog box to define a repetition interval in which the measurement is
triggered. The shortest interval is 2 ms.

SCPI command:
TRIG:SOUR TIMETRIGger<n>|[:SEQuence] :SOURce on page 163

Trigger Level
Defines the trigger level as a numeric value.

In the trigger mode "Time", this softkey is not available.

SCPI command:

TRIGger<n>[:SEQuence] :LEVel: IFPower on page 161
For digital input via the R&S Digital 1/Q Interface, R&S FSV-B17:
TRIGger<n>[:SEQuence] : LEVel :BBPower on page 160

Trigger Polarity
Sets the polarity of the trigger source.

The sweep starts after a positive or negative edge of the trigger signal. The default setting
is "Pos". The setting applies to all modes with the exception of the "Free Run" and

"Time" mode.

"Pos" Level triggering: the sweep is stopped by the logic "0" signal and restar-
ted by the logical "1" signal after the gate delay time has elapsed.

"Neg" Edge triggering: the sweep is continued on a "0" to "1" transition for the

gate length duration after the gate delay time has elapsed.
SCPI command:
TRIGger<n>[:SEQuence] : SLOPe on page 162
[SENSe: ] SWEep:EGATe: POLarity on page 152
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Trigger Offset

Opens an edit dialog box to enter the time offset between the trigger signal and the start
of the sweep. The time may be entered in multiples of 125 ns in the range -13sto 13 s
(default 0 s).

offset > 0: start of the sweep is delayed

offset < 0: sweep starts earlier (pre-trigger)
only possible for span = 0 and gated trigger switched off
not possible if RMS or average detector activated

maximum allowed range and the maximum resolution limited by the sweep
time:

®  rangen.x = —499/500 x sweep time

e  resolution,,,, = sweep time/500

In the trigger modeTime, this softkey is not available.

For details on the relation between demodulation bandwidth and trigger offset refer to
chapter 2.1.8, "Sample Rate, Measurement Time and Trigger Offset", on page 18.

SCPI command:
TRIGger<n>[:SEQuence] :HOLDoff [:TIME] on page 159

Repetition Interval

Opens an edit dialog box to define a repetition interval in which the measurement is
triggered. The shortest interval is 2 ms. This softkey is only available if the trigger source
"Time" is selected (see "Time" on page 63).

SCPI command:
TRIGger<n>[:SEQuence] : TIME:RINTerval on page 162

Trigger Hysteresis

Defines the value for the trigger hysteresis for "IF power" or "RF Power" trigger sources.
The hysteresis in dB is the value the input signal must stay below the power trigger level
in order to allow a trigger to start the measurement. The range of the value is between 3
dB and 50 dB with a step width of 1 dB.

SCPI command:
TRIGger<n>[:SEQuence] : IFPower:HYSTeresis on page 159

Trigger Holdoff
Defines the value for the trigger holdoff. The holdoff value in s is the time which must
pass before triggering, in case another trigger event happens.

This softkey is only available if "IFPower", "RF Power" or "BBPower" is the selected trig-
ger source.

SCPI command:
TRIGger<n>[:SEQuence] : IFPower :HOLDoff on page 159

For digital input via the R&S Digital I/Q Interface, R&S FSV-B17:
TRIGger<n>[:SEQuence] :BBPower :HOLDof f on page 158
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2.2.10 Softkeys of the Marker Menu — MKR key (R&S FSV-K7)

The following table shows all softkeys available in the "Marker" menu in "Analog Demod-
ulation" mode (MKR key). It is possible that your instrument configuration does not pro-
vide all softkeys. If a softkey is only available with a special option, model or (measure-
ment) mode, this information is provided in the corresponding softkey description.

Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta............ccccceeuun...... 65
Y o LR\ =T =T TS 65
1Y P2 T =T o (O TR I =T = 66
1Y F= T NG A A= o R 66

L AL IMAIKEE Off....vvvieieceeteteeeeseetetetee et sttt es st sssseteseassesestesesnasseneesesnas 67
F Y= T =T O 1 PR PRI 67
Y =T T 1= o) [ TP 67
BT T RS (=Y o1 YU 67

L StepSize StANAAIG. .......ooveeeeeceeeeeee et 68

L StepSize SWEEP POINES.......c.cieeeeieeeeeeeeeeeeeeee e e et ee e et e et s s en e s 68
T T oo o B (] o= o b O T 68
[T S Y/ | = T To I B L= | = T P 68
LiNK TIME MAIKET .. ..ottt ettt e e ettt e e e et e e e et e e e e eabe e e ereaaeeeeerannnns 69
LinK AF SPectrum Marker........uuuueioie i e e e e e e e e e e e e eeaennaans 69

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

The "Marker X" softkey activates the corresponding marker and opens an edit dialog box
to enter a value for the marker to be set to. Pressing the softkey again deactivates the
selected marker.

If a marker value is changed using the rotary knob, the step size is defined via the Stepsize
Standard or Stepsize Sweep Points softkeys.

Marker 1 is always the reference marker for relative measurements. If activated, markers
2 to 16 are delta markers that refer to marker 1. These markers can be converted into
markers with absolute value display using the "Marker Norm/Delta" softkey. If marker 1
is the active marker, pressing the "Marker Norm/Delta" softkey switches on an additional
delta marker.

SCPI command:

CALCulate<n>:MARKer<m>[:STATe] on page 102

CALCulate<n>:MARKer<m>:X on page 103

CALCulate<n>:MARKer<m>:Y on page 106
CALCulate<n>:DELTamarker<m>[:STATe] on page 170
CALCulate<n>:DELTamarker<m>:X on page 171
CALCulate<n>:DELTamarker<m>:X:RELative on page 171
CALCulate<n>:DELTamarker<m>:Y on page 172

More Markers
Opens a sub-menu to select one of up to 16 available markers. See "Marker 1 / Marker
2 [ Marker 3/ ... Marker 16,/ Marker Norm/Delta" on page 65.
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Marker to Trace
Opens an edit dialog box to enter the number of the trace on which the marker is to be
placed.

SCPI command:
CALCulate<n>:MARKer<m>:TRACe on page 103

Marker Wizard

Opens a configuration dialog for markers. The marker wizard allows you to configure and
activate up to 16 different markers in one dialog. The first 8 markers are displayed on one
tab, the last 8 markers on a second tab. For each marker, the following settings are

available:
1I
Marker 1..8
Selected State Type Ref. Marker Trace

(Marker 1 | M on/off [Normal Delta)) to | 1 ]
([etta1 ] R on/oft [FormalDelta) o (1 ¢ [1 |
( peltaz | M on/off ([NormalEE®) to (1 21 |
|
|

| Delta3 | M on/off [NormaliBEEN) to |1 2] [1
| Deltaa | on/off to 1 +] |1

[

Delta5 | v Delta 1 f1

[mll_()n/off [@toll :][1 |
Costar ) owot [Ema@E =i i ]
( Dettas | [ on/off ([NormalfDEIE®)| to 1 :|[1 |

| All Marker Off |

"Selected/ When you press the "Selected" or "State" field the corresponding
State" marker is activated and the marker row is highlighted.

"Normal/Delta" Defines whether itis a normal marker or delta marker. For delta markers
you can define a reference marker.

"Ref. Marker" Reference marker for delta markers. The marker values for the delta
marker are indicated relative to the specified reference marker.
The reference marker can either be another active marker, or a fixed
reference marker ("FXD", see "Ref Fixed" on page 70).
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"Trace" Trace for which the marker is to be set.
SCPI command:

CALCulate<n>:MARKer<m>[:STATe] on page 102
CALCulate<n>:DELTamarker<m>[:STATe] on page 170
CALCulate<n>:MARKer<m>:TRACe on page 103
CALCulate<n>:DELTamarker<m>:TRACe on page 171
CALCulate<n>:DELTamarker<m>:MREF on page 170

All Marker Off < Marker Wizard
Switches all markers off. It also switches off all functions and displays that are associated
with the markers/delta markers.

SCPI command:
CALCulate<n>:MARKer<m>:AOFF on page 97

All Marker Off
Switches all markers off. It also switches off all functions and displays that are associated
with the markers/delta markers.

SCPI command:
CALCulate<n>:MARKer<m>:AOFF on page 97

Marker Table
Defines how the marker information is displayed.

For more information, see "Displayed Marker Information™ in the description of the base

unit.

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

"Off" Displays the marker information within the diagram area.

"Aut" (Default) The marker table is displayed automatically if more than 2

markers are active, and removed if only 1 or 2 markers are active. This
helps keep the information in the display clear.

SCPI command:
DISPlay:MTABle on page 107

Marker Stepsize
Opens a submenu to set the step size of all markers and delta markers.

Default value for the marker step size is Stepsize Sweep Points.
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Stepsize Standard — Marker Stepsize

Moves the marker or delta marker from one measurement point to the next, if the marker
or delta marker value is changed via the rotary knob ( "Marker 1 / Marker 2 / Marker 3 /
... Marker 16,/ Marker Norm/Delta" softkeys, see "Marker 1 / Marker 2 / Marker 3 / ...
Marker 16,/ Marker Norm/Delta" on page 65). If more measured values than measure-
ment points exist, it is not possible to read out all measured values. In this case, use the
Stepsize Sweep Points softkey.

SCPI command:
CALC:MARK:X:SSIZ STAN (see CALCulate<n>:MARKer<m>:X:SSIZe
on page 105)

Stepsize Sweep Points «— Marker Stepsize

Moves the marker or delta marker from one measured value to the next, if the marker or
delta marker value is changed via the rotary knob ( "Marker 1 / Marker 2 / Marker 3/ ...
Marker 16,/ Marker Norm/Delta" softkeys, see "Marker 1 / Marker 2 / Marker 3/ ... Marker
16,/ Marker Norm/Delta" on page 65). If more measured values than measurement points
exist, every single measured value is accessible and its value is displayed in the marker
field.

The number of measured values is defined in the ""'Sweep
Points softkey.

menu via the Sweep

This functionality is available for all base unit measurements with the exception of sta-
tistics ( "APD" and "CCDF" softkeys in the "Measurement" menu).

SCPI command:
CALC:MARK:X:SSIZ POIN (see CALCulate<n>:MARKer<m>:X:SSTZe
on page 105)

Marker Zoom (span > 0)

Opens an edit dialog box to enter a display range for the zoom. The area around marker
1 is expanded accordingly and more details of the result can be seen. If no marker is
activated, marker 1 is switched on and set on the largest signal.

The following sweep is stopped at the position of the reference marker. The frequency
of the signal is counted and the measured frequency becomes the new center frequency.
The zoomed display range is then configured and the new settings are used by the
R&S FSV for further measurements.

If the display has not yet been switched to the new frequency display range and you press
the softkey, the procedure is aborted. If an instrument setting is changed during this
operation, the procedure is also aborted.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:Z0O0OM on page 94

Link Mkr1 and Delta1
The delta marker 1 is linked to marker 1, so if the x-axis value of the marker 1 is changed,
the delta marker 1 will follow on the same x-position. The link is off by default.
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You can set the two markers on different traces to measure the difference (e.g. between
a max hold trace and a min hold trace or between a measurement and a reference trace).

SCPI command:
CALCulate<n>:DELTamarker<m>:LINK on page 169

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

SCPI command:
CALCulate<n>:MARKer<m>:LINK on page 94

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

SCPI command:
CALCulate<n>:MARKer<m>:LINK on page 94

Softkeys of the Marker Function Menu — MKR FUNC Key (R&S FSV-
K7)

The following table shows all softkeys available in the "Marker Function" menu.

SeleCt Marker (NO)....c i et e e e e e e e 69
PRASE NOISE......cceeeeiee ettt et e e e e e e e et e e e e e e e e e erennns 70
RET FIXEU. .o eiiiitititceeie ittt ettt et e e e e e e et e e e e e e be b seseeeaaeesereeeeesssrarannnnnnses 70
T A = C=Ye YL ST 70
L REf POINt LEVEL...evvveeieieeeeeeeeeeeececte ettt ee e aeae ettt en s s s s s aenens 70
L Ref Point Frequency (span > 0)/Ref Point Time (zero span)...........cccceeeeue.... 70
L PAK SAICH. ettt ettt et e ettt e e et et eee et et e ee et et eeeerenaens 70
(TR0 = 3o [0 ).V o 1 71
Y =T N gl == 1S I 71
L PEak LiSt ON/Off......cucueeeeeeeeeeeecececiete et ee s ae s st en s s nans 72
L SOt MOAE FIEG/LVL.. ..ottt ettt e et 72
L IMAX PEAK COUNL. vttt et et eee e et et et eeeeeeee et eeeereeseeeeneeeeeeeenrennens 72
L PEAK EXCUISION. c. vttt et eee e et et eeeeee et eeeeeeeee e eeeeseeee e eeeeseeeeneeeeeeeaeeeeeeeanens 72
L L@ft LiMite.eereeeeeeeceeeceeeeeeeee ettt ettt ettt et ettt et et seteteteaeteseseeneees 72
L RIGNE LMttt et ee et s s e s e se e e enen s s s eeaeenens 72
L T REESNOIG. ettt et n e e s nn e eaeenas 73
L ASCII File EXPOMt....iveiieeeeeeee ettt ettt s s s s en s e se s s ereeeensseenens 73
L DIEOIM SP. ettt ettt ettt e e sttt se e st eee e e seenens 73
L MAIKET NUMDE e ettt et e et e et et e e et eaeereee et eeeeneeeeeeereenens 73

Select Marker (No)

Opens a submenu to select one of 16 markers and define whether the marker is a normal
or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/
Delta" on page 65). "(No)" indicates the number of the currently active marker.

See "Marker 1/ Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 65.
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Phase Noise
For AF spectrum displays, the Phase Noise marker is a normal marker with a special
display value.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult on page 92
CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult on page 92

Ref Fixed

Opens a submenu to set all values of a reference point. Instead of using the current values
of the reference marker (marker 1) as reference point for the delta markers, level and
frequency or time are set to fixed values and used as reference point.

Ref. Fixed On/Off — Ref Fixed

Switches the relative measurement to a fixed reference value on or off. The level and
frequency or time values of marker 1 immediately become the reference point, but can
be altered using the corresponding softkeys ("Ref Point Level" on page 70, "Ref Point
Frequency (span > 0)/Ref Point Time (zero span)" on page 70 and "Peak

Search" on page 70).

When set to ON, all delta markers which previously referenced marker 1 are automatically
set to reference the fixed marker.

The reference marker assignment can be changed using the "Marker Wizard" (see
"Marker Wizard" on page 66).

SCPI command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 168

Ref Point Level — Ref Fixed
Opens an edit dialog box to enter a reference level value. All relative level values of the
delta markers refer to this reference level.

SCPI command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 167

Ref Point Frequency (span > 0)/Ref Point Time (zero span) < Ref Fixed

Opens an edit dialog box to enter a frequency reference or time value. All relative fre-
quency or time values of the delta markers refer to this frequency reference. For phase
noise measurement, input of reference time is not possible.

SCPI command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 167

Peak Search — Ref Fixed
Sets the maximum value of the selected trace as the reference point.

SCPI command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint :MAXimum/[ :PEAK]
on page 166
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n dB down

Opens an edit dialog box to enter a value to define the level spacing of the two temporary
markers to the right and left of marker 1 (default setting: 3 dB). Activates the temporary
markers T1 and T2. The values of the temporary markers (T1, T2) and the entered value
(ndB) are displayed in the marker field.

If a positive value is entered, the markers T1 and T2 are placed below the active reference
marker. If a negative value (e.g. for notch filter measurements) is entered, the markers
T1 and T2 are placed above the active reference marker. Marker T1 is placed to the left
and marker T2 to the right of the reference marker.

In the marker table, the following results are displayed:

Span setting Parameter name Description

span >0 Bw frequency spacing of the two temporary markers
Q factor quality of the displayed bandwidth value (Bw)

span =0 PWid pulse width between the two temporary markers

If it is not possible to form the frequency spacing for the n dB value (e.g. because of noise
display), dashes instead of a measured value are displayed.

SCPI command:

CALC:MARK1:FUNC:NDBD:STAT ON, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : STATe on page 101

CALC:MARK1:FUNC:NDBD 3dB, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown on page 99

CALC:MARKI1:FUNC:NDBD:RES? ,see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown :RESult on page 100

CALC:MARK:FUNC:NDBD:QFAC?, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : QFACtor on page 100

CALC:MARK1 : FUNC:NDBD: FREQ? (span > 0), see CALCulate<n>:MARKer<m>:
FUNCtion:NDBDown:FREQuency on page 99

CALC:MARK1:FUNC:NDBD:TIME? (span = 0), see CALCulate<n>:MARKer<m>:
FUNCtion:NDBDown:TIME on page 101

Marker Peak List

Opens the "Peak List" submenu to define criteria for the sort order and the contents of
the peak list. For each listed peak the frequency ("Stimulus") and level ("Response")
values are given. In addition, the peaks are indicated in the trace display. A maximum of
50 entries are listed.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNt on page 97
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X on page 98
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y on page 98
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Peak List On/Off — Marker Peak List

Activates/deactivates the marker peak list. If activated, the peak list is displayed and the
peaks are indicated in the trace display.

SCPI command:

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STAT on page 93

Sort Mode Freq/Lvl — Marker Peak List
Defines the criteria for sorting:

FREQ sorting in ascending order of frequency values (span > 0) or time values (span = 0)

"LvI" sorting in ascending order of the level

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT on page 97

Max Peak Count — Marker Peak List
Defines the maximum number of peaks to be determined and displayed.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE on page 93

Peak Excursion «— Marker Peak List

Opens an edit dialog box for level measurements to enter the minimum level value by
which a signal must rise or fall so that it will be identified 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 details see also "Specifying the suitable peak excursion" and "Effect of different peak
excursion settings" in the description of the base unit.

SCPI command:
CALCulate<n>:MARKer<m>:PEXCursion on page 102

Left Limit — Marker Peak List

Opens an edit dialog box to enter a value for the lower limit (left vertical line: S1 for span
> 0; T1 for zero span). The search is performed between the lines of the left and right
limit (see also Right Limit softkey).

SCPI command:
CALCulate<n>:MARKer<m>:X:SLIMits:LEFT on page 104

Right Limit — Marker Peak List

Opens an edit dialog box to enter a value for the upper limit (left vertical line: S2 for span
> 0; T2 for zero span). The search is performed between the lines of the left and right
limit (see also Left Limit softkey). If no value is set, the upper limit corresponds to the stop
frequency.

SCPI command:
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHT on page 104
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Threshold — Marker Peak List
Opens an edit dialog box to define the threshold line. The threshold line represents the
lower level limit for a "Peak" search and the upper level limit for a "Min" search.

SCPI command:
CALCulate<n>:THReshold:STATe on page 95
CALCulate<n>:THReshold on page 95

ASCII File Export — Marker Peak List
Opens the "ASCII File Export Name" dialog box and saves the active peak list in ASCII
format to the specified file and directory.

The file consists of the header containing important scaling parameters and a data section
containing the marker data. For details on an ASCII file see chapter 2.1.10, "ASCII File
Export Format", on page 23.

This format can be processed by spreadsheet calculation programs, e.g. MS-Excel. It is
necessary to define ';' as a separator for the data import. Different language versions of
evaluation programs may require a different handling of the decimal point. It is therefore
possible to select between separators '.' (decimal point) and',' (comma) using the "Decim
Sep" softkey (see "Decim Sep" on page 60).

SCPI command:
FORMat :DEXPort:DSEParator on page 181
MMEMory: STORe<n>:LIST on page 179

Decim Sep «— Marker Peak List

Selects the decimal separator with floating-point numerals for the ASCII Trace export to
support evaluation programs (e.g. MS-Excel) in different languages. The values '.' (dec-
imal point) and ', (comma) can be set.

SCPI command:
FORMat :DEXPort:DSEParator on page 181

Marker Number «— Marker Peak List
If enabled, the determined peaks are indicated by their corresponding marker number in
the trace display.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANN:LAB:STAT on page 92

Softkeys of the Input/Output Menu

The following table shows all softkeys available in the "Input/Output” menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only avail-
able with a special option, model or (measurement) mode, this information is provided in
the corresponding softkey description.

] o TU L (AN @ 5L TP 74
N[0TI T IS Lo U o YU 74
ViIdEO OUIPUL. ... e ettt ree e e e e e e e e e e eeeeetsaba e seeeaaaaseerennsns 74
Tracking GENEIATON.......uiiiiiiiiiiie ettt e e e e s e e e e e s s ebree e e e e e 74
01N =T RS T=Y a1 o] SO 75
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LI (oo =T O 11 SRS UPRPPPRPPPRPN 75
EXEEINAI IMIXEE ...ttt e e e e e e e e e e e e e e s eee e 75
[ 0] o TSI @ o R 75
] (o =L IS T o = YR 75
L oYU ==Y VOO 75
L CONNECLEA DVICE. ...ttt ee e 76
L INPUL SAMPIE RALE. ... .ottt ettt et n e 76
L FUI SCAIE LEVEL......vveeeeeeereeeeeeeeteee ettt er sttt sae e teeans 76
L LOVEI UNit..eieececececiccie ettt 76
L Adjust Reference Level to Full Scale LevVel........c.cccoueeeeueeeeeeieeeeeeeeeser e 76
TS 76
L ST 11101 L= TR 77
O 1= 113 o L= 77
1= 121 OO 77
L Firmware UPAAte.......c.coueeiueiieeeieeieeeee e et e st ra s s ere e seenens 77
L R&S SUPPOM ..ttt ettt ettt sttt s es s e e s e s eee e eesee e seeeeas 77
L DG CONT . ettt ettt n et ee e e e ee e 77
DiIgital TQ INTO...eeeeeee e e e s e e e 78
Input (AC/DC)

Toggles the RF input of the R&S FSV between AC and DC coupling.

This function is not available for input from the R&S Digital I/Q Interface (option R&S FSV-
B17).

SCPI command:

INPut:COUPling on page 174

Noise Source
Switches the supply voltage for an external noise source on or off. For details on con-
nectors refer to the R&S FSV Quick Start Guide, "Front and Rear Panel" chapter.

SCPI command:
DIAGnostic<n>:SERVice:NSOurce on page 181

Video Output
Sends a video output signal according to the measured level to the connector on the rear
panel of the R&S FSV.

Note: Video output does not return valid values in 1Q or FFT mode.

SCPI command:
OUTP:IF VID, see OUTPut:IF[:SOURce] on page 179

Tracking Generator
This softkey is only available if the R&S FSV option Tracking Generator (R&S FSV-B9)
or External Tracking Generator (R&S FSV-B10) or both are installed. It is not available
in 1/Q Analyzer mode.

For details see the base unit description.

W —
Operating Manual 1173.0666.02 — 06 74



R&S® FSV-K7/K7S Analog Demodulation Option R&S FSV-K7

Softkeys of the Analog Demodulation option (K7)

Power Sensor

For precise power measurement a power sensor can be connected to the instrument via
the front panel (USB connector) or the rear panel (power sensor, option R&S FSV-B5).
The Power Sensor Support firmware option (R&S FSV-K9) provides the power mea-
surement functions for this test setup.

This softkey is only available if the R&S FSV option Power Sensor (R&S FSV-K9) is
installed.

For details see the chapter "Instrument Functions Power Sensor (K9)" in the base unit
description.

This softkey is available for RF measurements.

Trigger Out
Sets the Trigger Out port in the Additional Interfaces (option R&S FSV-B5 only) to low or
high. Thus, you can trigger an additional device via the external trigger port, for example.

SCPI command:
OUTPut:TRIGger on page 180

External Mixer
Opens the submenu for the external mixer.

For details see the base unit description.

Probe Config

With firmware R&S FSV 1.61SP2 or newer, active probes are supported (via an adapter).
This softkey opens an edit dialog box to activate and configure a connected probe which
is to provide an input signal. It is only available if a probe is connected to the instrument's
RF INPUT and USB connectors.

For details see the base unit Operating Manual.

SCPI command:
PROBe [ :STATe] on page 114
PROBe : SETup : MODE on page 115

Signal Source
Opens a dialog box to select the signal source. For "Digital Baseband (I/Q)", the source
can also be configured here.

Input Path — Signal Source

Defines whether the "RF Radio Frequency" or the "Digital IQ" input path is used for
measurements. "Digital 1Q" is only available if option R&S FSV-B17 (R&S Digital 1/Q
Interface) is installed.

Note: Note that the input path defines the characteristics of the signal, which differ sig-
nificantly between the RF input and digital input.

SCPI command:
INPut:SELect on page 178
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Connected Device < Signal Source
Displays the name of the device connected to the optional R&S Digital I/Q Interface
(R&S FSV-B17) to provide Digital IQ input. The device name cannot be changed here.

The device name is unknown.

SCPI command:
INPut:DIQ:CDEVice on page 174

Input Sample Rate — Signal Source
Defines the sample rate of the digital I/Q signal source. This sample rate must correspond
with the sample rate provided by the connected device, e.g. a generator.

SCPI command:
INPut:DIQ:SRATe on page 176

Full Scale Level < Signal Source

The "Full Scale Level" defines the level that should correspond to an I/Q sample with the
magnitude "1".

The level can be defined either in dBm or Volt.

SCPI command:
INPut:DIQ:RANGe [ :UPPer] on page 176

Level Unit — Signal Source
Defines the unit used for the full scale level.

SCPI command:
INPut:DIQ:RANGe [ :UPPer] :UNIT on page 176

Adjust Reference Level to Full Scale Level < Signal Source
If enabled, the reference level is adjusted to the full scale level automatically if any change
occurs.

SCPI command:
INPut:DIQ:RANGe:COUPling on page 175

EXIQ
Opens a configuration dialog box for an optionally connected R&S EX-IQ-BOX and a
submenu to access the main settings quickly.

If the optional R&S DiglConf software is installed, the submenu consists only of one key
to access the software. Note that R&S DiglConf requires a USB connection (not
LAN!) from the R&S FSV to the R&S EX-IQ-BOX in addition to the R&S Digital I/Q
Interface connection. R&S DiglConf version 2.10 or higher is required.

For typical applications of the R&S EX-IQ-BOX see also the description of the R&S Digital
I/Q Interface (R&S FSV-B17) in the base unit manual.

For details on configuration see the "R&S®EX I/Q Box - External Signal Interface Module
Manual".

For details on installation and operation of the R&S DiglConf software, see the "R&S®EX-
IQ-BOX Digital Interface Module R&S®DiglConf Software Operating Manual".
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TX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the R&S FSV for digital output
to a connected device ("Transmitter" Type).

RX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the R&S FSV for digital input
from a connected device ("Receiver” Type).

Send To — EXIQ
The configuration settings defined in the dialog box are transferred to the R&S EX-IQ-
BOX.

Firmware Update — EXIQ

If a firmware update for the R&S EX-IQ-BOX is delivered with the R&S FSV firmware,
this function is available. In this case, when you select the softkey, the firmware update
is performed.

R&S Support — EXIQ
Stores useful information for troubleshooting in case of errors.

This data is stored in the C: \R_S\Instr\user\Support directory on the instrument.

If you contact the Rohde&Schwarz support to get help for a certain problem, send these
files to the support in order to identify and solve the problem faster.

DiglConf — EXIQ
Starts the optional R&S DiglConf application. This softkey is only available if the optional
software is installed.

To return to the R&S FSV application, press any key on the front panel. The application
is displayed with the "EXIQ" menu, regardless of which key was pressed.

For details on the R&S DiglConf application, see the "R&S®EX-IQ-BOX Digital Interface
Module R&S®DiglConf Software Operating Manual".

Note: If you close the R&S DiglConf window using the "Close" icon, the window is mini-
mized, not closed.
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If you select the "File > Exit" menu item in the R&S DiglConf window, the application is
closed. Note that in this case the settings are lost and the EX-IQ-BOX functionality is no
longer available until you restart the application using the "DiglConf" softkey in the
R&S FSV once again.

SCPI command:

Remote commands for the R&S DiglConf software always begin with SOURce : EBOX.
Such commands are passed on from the R&S FSV to the R&S DiglConf automatically
which then configures the R&S EX-IQ-BOX via the USB connection.

All remote commands available for configuration via the R&S DiglConf software are
described in the "R&S®EX-IQ-BOX Digital Interface Module R&S®DiglConf Software
Operating Manual".

Example 1:

SOURce :EBOX: *RST

SOURce : EBOX: *IDN?

Result:

"Rohde&Schwarz,DiglConf,02.05.436 Build 47"

Example 2:

SOURce:EBOX:USER:CLOCk:REFerence:FREQuency 5MHZ

Defines the frequency value of the reference clock.

Digital 1Q Info
Displays a dialog box with information on the digital 1/Q input and output connection via
the optional R&S Digital 1/Q Interface (R&S FSV-B17), if available. The information

includes:

e Device identification
Used port
(Maximum) digital input/output sample rates and maximum digital input/output trans-
fer rates

Status of the connection protocol
Status of the PRBS descewing test
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/\.E Digital Baseband Info

Digital-1Q Input

Connected Device: SMUZ00A
Serial Number: 103634
Port: Out A
Digital Input Sample Rate: 100 MHz
Max Digital Input Transfer Rate: 100 MHz
Connection Protocol: Passed
PRBS Test Descewing: Passed
Digital-I1Q Output
Connected Device: ExBox
Serial Number: 100064
Port: IQ IN
Max Digital Qutput Transfer Rate: 110 MHz
Connection Protocol: Passed
PRBS Test Descewing: Done
Close

For details see "Interface Status Information" in "Instrument Functions - R&S Digital I/Q
Interface (Option R&S FSV-B17)" in the description of the base unit.

SCPI command:
INPut:DIQ:CDEVice on page 174

2.3 Remote Commands of the Analog Demodulation
(R&S FSV-K7)

In this section all remote control commands specific to the Analog Demodulation option
are described in detail. The abbreviation ADEMOD stands for the Analog Demodulation

operating mode. For details on conventions used in this chapter refer to chapter 2.3.1,
"Notation", on page 81.

For further information on analyzer or basic settings commands, refer to the correspond-
ing subsystem in the base unit description.

In particular, the following subsystems are identical to the base unit; refer to the base unit
description:
e CALCulate:DELTamarker

® CALCulate:MARKer (except for the K7-specific commands described in chap-
ter 2.3.2, "CALCulate Subsystem (Analog Demodulation, R&S FSV-
K7)", on page 83)

e INITiate subsystem
e INPut subsystem
e OUTput subsystem
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233
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Remote Commands of the Analog Demodulation (R&S FSV-K7)

Subsystems of the Analog Demodulation (R&S FSV-K7)

[N\ o) 7= (o o FO ST PTPPPPR 81
CALCulate Subsystem (Analog Demodulation, R&S FSV—K7)........uueeiiiiiiiiiiiiiiins 83
CALCulate:MARKer:FUNCtion:ADEMod Subsystem (Analog Demodulation, R&S FSV-
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2.3.1 Notation

In the following sections, all commands implemented in the instrument are first listed and
then described in detail, arranged according to the command subsystems. The notation
is adapted to the SCPI standard. The SCPI conformity information is included in the indi-
vidual description of the commands.

Individual Description

The individual description contains the complete notation of the command. An example

for each command, the *RST value and the SCPI information are included as well.

The options and operating modes for which a command can be used are indicated by
the following abbreviations:

Abbreviation Description

A spectrum analysis

A-F spectrum analysis — span > 0 only (frequency mode)

A-T spectrum analysis — zero span only (time mode)

ADEMOD analog demodulation (option R&S FSV-K7)

BT Bluetooth (option R&S FSV-K8)

CDMA CDMA 2000 base station measurements (option R&S FSV-K82)

EVDO 1xEV-DO base station analysis (option R&S FSV-K84)

GSM GSM/Edge measurements (option R&S FSV-K10)

1Q 1Q Analyzer mode

OFDM WiMAX IEEE 802.16 OFDM measurements (option R&S FSV-K93)

OFDMA/WiBro WiMAX IEEE 802.16e OFDMA/WiBro measurements (option R&S FSV-K93)

NF Noise Figure measurements (R&S FSV-K30)

PHN Phase Noise measurements (R&S FSV-K40)

PSM Power Sensor measurements (option R&S FSV-K9)

SFM Stereo FM measurements (optionR&S FSV-K7S)

SPECM Spectogram mode (option R&S FSV-K14)

TDS TD-SCDMA base station / UE measurements (option R&S FSV-K76/K77)

VSA Vector Signal Analysis (option R&S FSV-K70)

WCDMA 3GPP Base Station measurements (option R&S FSV-K72), 3GPP UE measure-
ments (option R&S FSV-K73)

WLAN WLAN TX measurements (option R&S FSV-K91)

i

The spectrum analysis mode is implemented in the basic unit. For the other modes, the
corresponding options are required.
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Upper/Lower Case Notation

Upper/lower case letters are used to mark the long or short form of the key words of a
command in the description. The instrument itself does not distinguish between upper
and lower case letters.

Special Characters

| A selection of key words with an identical effect exists for several commands. These keywords
are indicated in the same line; they are separated by a vertical stroke. Only one of these keywords
needs to be included in the header of the command. The effect of the command is independent
of which of the keywords is used.

Example:
SENSe:FREQuency:CW| :FIXed

The two following commands with identical meaning can be created. They set the fre-
quency of the fixed frequency signal to 1 kHz:

SENSe:FREQuency:CW 1E3
SENSe:FREQuency:FIXed 1E3

A vertical stroke in parameter indications marks alternative possibilities in the sense of
"or". The effect of the command differs, depending on which parameter is used.

Example: Selection of the parameters for the command

[SENSe<l..4>:]AVERage<l..4>:TYPE VIDeo | LINear

11 Key words in square brackets can be omitted when composing the header. The full command
length must be accepted by the instrument for reasons of compatibility with the SCPI standards.

Parameters in square brackets can be incorporated optionally in the command or omitted as well.

{3 Parameters in braces can be incorporated optionally in the command, either not at all, once or
several times.

Description of Parameters

Due to the standardization, the parameter section of SCPI commands consists always
of the same syntactical elements. SCPI has therefore specified a series of definitions,
which are used in the tables of commands. In the tables, these established definitions
are indicated in angled brackets (<...>) and is briefly explained in the following.

For details see the chapter "SCPI Command Structure" in the base unit description.

<Boolean>

This keyword refers to parameters which can adopt two states, "on" and "off". The "off"
state may either be indicated by the keyword OFF or by the numeric value 0, the "on"
state is indicated by ON or any numeric value other than zero. Parameter queries are
always returned the numeric value 0 or 1.
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2.3.2

2321

2322
2323

2.3.21

Remote Commands of the Analog Demodulation (R&S FSV-K7)

<numeric_value> <num>

These keywords mark parameters which may be entered as numeric values or be set
using specific keywords (character data). The following keywords given below are per-
mitted:

e MAXimum: This keyword sets the parameter to the largest possible value.
e MINimum: This keyword sets the parameter to the smallest possible value.
e DEFault: This keyword is used to reset the parameter to its default value.
e UP: This keyword increments the parameter value.

e DOWN: This keyword decrements the parameter value.

The numeric values associated to MAXimum/MINimum/DEFault can be queried by add-
ing the corresponding keywords to the command. They must be entered following the
quotation mark.

Example:

SENSe:FREQuency:CENTer? MAXimum

Returns the maximum possible numeric value of the center frequency as result.

<arbitrary block program data>

This keyword is provided for commands the parameters of which consist of a binary data
block.

CALCulate Subsystem (Analog Demodulation, R&S FSV-K7)

The CALCulate subsystem contains commands for converting instrument data, trans-
forming and carrying out corrections. These functions are carried out subsequent to data
acquisition, i.e. following the SENSe subsystem.

CALCulate:MARKer:FUNCtion:ADEMod Subsystem (Analog Demodulation, R&S FSV-

[ TSSO PPP 83
Other CALCUIAte COMMEANGS. .......oieeeeee e et e et e et e e e e e e e e e eaaeeeens 89
Other Referenced CALCUlate ComMmMAaNAS.......co.uivieeeieiee e e e e e 97

CALCulate:MARKer:FUNCtion:ADEMod Subsystem (Analog Demodulation,
R&S FSV-K7)

The CALCulate:MARKer:FUNCtion:ADEMod subsystem contains the marker functions
for the Analog Demodulation mode.

Commands of the CALCulate:MARKer:FUNCtion:ADEMod Subsystem

CALCulate<n>:MARKer:FUNCtion:ADEMod:AFRequency[:RESUI<t>].....ccccevvuierereiniineeeennnnn. 84
CALCulate<n>:MARKer:FUNCtion:ADEMod:AM[:RESUR<t>]......ccviiiiiiiiiiicc e, 84
CALCulate<n>:MARKer:FUNCtion:ADEMod:CARRIer[:RESUR<t>]......ccceviiiiiniriiiiiiiiiiiee, 85
CALCulate<n>:MARKer:FUNCtion:ADEMod:FERROIM:RESU<t>].....ccuoveriiiiiiiiiiiieeeiieee 86
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CALCulate<n>:MARKer:FUNCtion:ADEMod:FM[:RESUR<t>]...ccceriiieieiiieieieeeeeceeeeeeiene e 86
CALCulate<n>:MARKer:FUNCtion:ADEMod:PM[:RESUI<t>].....ccceviriieieieeiice e 87
CALCulate<n>:MARKer:FUNCtion:ADEMod:SINad:RESUlt<t>........ccoiimiiiiiiiiiieeeeee 88
CALCulate<n>:MARKer:FUNCtion:ADEMod: THD:RESUI<t>......cccoiiiiiiiiiiiiccc e, 88

CALCulate<n>:MARKer:FUNCtion:ADEMod:AFRequency[:RESult<t>]?

This command queries the audio frequency with analog demodulation in the specified
window.

If several demodulation modes are activated simultaneously (e.g. with the [SENSe:
JADEMod:FM[ : TDOMain] [ : TYPE] command, the audio frequency of the display mode
selected with CAL.Culate<n>:FEED on page 89 is returned.

Suffix:
<n> 1
window

<t> 1...6
irrelevant

Example: ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118
Switches on analog demodulator
CALC:FEED 'XTIM:AM:TDOM', see CALCulate<n>:FEED
on page 89
Switches on AM result display.
DISP:TRAC ON, see DISPlay[:WINDow<n>]:TRACe<t>[:
STATe] on page 110

Switches the trace on.
CALC:MARK:FUNC :ADEM:AFR?

Queries the audio frequency.
Usage: Query only
Mode: ADEMOD

CALCulate<n>:MARKer:FUNCtion:ADEMod:AM[:RESult<t>]? <Result>
CALCulate<n>:MARKer:FUNCtion:ADEMod:AM[:RESult<t>]? <MeasType>

This command queries the results of the AM modulation measurement.

Suffix:
<n> 1..4
irrelevant
<t> 1...6
trace 1,2,3,4,50r6
Parameters:
<Result> The result of the selected measurement type is returned.
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Query parameters:
<MeasType>

Example:

Usage:

Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

PPEak | MPEak | MIDDle | RMS

PPEak
Measurement with detector Pluspeak (+PK)

MPEak

Measurement with detector MinusPeak (-PK)
MIDDle

Averaging +PK/2

RMS

RMS measurement

ADEM ON (see [SENSe: ]ADEMod[:STATe] on page 118)
Switches on the analog demodulator.

CALC:FEED 'XTIM:AM:TDOM', see CALCulate<n>:FEED
on page 89

Switches on the AM result display.

DISP:TRAC ON, see DISPlay[:WINDow<n>]:TRACe<t>[:
STATe] on page 110

Switches on the trace.

CALC:MARK:FUNC:ADEM:AM? PPE

Queries the peak value.
Query only
ADEMOD

CALCulate<n>:MARKer:FUNCtion:ADEMod:CARRier[:RESult<t>]?

This command queries the carrier power.

With RF Power result display, the carrier power is determined from trace 1 to 6 indicated
in the suffix. With all other result displays, the carrier power is determined from the current
trace data (CLR/WRITE trace).

Suffix:
<n>

<t>

Example:

Usage:

Mode:

1.4
irrelevant

1..6
irrelevant

ADEM ON (see [SENSe:]ADEMod[:STATe] on page 118)
Switches on analog demodulator

CALC:FEED 'XTIM:RFP', see CALCulate<n>:FEED

on page 89

Switches on RF power result display
CALC:MARK:FUNC:ADEM: CARR?

Queries the carrier power
Query only
ADEMOD
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CALCulate<n>:MARKer:FUNCtion:ADEMod:FERRor[:RESult<t>]?

This command queries the frequency error with FM and PM demodulation. The frequency
error is determined from the current measurement data (CLR/WRITE trace).

The offset thus determined differs from that calculated in the [SENSe: | ADEMod: FM:
OFFSet on page 129 command since, for determination of the frequency deviation, the
modulation is removed by means of low pass filtering, producing results that are different
from those obtained by averaging with the SENSe command.

Suffix:

<n> 1..4
irrelevant

<t> 1...6
irrelevant

Example: ADEM ON (see [SENSe:]ADEMod[:STATe] on page 118)
Switches on analog demodulator
CALC:FEED 'XTIM:FM:TDOM', see CALCulate<n>:FEED
on page 89
Switches on FM result display
CALC:MARK:FUNC:ADEM: FERR?
Queries the frequency error of trace 1

Usage: Query only

Mode: ADEMOD

CALCulate<n>:MARKer:FUNCtion:ADEMod:FM[:RESult<t>]? <Result>
CALCulate<n>:MARKer:FUNCtion:ADEMod:FM[:RESult<t>]? <MeasType>

This command queries the results of FM modulation measurement.

Suffix:
<n> 1..4
irrelevant
<t> 1...6
trace 1,2,3,4,50r6
Parameters:
<Result> The result of the selected measurement type is returned.
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Query parameters:
<MeasType> PPEak | MPEak | MIDDIe | RMS

PPEak
Measurement with detector Pluspeak (+PK)

MPEak
Measurement with detector MinusPeak (-PK)

MIDDIe
Averaging +PK/2

RMS
RMS measurement

Example: ADEM ON (see [SENSe: | ADEMod[:STATe] on page 118)
Switches on the analog demodulator.
CALC:FEED 'XTIM:FM:TDOM', see CALCulate<n>:FEED
on page 89
Switches on the FM result display.
CALC:MARK:FUNC:ADEM:FM? PPE

Queries the peak value.
Usage: Query only
Mode: ADEMOD

CALCulate<n>:MARKer:FUNCtion:ADEMod:PM[:RESult<t>]? <Result>
CALCulate<n>:MARKer:FUNCtion:ADEMod:PM[:RESult<t>]? <MeasType>

This command queries the results of PM modulation measurement of analog demodu-

lation.
Suffix:
<t> 1...6
trace 1,2,3,4,50r6
<n> 1..4
irrelevant
Parameters:
<Result> The result of the selected measurement type is returned.
Query parameters:
<MeasType> PPEak | MPEak | MIDDIe | RMS
PPEak
Measurement with detector Pluspeak (+PK)
MPEak
Measurement with detector MinusPeak (-PK)
MIDDIe
Averaging +PK/2
RMS

RMS measurement
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Example: ADEM ON (see [SENSe: ]ADEMod[:STATe] on page 118)
Switches on the analog demodulator.
CALC:FEED 'XTIM:FM:TDOM', see CALCulate<n>:FEED
on page 89
Switches on the FM result display.
CALC:MARK:FUNC:ADEM:PM? PPE

Queries the peak value.
Usage: Query only
Mode: ADEMOD

CALCulate<n>:MARKer:FUNCtion:ADEMod:SINad:RESult<t>?

This command queries the result of the SINAD measurement in the specified window.

Suffix:

<n> 1.4
window

<t> 1...6
trace 1,2,3,4,50r6

Example: ADEM ON (see [SENSe: |ADEMod [ :STATe] on page 118)
Switches on analog demodulator
CALC:FEED 'XTIM:FM:AFSP', see CALCulate<n>:FEED
on page 89
Switches on AF spectrum of FM
CALC:MARK:FUNC:ADEM: SIN:RES?
Queries SINAD value

Usage: Query only

Mode: ADEMOD

CALCulate<n>:MARKer:FUNCtion:ADEMod:THD:RESult<t>?

This command queries the result of the THD measurement in the specified window.

Suffix:

<n> 1.4
window

<t> 1...6

trace 1,2,3,4,50r6
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Example: ADEM ON (see [SENSe:]ADEMod[:STATe] on page 118)
Switches on analog demodulator
CALC:FEED 'XTIM:FM:AFSP', see CALCulate<n>:FEED
on page 89
Switches on AF spectrum of FM
DISP:TRAC ON, see DISPlay [ :WINDow<n>] :TRACe<t>][:
STATe] on page 110

Switches on the trace
CALC:MARK:FUNC:ADEM: THD:RES?

Queries THD result
Usage: Query only
Mode: ADEMOD

2.3.2.2 Other CALCulate commands

CALCulate<n>:FEED <Evaluation>

This command selects the evaluation method of the measured data that is to be displayed
in the specified window.

The suffix <1...6> indicates which of the traces is evaluated in the result summary. Note
that all result summaries are identical, as the results of all evaluations are included in the
summary.

Suffix:
<n> 1.4
window
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Parameters:

<Evaluation> XTIM:AM:RELative[: TDOMain] |
XTIM:AM:RELative:AFSPectrum<1...6> |
XTIM:AM[:ABSolute][: TDOMain] | XTIM:RFPower[: TDOMain] |
XTIM:FM[:TDOMain] | XTIM:FM:AFSPectrum<1...6> |
XTIM:PM[:TDOMain] | XTIM:PM:AFSPectrum<1...6> |
XTIM:AMSummary<1...6>[:ABSolute] |
XTIM:AMSummary<1...6>:RELative |
XTIM:FMSummary<1...6> | XTIM:PMSummary<1...6> |
XTIM:SPECtrum | XTIM:SUMMary<1...6> |
XTIM:RFPower[:TDOMain] | XTIM:SPECtrum |
XTIM:SUMMary<1...6> | XFRequency:SFM:LEFT |
XFRequency:SFM:RIGHt | XFRequency:SFM:MPX |
XFRequency:SFM:MONO | XFRequency:SFM:STEReo |
XFRequency:SFM:RDS | XFRequency:SFM:PILot |
XTIMe:SFM:LEFT | XTIMe:SFM:RIGHt | XTIMe:SFM:MPX |
XTIMe:SFM:MONO | XTIMe:SFM:STEReo | XTIMe:SFM:RDS |
XTIMe:SFM:PILot

XTIM:AM:RELative[: TDOMain]
Demodulated AM signal in time domain

XTIM:AM:RELative:AFSPectrum<1...6>
AF spectrum of the demodulated AM signal

XTIM:AM[:ABSolute][: TDOMain]
RF signal in time domain (RF power)
Same as 'XTIM:RFPower'

XTIM:RFPower[:TDOMain]

RF power of the signal (RF signal in time domain)
XTIM:FM[:TDOMain]

Demodulated FM signal in time domain
XTIM:FM:AFSPectrum<1...6>

AF spectrum of the demodulated FM signal
XTIM:PM[: TDOMain]

Demodulated PM signal in time domain
XTIM:PM:AFSPectrum<1...6>

AF spectrum of the demodulated PM signal
XTIM:AMSummary<1...6>[:ABSolute]
Result summary for RF signal
XTIM:AMSummary<1...6>:RELative
Result summary for demodulated AM signal

XTIM:FMSummary<1...6>
Result summary for demodulated FM signal

XTIM:PMSummary<1...6>
Result summary for demodulated PM signal

XTIM:SPECtrum

Operating Manual 1173.0666.02 — 06 90



R&S® FSV-K7/K7S

Analog Demodulation Option R&S FSV-K7

Example:

Usage:

Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

RF spectrum of the signal determined from the measured data via
FFT

XTIM:SUMMary<1...6>
Summary of all evaluation lists

XFRequency:SFM:LEFT

Left channel spectrum of FM stereo signal
XFRequency:SFM:RIGHt

Right channel spectrum of FM stereo signal

XFRequency:SFM:MPX
MPX channel spectrum of FM stereo signal

XFRequency:SFM:MONO
Mono channel spectrum of FM stereo signal

XFRequency:SFM:STEReo
Stereo channel spectrum of FM stereo signal

XFRequency:SFM:RDS
RDS channel spectrum of FM stereo signal

XFRequency:SFM:PILot
Pilot channel spectrum of FM stereo signal

XTIMe:SFM:LEFT
Left channel of FM stereo signal in time domain

XTIMe:SFM:RIGHt
Right channel of FM stereo signal in time domain

XTIMe:SFM:MPX
MPX channel of FM stereo signal in time domain

XTIMe:SFM:MONO
Mono channel of FM stereo signal in time domain

XTIMe:SFM:STEReo
Stereo channel of FM stereo signal in time domain

XTIMe:SFM:RDS
RDS channel of FM stereo signal in time domain

XTIMe:SFM:PILot
Pilot channel of FM stereo signal in time domain

INST:SEL ADEM
(see INSTrument [:SELect] on page 114)

Activates analog demodulator.
CALC:FEED 'XTIM:FM'

Selects the display of the FM signal.
SCPI confirmed
ADEMOD, SFM

CALCulate<n>:FORMat <Limitation>

This command activates the limitation to +180°.
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Suffix:
<n> 1.4
irrelevant
Parameters:
<Limitation> PHASe | UPHase
PHASe
Limitation to £180°
UPHase
Unwrapped
*RST: UPHase
Example: CALC:FORM PHAS
Activates the limitation to +180°.
Usage: SCPI confirmed
Mode: ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult?

This command queries the result of the phase noise measurement at the specified marker
in the specified window.

A complete sweep with synchronization to the sweep end must be performed between
switching on the function and querying the measured value in order to obtain a correct
query result. This is only possible in single sweep mode.

Suffix:
<n> 1..4
window

<m> 1...16
marker

Example: INIT:CONT OFF

Switches to single sweep mode.
CALC:MARK2 ON

Switches on marker 2.
CALC :MARK2 : FUNC: PNO ON

Switches on the phase noise marker 2.
INIT; *WAI

Starts a sweep and waits for the end.
CALC:MARK2:PNO:RES?
Outputs the phase noise result of marker 2.

Usage: Query only
Mode: ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANN:LAB:STAT <State>

If enabled, the peaks are labelled by the corresponding marker number in the diagram.

W —
Operating Manual 1173.0666.02 — 06 92



R&S® FSV-K7/K7S Analog Demodulation Option R&S FSV-K7

Remote Commands of the Analog Demodulation (R&S FSV-K7)

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<State> ON | OFF
*RST: ON

Example: CALC:MARK:FUNC:FPE:ANN:LAB:STAT OFF
Removes the peak labels from the diagram

Mode: A, ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE <MaxNoPeaks>

This command defines the maximum number of peaks the marker peak list may contain,
i.e. how many peaks are determined at the most.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<m> marker number
Parameters:
<MaxNoPeaks> Maximum number of peaks to be determined.
*RST: 50
Example: CALC:MARK:FUNC:FPE:LIST:SIZE 10
The marker peak list will contain a maximum of 10 peaks.
Mode: A, ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STAT <State>

Activates or deactivates the marker peak search.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:MARK:FUNC:FPE:STAT ON
Activates marker peak search

Mode: A, ADEMOD
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CALCulate<n>:MARKer<m>:FUNCtion:PNQise <State>

This command switches the phase noise measurement for the specified marker on or off
in the specified window. The phase noise power density is measured at the position of
the markers. The result can be queried with CALCulate<n>:MARKer<m>:
FUNCtion:PNOise:RESult on page 92.

Suffix:
<n> 1.4
window
<m> 1...16
marker
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK2 : FUNC:PNO ON
Switches on the phase noise marker 2.
Mode: ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:ZOOM <Range>

This command defines the range to be zoomed around marker 1 in the window specified
by the suffix <n>. Marker 1 is activated first, if necessary.

The subsequent frequency sweep is stopped at the marker position and the frequency
of the signal is counted. This frequency becomes the new center frequency, and the
zoomed span is set. In order to recognize the end of the operation the synchronization
to the sweep end should be activated. This is only possible in single sweep mode.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<Range> <numeric_value>

Example: INIT:CONT OFF
Switches to single sweep mode
CALC:MARK:FUNC:ZOOM 1kHz; *WAI
Activates zooming and waits for its end.

Mode: A-F, ADEMOD, PHN

CALCulate<n>:MARKer<m>:LINK <DisplayType>

Links the markers in all displays of the specified type.
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Suffix:
<n> 1.4
window

<m> 1...16
marker

Parameters:
<DisplayType> TIME | SPECtrum | BOTH | NONE

TIME

Links the markers in all time domain diagrams
SPECtrum

Links the markers in all AF Spectrum displays

BOTH
Links the markers both in the time domain diagrams and in the AF
Spectrum displays

NONE
Markers are not linked.

*RST: NONE

Example: CALC1:MARK1:LINK TIME
Links the marker 1 in all time domain diagrams in screen A.

Mode: ADEMOD

CALCulate<n>:THReshold <Mode>

This command defines the threshold value for the maximum/minimum search of markers
with marker search functions. The associated display line is automatically switched on.

Suffix:

<n> irrelevant

Parameters:

<Mode> MINimum to MAXimum (depending on current unit)
*RST: (STATe to OFF)

Example: CALC:THR -82DBM
Sets the threshold value to -82 dBm.

Mode: A, ADEMOD, EVDO, SPECM, CDMA, TDS

CALCulate<n>:THReshold:STATe <State>

This command switches on or off the threshold line. The unit depends on the setting
performed with CATL.Culate<n>:UNIT:POWer.

Suffix:
<n> irrelevant
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Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:THR:STAT ON
Switches on the threshold line.
Mode: A, ADEMOD, SPECM

CALCulate<n>:UNIT:ANGLe <Unit>
This command selects the unit for angles.

The unit is defined globally for all windows.

Suffix:
<n> irrelevant
Parameters:
<Unit> DEG | RAD

*RST: RAD
Example: CALC:UNIT:ANGL DEG
Mode: ADEMOD

CALCulate<n>:UNIT:POWer <Unit>
This command selects the unit for power.

The unit is defined globally for all windows.

Suffix:

<n> irrelevant

Parameters:

<Unit> DBM |V |A|W |DBPW | WATT | DBUV | DBMV | VOLT | DBUA |
AMPere
*RST: dBm

Example: CALC:UNIT:POW DBM
Sets the power unit to dBm.

Mode: A, ADEMOD, BT, CDMA, EVDO, TDS, WCDMA, VSA, SPECM

CALC:UNIT:THD <Mode>

Selects the unit for THD measurements.

Parameters:
<Mode> DB | PCT

*RST: DB
Example: CALC:UNIT:THD PCT
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Mode: ADEMOD, SFM
Other Referenced CALCulate Commands
CALCulate<n>:MARKer<m>:AOFF

This command switches off all active markers, delta markers, and marker measurement
functions in the specified window.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> depends on mode
irrelevant

Example: CALC:MARK:AQOFF
Switches off all markers.

Mode: all

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNt

This query reads out the number of maxima found during the search. If no search for
maxima has been performed, 0 is returned.

Suffix:
<n> irrelevant
<m> marker number
Example: CALC:MARK:FUNC:FPE 3
Searches the 3 highest maxima for trace 1
CALC :MARK : FUNC : FPE : COUN?
Queries the number of maxima found
Mode: A, ADEMOD, TDS

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT <SortMode>

This command sets the sort mode for the search for maxima in the window specified by
the suffix <n>.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<SortMode> X: the maxima are sorted in the list of responses according to

increasing X values
Y: the maxima are sorted in the list of responses according to
decreasing Y values
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Example: CALC:MARK:FUNC:FPE:SORT Y
Sets the sort mode to decreasing y values
Mode: A, ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X

This query reads out the list of X values of the maxima found in the window specified by
the suffix <n>. The number of available values can be queried with CALCulate<n>:
MARKer<m>:FUNCtion:FPEaks:COUNt.

With sort mode X, the X values are in increasing order; with sort mode Y the order cor-
responds to the decreasing order of the Y values.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Example: CALC:MARK:FUNC:FPE:SORT Y

Sets the sort mode to decreasing y values
CALC:MARK:FUNC:FPE 3

Searches the 3 highest maxima for trace 1
CALC:MARK:FUNC:FPE:COUN?

Queries the number of maxima found
CALC:MARK:FUNC:FPE:X?

Queries the frequencies (span <> 0) or. time (span = 0) of the
maxima found

107.5E6,153.8E6,187.9E6

frequencies in increasing order
2.05E-3,2.37E-3, 3.71le-3
times in increasing order

Mode: A, ADEMOD, TDS

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y

This query reads out the list of X values of the maxima found in the window specified by
the suffix <n>. The number of available values can be queried with CALCulate<n>:
MARKer<m>:FUNCtion:FPEaks:COUNt on page 97.

With sort mode X, the X values are in increasing order; with sort mode Y the order cor-
responds to the decreasing order of the Y values.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Return values:
Return values -37.5,-58.3,-59.6
level in decreasing order
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Example: CALC:MARK:FUNC:FPE:SORT Y

Sets the sort mode to decreasing y values
CALC:MARK:FUNC:FPE 3

Searches the 3 highest maxima for trace 1
CALC:MARK:FUNC:FPE:COUN?

Queries the number of maxima found
CALC:MARK:FUNC:FPE:Y?

Queries the levels of the maxima found

Mode: A, ADEMOD, TDS

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown <LevelSpacing>

This command defines the level spacing of the two temporary markers to the right and
left of marker 1 in the window specified by the suffix <n>.

The temporary markers T1 and T2 are positioned by n dB below the active reference
marker. The value measured by these markers can be queried with CAL.Culate<n>:
MARKer<m>:FUNCtion:NDBDown:RESult?.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant

Parameters:

<LevelSpacing> *RST: 6dB

Example: CALC:MARK:FUNC:NDBD 3dB
Sets the level spacing to 3 dB.

Mode: A, ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:FREQuency

This command queries the values of the two temporary markers for span>0 in the window
specified by the suffix <n>. The frequency values are separated by comma and output in
ascending order.

A complete sweep with synchronization to sweep end must be performed between
switching on the function and querying the measured value to obtain a correct query
result. This is only possible in single sweep mode.

This command is only a query and therefore has no *RST value.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant
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Example: INIT:CONT OFF

Switches to single sweep mode.
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK:FUNC :NDBD:FREQ?

Outputs the frequencies of the temporary markers.

Mode: A, ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:QFACtor

This command queries the Q factor (quality) of the measured bandwidth for span>0 in
the window specified by the suffix <n>.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Example: INIT:CONT OFF

Switches to single sweep mode.
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAT

Starts a sweep and waits for the end.
CALC :MARK : FUNC : NDBD: QFAC?
Queries the Q factor of the measured bandwidth.

Mode: A, ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:RESult

This command queries the measured value in the window specified by the suffix <n>.
The value depends on the span setting:

e span > 0: frequency spacing of the two temporary markers (in Hz)

e span = 0: pulse width between the two temporary markers (in s)

A complete sweep with synchronization to sweep end must be performed between

switching on the function and querying the measured value in order to obtain a correct
query result. This is only possible in single sweep mode.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant
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Example: INIT:CONT OFF

Switches to single sweep mode.
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK:FUNC:NDBD:RES?

Outputs the measured value.

Mode: A, ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:STATe <State>

This command switches the "N dB Down" function on or off in the window specified by
the suffix <n>. Marker 1 is activated first, if necessary.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:MARK:FUNC:NDBD:STAT ON
Switches on the "N dB Down" function.

Mode: A, ADEMOD

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:TIME

This command queries the values of the two temporary markers in zero span in the win-
dow specified by the suffix <n>. The time values are separated by comma and output in
ascending order.

A complete sweep with synchronization to sweep end must be performed between
switching on the function and querying the measured value to obtain a correct query
result. This is only possible in single sweep mode.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant
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Example: INIT:CONT OFF
Switches to single sweep mode
CALC:MARK:FUNC:NDBD ON
Switches on the n dB down function.
INIT; *WAT
Starts a sweep and waits for the end.
CALC:MARK:FUNC:NDBD: TIME?
Outputs the time values of the temporary markers.

Mode: A-T, ADEMOD

CALCulate<n>:MARKer<m>:PEXCursion <Value>

This command defines the peak excursion, i.e. the spacing below a trace maximum which
must be attained before a new maximum is recognized, or the spacing above a trace
minimum which must be attained before a new minimum is recognized. The set value
applies to all markers and delta markers in the window specified by the suffix <n>. The
unit depends on the selected operating and display mode.

Mode/Display mode Unit

Spectrum dB

ADEMOD, RF display dB

ADEMOD, AM display PCT

ADEMOD, FM display kHz

ADEMOD, PM display RAD

Suffix:

<n> window; For applications that do not have more than 1 measure-

ment window, the suffix <n> is irrelevant.

<m> irrelevant
Parameters:
<Value> <numeric_value>
*RST: 6dB in "Spectrum" mode and RF displays; 5 PCT in
AM displays, 50 kHz in FM displays, (0.5 RAD in PM
displays
Example: CALC:MARK:PEXC 10dB
Defines peak excursion 10 dB in "Spectrum" mode.
Mode: A, ADEMOD, BT, TDS

CALCulate<n>:MARKer<m>[:STATe] <State>

This command activates a marker in the specified window. If no indication is made,
marker 1 is selected automatically. If activate, the marker is switched to normal mode.
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Suffix:
<n>

<m>

Parameters:
<State>

Example:

Mode:

Analog Demodulation Option R&S FSV-K7
Remote Commands of the Analog Demodulation (R&S FSV-K7)

window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

depends on mode
marker number; For applications that do not have more than 1
marker, the suffix <m> is irrelevant.

ON | OFF
*RST: OFF

CALC:MARK3 ON
Switches on marker 3 or switches to marker mode.

all

CALCulate<n>:MARKer<m>:TRACe <Trace>

This command assigns the selected marker to the indicated trace in the specified window.
The corresponding trace must be active, i.e. its status must not be "BLANK".

If necessary, the corresponding marker is switched on prior to the assignment.

Suffix:
<n>

<m>

Parameters:
<Trace>

Example:

Mode:

window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

depends on mode
marker number; For applications that do not have more than 1
marker, the suffix <m> is irrelevant.

1to 6
Trace number the marker is assigned to.

CALC:MARK3:TRAC 2
Assigns marker 3 to trace 2.

all

CALCulate<n>:MARKer<m>:X <Position>

This command positions the selected marker to the indicated x-value in the window
specified by the suffix <n>.

If marker 2, 3 or 4 is selected and used as delta marker, it is switched to marker mode.

Suffix:
<n>

<m>

Parameters:
<Position>

window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

marker number

0 to MAX (frequency | sweep time | level)
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Example: CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.
Mode: ALL

CALCulate<n>:MARKer<m>:X:SLIMits:LEFT <Limit>

This command sets the left limit of the search range for markers and delta markers in the
window specified by the suffix <n>. Depending on the span setting of the x-axis the indi-
cated value defines a frequency (span > 0) or time (span = 0).

If the power measurement in zero span is active, this command limits the evaluation range
to the trace.

Note: The function is only available if the search limit for marker and delta marker is
switched on (see CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 105).

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant

Parameters:

<Limit> 0 to MAX (frequency | sweep time)
*RST: (is set to the left diagram border when switching on

search limits)

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.

Mode: all

CALCulate<n>:MARKer<m>:X:SLIMits:RIGHT <Limit>

This command sets the right limit of the search range for markers and delta markers in
the window specified by the suffix <n>. Depending on the span setting of the x-axis the
indicated value defines a frequency (span > 0) or time (span = 0).

If the power measurement in zero span is active, this command limits the evaluation range
to the trace.

Note: The function is only available if the search limit for marker and delta marker is
switched on ( CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 105).

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant
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Parameters:
<Limit> 0 to MAX (frequency | sweep time)
*RST: (is set to the right diagram border when switching on
search limits)
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.
Mode: all

CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] <State>
This command switches between a limited (ON) and unlimited (OFF) search range.

If the power measurement in zero span is active, this command limits the evaluation range
on the trace.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:MARK:X:SLIM ON
Switches on search limitation.

Mode: all

CALCulate<n>:MARKer<m>:X:SSlZe <StepSize>

This command defines the step size of the rotary knob for marker or delta marker value
changes. It only takes effect in manual operation. It is available for all base unit meas-
urements with the exception of statistics.

Suffix:
<n> irrelevant
<m> irrelevant
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Parameters:
<StepSize>

Example:

Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

STANdard | POINts
STANdard
step size corresponds to space between two pixels

POINts

step size corresponds to space between two measured values
(number of measured values is defined via the

[SENSe<n>:] SWEep:POINts command, see [SENSe:

] SWEep: POINts on page 153)

*RST: POINts

CALC:MARK:X:SSIZ STAN
Sets the measured value step size.

all

CALCulate<n>:MARKer<m>:Y?

This command queries the measured value of the selected marker in the window speci-
fied by the suffix <n>. The corresponding marker is activated before or switched to marker

mode, if necessary.

To obtain a correct query result, a complete sweep with synchronization to the sweep
end must be performed after the change of a parameter and before the query of the Y
value. This is only possible in single sweep mode.

If the analog demodulator (option Analog Demodulation, R&S FSV-K7) is activated, the
query result is output in the following units in the window specified by the suffix <1...4>:

Result display Output unit
AM %
FM Hz
PM rad/deg (defined with CALCulate<n>:UNIT:ANGLe on page 96)
RF dB (Range Log or Range Linear %)
% (Range Linear dB)
Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<m> marker number

Return values:

<Result>

The measured value of the selected marker is returned.
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Example: INIT:CONT OFF

Switches to single sweep mode.
CALC:MARK2 ON

Switches marker 2.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK2:Y?

Outputs the measured value of marker 2.
Usage: Query only
Mode: ALL

DISPlay Subsystem (Analog Demodulation, R&S FSV-K7)

The DISPLay subsystem controls the selection and presentation of textual and graphic
information as well as of measurement data on the display.

(D] ES] YA Y 7Y =] YU EPPPR 107
DISPIaY[:WIND OWSNS s S T AT €. ettt et et et e ettt ettt e et et e e e e e et e e e s en e eeaaeennaeenaaen 108
DISPlay[:WINDOWS<N>][:SUBWINAOWST[25]:SELECE ... veeeeeerereeeeeereeseseseesereesesessesesessesesees 108
DISPIay[:WINDOWSN>:SSELECE....cevuuuiiieieiiie i eeeeiee e e e et s e e s ee s s e e ee e e e s eea e e e e eeanaeeeenennn 108
DISPlay[:WINDow<n>]:TRACE<t>:MODE............ccceetterrrreienrniaaaaa e e e e eeeeeeereeeeeereneennnnnnaans 109
DISPIlay[:WINDOWSN>]: TRACE<t>[:STATE] cceererurrrrrruruniiiaieieteseeeeeeeeeseeeerereeeeeeessrssrarsnnnnnn. 110
DISPlay[:WINDoW<N>]:TRACE<t> Y [:SCALE]...ceiettueieeieteieeeeieeeeeetee e e et e e e eete e e e eaaeeeeeees 110
DISPlay[:WINDOW<N>]:-TRACE<t>:Y[:SCALEI:MODE ... eeeeeeeereeeresereerereseseseeseseseseessesenes 110
DISPlay[:WINDow<n>]:-TRACe<t>:MODE:HCONHNUOUS......c.ceturieniiiaeiaeaeeeeeeeeee e e 111
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RLEVEl.....cccuiiiiiiiiiiei e 111
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RLEVEl:OFFSet......c.ccceeerereiriiriniieeeeeeeeeen. 112
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE[:RPOSItiION....cceeeeerieeriieieee e e e eeeeeeees 112
DISPlay[:WINDow<n>]:-TRACEe<t>:Y[:SCALE[:RVALUE.......cceieerrieeeiiiieeeeeeeeeeeieeaeeeeeeeeeennas 112
DISPlay[:WINDow<n>]:TRACE<t>:Y:SPACING.....cuciieeittieeeeeiiieeeeetteeeeeetteeeeseeteeeerennaeerenns 113
DISPIAY:WSELECL. ... eeeeeee ettt ettt et e et e et e et e et e et e et e e e e e e e eeaeen s ennaenaaeenaen 113

DISPlay:MTABIe <DisplayMode>

This command toggles the display of the marker table. With automatic display, the table
is displayed if 2 or more markers are active.

Parameters:
<DisplayMode> ON | OFF | AUTO
ON
Marker table is displayed.
OFF
Marker table is not displayed.
AUTO
Marker table is only displayed if 2 or more markers are active.
*RST: AUTO
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Example: To activate the table display:
DISP:MTAB ON

To query the current state of the marker table display:
DISP:MTAB?

Mode: All

DISPlay[:WINDow<n>]:STATe <State>

This command activates the measurement specified window.

Suffix:
<n> 1..4
window
Parameters:
<State> ON | OFF
Example: DISP:WIND2:STAT ON
Displays a second window (Screen B).
Usage: SCPI confirmed
Mode: ADEMOD

DISPlay[:WINDow<n>][:SUBWindow<1|2>]:SELect
Moves the focus area to the selected window and subwindow.

Suffix:
<n> 1
window

Example: DISP:WIND2:STAT ON

Displays a second window (Screen B).

CALC2:FEED 'XTIMe:FM:AFSPektruml'

Displays an AF spectrum diagram of the demodulated FM signal
from trace 1 in screen B.

DISP:WIND2:SEL

Switches the focus area to the evaluation list of the AF spectrum
diagram in screen B.

Usage: SCPI confirmed
Mode: ADEMOD

DISPlay[:WINDow<n>]:SSELect?
Queries the currently selected subwindow.

Suffix:
<n> 1..4
window
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Return values:
<Result> 112

1

Diagram
2

Result list

Example: DISP:WIND2:SUBW2:SEL

Switches the focus area to the result list in screen B.
DISP:WIND2:SSEL?

Result: 2
Usage: Query only

SCPI confirmed
Mode: ADEMOD

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>

This command defines the type of display and the evaluation of the traces in the window
specified by the suffix <n>. WRITE corresponds to the Clr/Write mode of manual opera-
tion. The trace is switched off (= BLANK in manual operation) with DIsPlay|:
WINDow<n>] : TRACe<t>[:STATe].

The number of measurements for AVERage, MAXHold and MINHold is defined with the
[SENSe: ] AVERage<n>:COUNt Or [SENSe: ] SWEep:COUNt commands. It should be

noted that synchronization to the end of the indicated number of measurements is only

possible in single sweep mode.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<t> trace
Parameters:
<Mode> WRITe | VIEW | AVERage | MAXHold | MINHold | BLANk
*RST: WRITe for TRACe1, STATe OFF for TRACe2/3/4/5/6
For details on trace modes refer to chapter 2.1.4, "Trace Mode
Overview", on page 15.
Example: INIT:CONT OFF
Switching to single sweep mode.
SWE : COUN 16
Sets the number of measurements to 16.
DISP:TRAC3:MODE MAXH
Switches on the calculation of the maximum peak for trace 3.
INIT; *WAT
Starts the measurement and waits for the end of the 16 sweeps.
Mode: all
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DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>

This command switches on or off the display of the corresponding trace in the window
specified by the suffix <n>. The other measurements are not aborted but continue running
in the background.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> trace

Parameters:

<State> ON | OFF
*RST: ON for TRACe1, OFF for TRACe2 to 6

Example: DISP:TRAC3 ON

Mode: all

DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALe] <Range>

This command defines the display range of the y-axis (level axis) with logarithmic scaling
(DISPlay [ :WINDow<n>]:TRACe<t>:Y:SPACing on page 113) in the window speci-
fied by the suffix <n>.

For linear scaling, the display range is fixed and cannot be modified.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> irrelevant

Parameters:

<Range> 10 dB to 200 dB or value in Hz
*RST: 100dB

Example: DISP:TRAC:Y 110dB

Mode: all

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

This command defines the scale type of the y-axis (absolute or relative) in the window
specified by the suffix <n>.

When SYSTem:DISPlay:UPDate is setto OFF, this command has no immediate effect
on the screen (see SYSTem:DISPlay:UPDate on page 183).

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> irrelevant
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Parameters:

<Mode> ABSolute | RELative
*RST: ABS

Example: DISP:TRAC:Y:MODE REL

Mode: all

DISPlay[:WINDow<n>]:TRACe<t>:MODE:HCONtinuous <State>

This command defines whether traces in Min Hold, Max Hold and Average mode are
reset in the window specified by the suffix <n> after parameter change or not.

Normally, the measurement is started anew after parameter changes, before the mea-
surement results are evaluated (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.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<t> trace
Parameters:
<State> OFF | ON
OFF
After certain parameter changes the traces are reset.
ON
The automatic reset is switched off.
*RST: OFF
Example: DISP:WIND:TRAC3:MODE:HCON ON
Switches off the reset function.
Mode: A

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel <Value>
This command sets the reference level.

With the reference level offset <> 0, the indicated value range of the reference level is
modified by the offset.

Suffix:

<n> irrelevant.

<t> irrelevant

Parameters:

<Value> *RST: -10dBm

Example: DISP:TRAC:Y:RLEV -60dBm
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Mode: A, ADEMOD, BT, CDMA, EVDO, PHN, TDS, VSA, WCDMA

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet <Value>

This command sets the reference level offset.

Suffix:
<n> irrelevant.
<t> irrelevant
Parameters:
<Value> -200dB to 200dB
*RST: 0dB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB
Mode: ALL

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

This remote command defines the position of the reference value on the Y axis (1 — 100
%) in the window specified by the suffix <n>.

When using a tracking generator (only with option R&S FSV-B9 or -B10, requires active
normalization), and in Bluetooth mode (option R&S FSV-K8) this command defines the
position of the reference value for all windows.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> irrelevant

Parameters:

<Position> 0 to 100PCT
*RST: 100 PCT = "Spectrum" mode, AF spectrum display;

50 PCT = Tracking Generator mode or time display
Example: DISP:TRAC:Y:RPOS 50PCT
Mode: A, BT, CDMA, EVDO, TDS, WCDMA, ADEMOD, VSA

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

This command defines the reference value assigned to the reference position in the
specified window. Separate reference values are maintained for the various displays.

Suffix:

<n> 1.4
window

<t> irrelevant
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Parameters:
<Value>

Example:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

*RST: 0 PCT = AM display, (0 Hz = FM display), (0 rad =
PM display), (100 PCT = AF spectrum display of AM
signal), (250 kHz = AF spectrum display of FM sig-
nal), (10 rad = AF spectrum display of PM signal)

DISP:TRAC:Y:RVAL 0
Sets the value assigned to the reference position to 0 Hz (analog
demodulation)

DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing <ScalingType>

This command selects the scaling for the level display range in the window specified by

the suffix <n>.

For AF spectrum displays, only the parameters "LINear" and "LOGarithmic" are permit-

ted.

Suffix:
<n>

<t>

Parameters:
<ScalingType>

Example:

Mode:

DISPlay:WSELect?

window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

irrelevant

LOGarithmic | LINear | LDB

LOGarithmic

Selects logarithmic scaling.
LINear

Selects linear scaling in %.
LDB

Selects linear scaling in dB.
*RST: LOGarithmic

DISP:TRAC:Y:SPAC LIN

A, ADEMOD, BT, VSA

Queries the currently selected window.

Example:

Usage:

Mode:

DISP:WINDZ2:SEL

Switches the focus area to screen B.
DISP:WSEL?

Result: 2

Query only
SCPI confirmed

ADEMOD
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2.3.4 INSTrument Subsystem (Analog Demodulation, R&S FSV-K7)

The INSTrument subsystem selects the operating mode of the unit either via text param-
eters or fixed numbers.

INSTIUMENEESELECH ceetuuieeiiitiieee e e e et e e e et e e e ettt ee s e e e e eeta e eeeseataaseeserssnaaeaesentannaaaeens 114
INSTrUMENtINSELECE SIMOAE™.....ccuuiiieiiiiieeeie e et e e et e et e et e e s eesa s s ean s e st s eensaeananen 114

INSTrument[:SELect] <Mode>

Selects the instrument mode.

Parameters:

<Mode> ADEMod
Analog Demodulation option, R&S FSV-K7
SFM
FM Stereo option, R&S FSV-K7S

Mode: ADEMOD, SFM

INSTrument:NSELect <Mode> <Mode>

Selects the instrument mode.

Parameters:

<Mode> 3
Analog Demodulation option, R&S FSV-K7
7
FM Stereo option, R&S FSV-K7S

Mode: ADEMOD, SFM

2.3.5 PROBe subsystem

With firmware R&S FSV 1.61SP2 or newer, active probes are supported (via an adapter).
The following commands activate and configure a connected probe which is to provide
an input signal. They are only available if a probe is connected to the instrument's RF
INPUT and USB connectors.

For details see the base unit description.

PROBe[:STATe] <State>

This command activates a connected probe. Use this command to switch off the probe
and measure the digital input without considering the transducer factor of the probe.

Parameters:
<State> ON | OFF

*RST: OFF
Example: PROB:STAT ON
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Mode: A

PROBe:ID:PARTnumber?

This command returns the material part number of the connected probe.

Example: PROB:ID:PART?
Usage: Query only
Mode: A

PROBe:ID:SRNumber?

This command returns the serial number of the connected probe.

Example: PROB:ID:SRN?
Usage: Query only
Mode: A

PROBe:SETup:MODE <Mode>

This command defines which action is taken when the probe's micro button is pressed.

Parameters:
<Mode> RSINgle
A single sweep is performed.
NOACtion
No action is taken.
*RST: OFF
Example: PROB:SET:STAT ON
Mode: A

PROBe:SETup:NAME?

This command returns the name of the connected probe.

Example: PROB:SET:NAME?
Usage: Query only
Mode: A

PROBe:SETup:STATe?

This command queries whether a probe is connected to the instrument's RF INPUT and
USB connectors and was recognized by the R&S FSV.

Example: PROB:SET:STAT ON
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2.3.6

2.36.1
236.2
2.36.3
2364
2.3.6.5
2.3.6.6
2.3.6.7
2.3.6.8
2.3.6.9

2.3.6.1

Remote Commands of the Analog Demodulation (R&S FSV-K7)

Usage: Query only
Mode: A

SENSe Subsystem (Analog Demodulation, R&S FSV-K7)

The SENSe subsystem is organized in several subsystems. The commands of these
subsystems directly control device-specific settings, they do not refer to the signal char-
acteristics of the measurement signal.

The SENSe subsystem controls the essential parameters of the analyzer. In accordance
with the SCPI standard, the keyword "SENSe" is optional for this reason, which means
that it is not necessary to include the SENSe node in command sequences.

The following subsystems are included:

Trace Mode ReESUIL TYPES. ...cooiiiiiiiiiie e 116
Formats for Returned Values: ASCII Format and Binary Format............ccccceeeeennen 117
SENSe:ADEMod Subsystem (Analog Demodulation, R&S FSV-K7)..........cccceevennnnn. 117
SENSE:ADJUSE SUDSYSIEM......oiiiiiiiiii e 142
SENSe:BANDwidth Subsystem (Analog Demodulation, R&S FSV—K7)..................... 144
SENSe:FILTer Subsystem (Analog Demodulation, R&S FSV-K7)............cccevvvvrrnnnnns 145
SENSe:FREQuency Subsystem (Analog Demodulation, R&S FSV-K7)................. 150
SENSe:SWEep Subsystem (Analog Demodulation, R&S FSV-K7).........ccccoiiiiiiinnne 151
Other commands in the SENSe subsystem...........oooooi i 154

Trace Mode Result Types

The following result types can be set:

WRITe The current trace results will be obtained

AVERage The trace results will be averaged over the given # of measurements

MAXHold The maximum trace result values will be obtained over the given # of measurements

MINHold The minimum trace result values will be obtained over the given # of measurements

VIEW The trace results are frozen and displayed, i.e. they are not calculated for subsequent
measurements. Traces in this mode cannot be queried.

OFF The result type will not be used.

ON It is not possible to query trace data when result type VIEW is selected.

/ Each value besides OFF can only be assigned to one result type at a time.

If all result types are set to OFF, the AM, FM, or PM demodulator will be deactivated.
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2.3.6.2 Formats for Returned Values: ASCIlI Format and Binary Format

e ASCII Format (FORMat ASCII):
The command reads out a list of comma separated values (CSV) of the measured
values in floating point format.

e Binary Format (FORMat REAL,32):
The command reads out binary data (Definite Length Block Data according to IEEE
488.2), each measurement value being formatted in 32 Bit IEEE 754 Floating-Point-
Format. The schematics of the result string will be as follows:
#41024<value1><value2>...<value n> with

#4 number of digits (= 4 in the example) of the following number of data bytes
1024 number of following data bytes (= 1024 in the example)
<value> 4-byte floating point value

2.3.6.3 SENSe:ADEMod Subsystem (Analog Demodulation, R&S FSV-K7)

The SENSe:ADEMod Subsystem contains commands to set up the instrument for the
measurement of analog demodulated signals and query the result at the end of the mea-
surement.

Further information

® chapter 2.3.6.1, "Trace Mode Result Types", on page 116

e chapter 2.3.6.2, "Formats for Returned Values: ASCII Format and Binary For-
mat", on page 117

[SENSE:JADEMOUL:STATE . veveveeeeeeeeeeeeeeeeeseseeeseeeseseseeeseseeesesesesesesesesesesesesesesesesesesesesesens 118
[SENSE:JADEMOASN> AR CENT O ..vuutururieieieieeeeeeeeeeieeeeeeersstab e ieseeeeseessererreeserssrssnnnnns 118
[SENSe:JADEMOA<N>:AF:COUPIING. . .uuiieeieeeeeieeeieiieiieeie e e e e eeeeeseeeeestanaseseesaaeeereeeeessnnnnns 119
[SENSEe:JADEMOA<N>:AF:SPAN. . ...t e e e e e e e e e e e eas 119
[SENSe:]JADEMOd<n=>:AF:SPAN:FULL.....iiiiiiiiiiieee e e r e e e e e 120
[IS1 =N STEH FaUB] =Y [oTe RS g b Y o I 5 SN 120
[SENSE:JADEMOASN> AF:STOP. . .iiiiiiiieee ettt eese s e e e e e aeeeeeeeeeereeesesassabanannnns 121
[SENSe:]JADEMod:AM[:ABSolute][:TDOMaIN]:RESUIL.........ccvvueeieeeiieiiiiieeieeeeeeeriie e eeeeeeennes 121
[SENSe:]JADEMod:AM[:ABSolute][: TDOMaIN][:TYPE]....ccicuuieeeeriiieeeeteieeeereeeeerneeeeereeeeeees 122
[SENSe:]JADEMod:AM:RELative[: TDOMaIN][:TYPE]....ccueeeiiiiieeeereeeeeeiieeeeteeeeeeieeeeenseeeens 123
[SENSe:]JADEMod:AM:RELative[: TDOMain:RESUI.......oeiiiiiiieic e, 123
[SENSe:]ADEMod:AM:RELative:AFSPectrum[:TYPE]....ccoei i 124
[SENSe:]JADEMod:AM:RELative:AFSPectrum:RESUI.......c.ooveiiiiiiieeieieecee e 125
[SENSe:]JADEMod:BANDwidth|BWIDth:DEModulation...........coeueveereiiiineieeiieeeeeeeeeeeeees 126
[SENSe:]JADEMod:BANDwidth|BWIDth:DEModulation: TYPE.......ccccviiiiiiiiieee e 126
[SENSe:]ADEMOd: FM[: TDOMAINI[TYPE] et eeeeeteeeeeeeeeseseeeseseseseeeeeseeseseseseseseseseseseseseseeens 126
[SENSe:]ADEMOd: FM[: TDOMAINJRESUI. .. eeeeeeeeeeeeeeeeeeeeeeseserereseseseseseseseseseseseseseseseseeen. 127
[SENSE:JADEMOG:FM:AFSPECHUMETYPEL cveeveeeeeeereeeeeseeeseeesesessesaseseseeseseseseseseeseseeesenes 128
[SENSe:]JADEMod:FM:AFSPectrum:RESUIL......couiie e 128
[SENSE:JADEMOA:FM:iOFFSEL. . ettt ettt e e e e e e e e e e e e een 129
[SENSE:JADEMOA:MTIME. .. tuiitiiiieiei et e et e e e e e e s e et s e s e e s et s e e e et s eaeeanseaneen 130
[SENSe:]ADEMOd:PM[: TDOMAIN]ETYPE] ... veveeeeeeeeeeeseseeeseseeesseeesesesesesesesesesesessesesseseseeens 130
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[SENSe:JADEMOA:PM[: TDOMEINTRESUI.....veeeeeveeeeeeeeeeeeeeeeeeeeeeseesessseseeesesesseseseeseseenassens 131
[SENSe:]JADEMOd:PM:AFSPECHTUMLTYPE] . uuuuueieieeieeeeeeeieeeeeeeitsriseaeieeseeeeeessereeeeessssannnns 132
[SENSe:]JADEMOd:PM:AFSPECtrUMIRESUIL......iiiiirieieeieeteiee e et e e eeete e e e eeraeeeeeeraneeeeeenes 133
[SENSE:JADEMOG:PMRPOINLX . v veeeeereereresseseesseseesesessseseesessessessseesessessessessssessessessenes 134
[SENSE:JADEMOA:RLENGN. ...ttt e e e e e e e 135
] =N 1= LN B 1 o T B =i S PR 135
[SENSe:]ADEMOd:SPECHUM[ITYPE]....ciiiieieeeeeeeeeeiieieiiceeeeee e ae e e e e e e e e e e e e e eeeeeeeeeeeeeenennnnnnnn 136
[SENSe:]JADEMod:SPECtrum:BANDwidth|BWIDth[:RESOIUtION]...cvvueeeeiierrrieeeeeeerineeeeeeenen. 136
[SENSe:]JADEMOd:SPECHUMIRESU....ccuueiieiiereiee e et ieee et e e e eetnee e e e e eebe s e e e eeenaeeeeeeenns 137
[SENSe:]JADEMod:SPECtrum:SPAN[MAXIMUM....ccevuieeiiieeeeeriieeeeeiieeeeerieeeeeeneeeeeraeeeeees 138
[SENSe:]JADEMod:SPECIrum:SPAN:ZOOM......ciiiiiiiie e e e 139
[SENSE:JADEMO:SQUEICALESTATE .. veeeeeeeeeeeeeseeeseeeseseseseesesesesesessseesessseseseseeseseennesenes 139
[SENSE:JADEMOG:SQUEICH:LEVEL. c...eeeeeeeeeeeeeseeeseesseeeeseeseseeseseseseeseseeseseeseeneseeneseeneneas 139
[SENSE: JADEMOU:SRATE. 11utuuuuieieieieieeeeeeeeeeteeeeitereretrar . iaaeseasaaaaaseserereressssrsnrannnnnnnns 140
[SENSe:]JADEMOA<N>:ZOOMI:STATE . ceeteeeeeieeeeeeeeriiieieeeeeeeeeeeeeeeesrsbaeieeeeeaeesereeesesrananns 140
[SENSe:]JADEMOA<N>:ZOOM:STARL .. .iiiiiteieeieetieeeeettie e e e eteeeeeetaeeeeetaaaeeseateeeereraneaerenns 140
[SENSe:]JADEMod<n>:ZOOM:LENGHN.....ciiiiiicic e e e 141
[SENSe:]JADEMod<n>:ZOOM:LENGth:MODE........cciiiiiiie e 141

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

This command activates the analog demodulator of the instrument. The instrument will
be set to zero span at the current center frequency.

Parameters:
<State> ON | OFF
*RST: OFF
Example: ADEM ON
Switches the analog demodulator on.
Mode: ADEMOD

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

This command sets the center frequency for AF spectrum result display.

Suffix:
<n> 1.4
irrelevant
Parameters:
<Frequency> *RST: 1.25 MHz
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Example: ADEM ON, see CALCulate<n>:FEED on page 89
Switches on the analog demodulator
CALC:FEED 'XTIM:FM:AFSP', see CALCulate<n>:FEED
on page 89
Switches on AF spectrum result display of FM
ADEM:BAND 5 MHz, see [SENSe:]ADEMod:
BANDwidth |BWIDth:DEModulation on page 126
Sets the measurement bandwidth
ADEM:AF:CENT 500kHz, see [SENSe: | ADEMod<n>:AF:
CENTer on page 118
Sets the AF center frequency
ADEM:AF:SPAN 200kHz, see [SENSe: | ADEMod<n>:AF:
SPAN on page 119
Sets the AF span

Mode: ADEMOD

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

This command selects the coupling of the AF path of the analyzer in the specified window.

Suffix:
<n> 1.4

window
Parameters:
<Coupling> AC|DC

*RST: AC (PM); DC (FM)
Example: ADEM:AF:COUP DC

Switches on DC coupling.
Mode: ADEMOD

[SENSe:]ADEMod<n>:AF:SPAN <Span>
This command sets the span for AF spectrum result display.

The span is limited to half the measurement bandwidth of analog demodulation (
[SENSe: ] ADEMod:BANDwidth |BWIDth:DEModulation on page 126).

Suffix:
<n> 1.4
irrelevant
Parameters:
<Span> *RST: 2.5 MHz
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Example: ADEM ON, see [SENSe: |ADEMod[:STATe] on page 118
Switches on the analog demodulator
CALC:FEED 'XTIM:FM:AFSP', see CALCulate<n>:FEED
on page 89
Switches on AF spectrum result display of FM
ADEM:BAND 5 MHz, see [SENSe: ] ADEMod:
BANDwidth |BWIDth:DEModulation on page 126
Sets the measurement bandwidth
ADEM:AF:CENT 500kHz, see [SENSe: | ADEMod<n>:AF:
CENTer on page 118
ADEM:AF:SPAN 200 kHz
Sets the AF span to 200 kHz

Mode: ADEMOD

[SENSe:]JADEMod<n>:AF:SPAN:FULL
This command sets the maximum span for AF spectrum result display.

The maximum span corresponds to half the measurement bandwidth of analog demod-
ulation ( [SENSe: ] ADEMod:BANDwidth |BWIDth:DEModulation on page 126).

Suffix:

<n> 1..4
irrelevant

Example: ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118
Switches on the analog demodulator
CALC:FEED 'XTIM:FM:AFSP', see CALCulate<n>:FEED
on page 89
Switches on AF spectrum result display of FM
ADEM:BAND 5 MHz, see [SENSe: ] ADEMod:
BANDwidth |BWIDth:DEModulation on page 126
Sets the measurement bandwidth to 5 MHz
ADEM:AF:SPAN: FULL
Sets the AF span to 2.5 MHz

Mode: ADEMOD

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

This command sets the start frequency for AF spectrum result display.

Suffix:
<n> 1.4
irrelevant
Parameters:
<Frequency> *RST: 0 MHz
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Example: ADEM ON, see [SENSe: |ADEMod[:STATe] on page 118
Switches on the analog demodulator
CALC:FEED 'XTIM:FM:AFSP', see CALCulate<n>:FEED
on page 89
Switches on AF spectrum result display of FM
ADEM:BAND 5 MHz, see [SENSe:]ADEMod:
BANDwidth |BWIDth:DEModulation on page 126

Sets the measurement bandwidth to 5 MHz
ADEM:AF:STAR 0 kHz

Sets the AF start frequency to 0 kHz
[SENSe: | ADEMod<n>:AF:STOP on page 121
Sets the AF stop frequency to 500 kHz

Mode: ADEMOD

[SENSe:]ADEMod<n>:AF:STOP <Frequency>
This command sets the stop frequency for AF spectrum result display.

The stop frequency is limited to half the measurement bandwidth of analog demodulation
([SENSe: ] ADEMod:BANDwidth|BWIDth:DEModulation on page 126).

Suffix:
<n> 1.4
irrelevant

Parameters:
<Frequency> *RST: 2.5 MHz

Example: ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118
Switches on the analog demodulator
CALC:FEED 'XTIM:FM:AFSP', see CALCulate<n>:FEED
on page 89
Switches on AF spectrum result display of FM
ADEM:BAND 5 MHz, see [SENSe: ] ADEMod:
BANDwidth |BWIDth:DEModulation on page 126
Sets the measurement bandwidth to 5 MHz
[SENSe: ] ADEMod<n>:AF:STARt on page 120

Sets the AF start frequency to 0 kHz
ADEM:AF:STOP 500 kHz

Sets the AF stop frequency to 500 kHz
Mode: ADEMOD

[SENSe:]ADEMod:AM[:ABSolute][: TDOMain]:RESult? <TraceMode>

This command reads the result data of the RF signal in zero span in the specified trace
mode. The data format of the output data block is defined by the FORMat command (see
chapter 2.3.6.2, "Formats for Returned Values: ASCII Format and Binary For-

mat", on page 117).
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The output unit is dBm (logarithmic display) or V (linear display).

Query parameters:
<TraceMode> WRITe | AVERage | MAXHold | MINHold | VIEW

The specified trace mode must be one of those configured by
[SENSe: |ADEMod:AM[ :ABSolute] [ : TDOMain] [ : TYPE]

on page 122. Otherwise a query error is generated.

For details on trace modes see chapter 2.3.6.1, "Trace Mode

Result Types", on page 116.

Example: ADEM:SET 8MHz,32000,EXT, POS,-500, 30

Sets up demodulator parameters
ADEM:AM AVER,MAXH, MINH

Sets up AM results to be measured
ADEM ON

Switches on demodulator
INIT; *WAI

Starts measurement and waits for sync
FORM ASC

Selects output format
ADEM:AM:RES? AVER

Reads AM average results
ADEM:AM:RES? MAXH

Reads AM max hold results
ADEM:AM:RES? MINH

Reads AM min hold results
Usage: Query only
Mode: ADEMOD

[SENSe:]ADEMod:AM[:ABSolute][: TDOMain][: TYPE] <TraceMode>

This command selects the trace modes of the RF signal to be measured simultaneously
in zero span. For each of the six available traces a mode can be defined.

Parameters:

<TraceMode> <TraceMode1>, <TraceMode2>, <TraceMode3>, <Trace-
Mode4>, <TraceMode5>, <TraceMode6>
WRITe | AVERage | MAXHold | MINHold | VIEW | OFF
For details on trace modes see chapter 2.3.6.1, "Trace Mode
Result Types", on page 116.

*RST: WRITe,OFF,OFF,OF F,OF F,OFF (FM-
Stereo:OFF,OFF,OFF ,OFF,OFFF,OFF)
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Example: ADEM:AM AVER,MAXH,MINH, OFF,OFF,OFF
Determines average, max hold and min hold values simultane-
ously for the traces 1-3.
ADEM:AM WRIT,OFF,OFF, OFF, OFF, OFF

Determines only the current measurement values for trace 1.
ADEM:AM OFF,OFF,OFF,OFF,OFF, OFF
Switches AM demodulation off.

Mode: ADEMOD

[SENSe:]ADEMod:AM:RELative[: TDOMain][: TYPE] <TraceMode>

This command selects the result types to be measured simultaneously by AM demodu-
lation.

Parameters for setting and query:
<TraceMode> <TraceMode1>, <TraceMode2>, <TraceMode3>, <Trace-
Mode4>, <TraceMode5>, <TraceMode6>

WRITe | AVERage | MAXHold | MINHold | VIEW | OFF

For details on trace modes see chapter 2.3.6.1, "Trace Mode

Result Types", on page 116.

*RST: WRITe,OFF,OFF,OFF,OFF,OFF (FM-
Stereo:OFF,OFF,OFF,OFF,OFF,OFF)

Example: ADEM:AM:REL AVER,MAXH,MINH
Determines average, max hold and min hold values simultane-
ously.

ADEM:AM:REL WRIT,OFF,OFF

Determines only the current measurement values.
ADEM:AM:REL OFF,OFF, OFF

Switches AM demodulation off.

Mode: ADEMOD

[SENSe:]JADEMod:AM:RELative[: TDOMain]:RESult? <TraceMode>

This command reads the result data obtained by AM demodulation for the specified result
type. The data format of the output data block is defined by the FORMat command (see
chapter 2.3.6.2, "Formats for Returned Values: ASCIl Format and Binary For-

mat", on page 117).

The output unit is %.

Query parameters:
<TraceMode> WRITe | AVERage | MAXHold | MINHold | VIEW

The specified trace mode must be one of those configured by
[SENSe: ] ADEMod:AM[ :ABSolute] [ : TDOMain] [ : TYPE]
on page 122. Otherwise a query error is generated.

For details on trace modes see chapter 2.3.6.1, "Trace Mode
Result Types", on page 116.
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Usage:
Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

ADEM:SET 8MHz, 32000, EXT,POS,-500,30

Sets up demodulator parameters
ADEM:FM AVER, MAXH, MINH
Selects FM results to be measured
ADEM:AM:REL WRIT, OFF, OFF

Selects AM results to be measured
ADEM ON

Switches on demodulator
INIT; WATI

Starts measurement and waits for sync
FORM ASC

Selects output format
ADEM:FM:RES? AVER

Reads FM average results
ADEM:FM:RES? MAXH

Reads FM max hold results
ADEM:FM:RES? MINH

Reads FM min hold results
ADEM:AM:REL:RES? WRIT

Reads current AM result data
Query only
ADEMOD

[SENSe:]ADEMod:AM:RELative:AFSPectrum[:TYPE] <TraceMode>

This command selects the AF spectrum result types of the AM-demodulated signal to be
measured simultaneously.

Note: in FM stereo mode (option K7S), only those traces can be measured that are cur-
rently displayed in at least one screen.

Parameters:
<TraceMode>

Example:

Mode:

<TraceMode1>, <TraceMode2>, <TraceMode3>, <Trace-

Mode4>, <TraceMode5>, <TraceMode6>

WRITe | AVERage | MAXHold | MINHold | VIEW | OFF

For details on trace modes see chapter 2.3.6.1, "Trace Mode

Result Types", on page 116.

*RST: WRITe,OFF,OFF,OFF,OFF,OFF (FM-
Stereo:OFF,OFF,OFF,OFF,OFF,OFF)

ADEM:AM:REL:AFSP AVER,MAXH,MINH
Determines average, maximum and minimum value simultane-

ously
ADEM:AM:REL:AFSP WRIT, OFF, OFF

Determines only current measurement results
ADEM:AM:REL:AFSP OFF, OFF, OFF

Switches off calculation of the AF spectrum

ADEMOD
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[SENSe:]ADEMod:AM:RELative:AFSPectrum:RESult? <TraceMode>

This command reads out the AF spectrum result data of the AM-demodulated signal for
the specified result type. The data format of the output data is determined with the FOR-
Mat command (see chapter 2.3.6.2, "Formats for Returned Values: ASCII Format and
Binary Format", on page 117).

The output unit is dB (logarithmic display) or % (linear display).

Query parameters:
<TraceMode>

Example:

Usage:

Mode:

WRITe | AVERage | MAXHold | MINHold | VIEW

The specified trace mode must be one of those configured by
[SENSe: ]ADEMod:AM[ :ABSolute] [ : TDOMain] [ : TYPE]

on page 122. Otherwise a query error is generated.

For details on trace modes see chapter 2.3.6.1, "Trace Mode
Result Types", on page 116.

ADEM:SET 8MHz,32000,EXT, POS,-500, 30
Sets the demodulator
ADEM:FM AVER,MAXH,MINH

Selects the FM results to be measured
ADEM:AM:REL WRIT, OFF, OFF

Selects the AM results to be measured
ADEM:AM:REL:AFSP WRIT, OFF, OFF

Selects the AF spectrum results of the demodulated AM signal to
be measured

ADEM ON

Switches on the demodulator

INIT; WAI

Starts the measurement and waits for the termination
FORM ASC

Selects the output format
ADEM:FM:RES? AVER

Reads the FM average result data
ADEM:FM:RES? MAXH

Reads the FM Maxhold result data
ADEM:FM:RES? MINH

Reads the FM Minhold result data
ADEM:AM:REL:RES? WRIT

Reads the current AM result data
ADEM:AM:REL:AFSP:RES? WRIT

Reads the current AF spectrum result data of the demodulated AM
signal

Query only
ADEMOD
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[SENSe:]JADEMod:BANDwidth|BWIDth:DEModulation <Bandwidth>

This command defines the demodulation bandwidth used for analog demodulation. The
required sampling rate is automatically set depending on the selected demodulation
bandwidth. The available demodulation bandwidths are determined by the existing sam-
pling rates. For details on the relation between demodulation bandwidth and sampling
rate refer to chapter 2.1.8, "Sample Rate, Measurement Time and Trigger Off-

set", on page 18.

Parameters:

<Bandwidth> *RST: 5 MHz
For details on the correlation of bandwidth and sample rate refer
to chapter "Instrument Functions", section "Analog Demodulation
(Option K7)" — chapter 2.1.8, "Sample Rate, Measurement Time
and Trigger Offset", on page 18.

Example: ADEM:BAND:DEM 1MHz
Sets the demodulation bandwidth to 1 MHz.

Mode: ADEMOD

[SENSe:]ADEMod:BANDwidth|BWIDth:DEModulation:TYPE <FilterType>

This command defines the type of demodulation filter to be used.

Parameters:
<FilterType> FLAT
Standard flat demodulation filter
GAUSs
Gaussian filter for optimized settling behaviour
*RST: FLAT
Example: BAND:DEM: TYPE GAUS
Selects the Gaussian filter.
Mode: ADEMOD

[SENSe:]ADEMod:FM[:TDOMain][:TYPE] <Type>

This command selects the result types to be measured simultaneously by FM demodu-
lation.

Parameters:

<Type> *RST: WRITe,OFF,OFF
<result type 1]2|3]4|5|6>: WRITe, AVERage, MAXHold, MINHold,
VIEW, OFF,; for details see chapter 2.3.6.1, "Trace Mode Result
Types", on page 116 .
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Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

[SENSe: ]ADEMod:FM[:TDOMain] [ : TYPE] on page 126

"Creates average, max hold and min hold values simultaneously
DEM:FM WRIT, OFF,OFF

Only creates the current measurement values
ADEM:FM OFF, OFF, OFF

Switches analog demodulator off

ADEMOD

[SENSe:]ADEMod:FM[: TDOMain]:RESult <Type>

This command reads the result data obtained by analog demodulation for the specified
result type. The data format of the output data block is defined by the FORMat command.

Return values:
<Type>

Return values

Example:

Mode:

<result type>: WRITe, AVERage, MAXHold, MINHold; for details
see chapter 2.3.6.1, "Trace Mode Result Types", on page 116.
The result type indicated must be one of those configured by
[SENSe: | ADEMod:FM[:TDOMain] [ : TYPE] on page 126. Oth-
erwise a query error will be generated.

ASCII Format (FORMat ASCII) or Binary Format (FORMat REAL,
32); for details see chapter 2.3.6.2, "Formats for Returned Values:
ASCII Format and Binary Format", on page 117 .

Default unit: Hz

ADEM:SET 8MHz, 32000,EXT, POS,-500, 30, see [SENSe:
]ADEMod: SET on page 135

Sets up demodulator parameters

ADEM:FM AVER,MAXH,MINH, see [SENSe:]ADEMod:FM] :
TDOMain] [ : TYPE] on page 126

Selects FM results to be measured

ADEM:AM WRIT, OFF, OFF

Selects AM results to be measured

ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118
Switches on demodulator

INIT; WAT

Starts measurement and waits for sync

FORM ASC, see FORMat [:DATA] on page 180

Selects output format
ADEM:FM:RES? AVER

Reads FM average results
ADEM:FM:RES? MAXH

Reads FM max hold results
ADEM:FM:RES? MINH

Reads FM min hold results
ADEM:AM:RES? WRIT

Reads current AM results

ADEMOD
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[SENSe:]ADEMod:FM:AFSPectrum[:TYPE] <Type>

This command selects the AF spectrum result types of the FM demodulated signal to be
measured simultaneously.

Parameters:
<Type>

Example:

Mode:

*RST: OFF,OFF,OFF

<result type 1|2|3]4|5|6>: WRITe, AVERage, MAXHold, MINHold,
VIEW, OFF; for details see chapter 2.3.6.1, "Trace Mode Result
Types", on page 116.

The result type "AF spectrum of the FM demodulated signal" can-
not be activated at the same time as "AF spectrum of AM or PM
demodulated signal".

ADEM:FM:AFSP AVER,MAXH,MINH

Determines average, maximum and minimum value simultane-
ously

ADEM:FM:AFSP WRIT, OFF, OFF

Determines only current measurement results
ADEM:FM:AFSP OFF,OFF, OFF

Switches calculation of AF spectrum off

ADEMOD

[SENSe:]ADEMod:FM:AFSPectrum:RESult <Type>

This command reads out the AF spectrum result data of the FM demodulated signal for
the specified result type. The data format of the output data is determined with the FOR-

Mat command.

Return values:
<Type>

Return values

<result type>: WRITe, AVERage, MAXHold, MINHold; for details
see chapter 2.3.6.1, "Trace Mode Result Types", on page 116.
The specified result type must be one of those configured with the
[SENSe: ] ADEMod:FM:AFSPectrum[: TYPE] command. Oth-
erwise a query error will be generated.

ASCII Format (FORMat ASCII) or Binary Format (FORMat REAL,
32); for details see chapter 2.3.6.2, "Formats for Returned Values:
ASCII Format and Binary Format", on page 117.

Default unit: dB (logarithmic display) or Hz (linear display)
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Example: ADEM:SET 8MHz, 32000, EXT, POS,-500, 30, see [SENSe:
]ADEMod: SET on page 135
Sets demodulator
ADEM:FM AVER,MAXH,MINH, see [SENSe:]ADEMod:FM] :
TDOMain] [ : TYPE] on page 126
Selects the FM results to be measured
ADEM:AM:REL WRIT,OFF,OFF, see [SENSe:]ADEMod:FM:
AFSPectrum[:TYPE] on page 128
Selects the AM results to be measured
ADEM:FM:AFSP WRIT,OFF, OFF, see [SENSe: | ADEMod: FM:
AFSPectrum[:TYPE] on page 128
Selects the AF spectrum results of the demodulated FM signal to
be measured
ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118

Switches the demodulator on
INIT; WAT

Starts the measurement and waits for termination
FORM ASC, see FORMat [ : DATA] on page 180
Selects output format

ADEM:FM:RES? AVER, see [SENSe: ] ADEMod:FM[ :
TDOMain] :RESult on page 127

Reads FM average result data

ADEM:FM:RES? MAXH, see [SENSe: | ADEMod:FM| :
TDOMain] :RESult on page 127

Reads FM maxhold result data

ADEM:FM:RES? MINH, see [SENSe: ] ADEMod:FM[ :
TDOMain] :RESult on page 127

Reads FM minhold result data

ADEM:AM:RES? WRIT, see [SENSe: | ADEMod:AM| :
ABSolute] [:TDOMain] :RESult on page 121

Reads current AM result data
ADEM:FM:AFSP:RES? WRIT

Reads current AF spectrum result data of demodulated FM signal

Mode: ADEMOD

[SENSe:]ADEMod:FM:OFFSet <Type>
This command calculates the FM offset of the currently available measurement data set.

If averaging has been activated before acquiring the data set (using [SENSe:
JADEMod:FM[:TDOMain] [ : TYPE] on page 126, the averaged FM offset over several
measurements can also be obtained by setting <result type> = AVERage.

The offset thus determined differs from the one calculated by the CAT.Culate<n>:
MARKer:FUNCtion:ADEMod:FERRor [ :RESult<t>] on page 86 command since, for
determination of the frequency deviation, the modulation is removed by means of low
pass filtering,producing results that are different from those obtained by averaging.
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Parameters:
<Type>

Example:

Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

<result type> | IMMediate | AVERage

IMMediate

The current measurement results will be used for calculating the
FM offset

AVERage

The measurement results that were averaged over the given # of
measurements will be used for calculating the FM offset

If no average measurement was active during the last measure-
ment sequence only the [SENSe: ]ADEMod: FM:OFFSet
IMMediate command (see [SENSe: ] ADEMod:FM:0OFFSet

on page 129) will return a correct result (data to calculate the offset
are taken from the last measured data set).

[SENSe: ]ADEMod:FM: OFFSet AVERage will cause a query
error in this case.

ADEM:SET 8MHz, 32000, EXT,P0OS,-500, 30, see [SENSe:
]ADEMod: SET on page 135

Sets up demodulator parameters to execute 30 measurements
ADEM:FM AVER, OFF, OFF

Selects FM results to perform averaging

ADEM:AM OFF, OFF, OFF

Switches off AM demodulation

ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118

Switches on analog demodulator
INIT; WAI

Starts measurement and waits for sync
ADEM:FM:0FFS? IMM

Reads FM offset of last measurement of the sequence of 30
ADEM:FM:0FFS? AVER

Reads FM offset averaged over 30 measurements

ADEMOD

[SENSe:]ADEMod:MTIMe <Time>

This command defines the measurement time for analog demodulation.

Parameters:
<Time>

Example:

Mode:

*RST: 62.5us

ADEM:MTIM 62.5us
Sets the measurement time to 62.5 ps.

ADEMOD

[SENSe:]ADEMod:PM[:TDOMain][:TYPE] <Type>

This command selects the result types of the PM-demodulated signal to be created

simultaneously.
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Parameters:

<Type> *RST: OFF,OFF,OFF
<result type 1|2|3]4|5|6>: WRITe, AVERage, MAXHold, MINHold,
VIEW; for details see chapter 2.3.6.1, "Trace Mode Result
Types", on page 116.

Example: ADEM:PM AVER,MAXH,MINH, see [SENSe:]ADEMod:PM] :
TDOMain] [ : TYPE] on page 130
Determines average, maximum and minimum value simultane-

ously
ADEM:PM WRIT,OFF, OFF

Determines only current measurement results
ADEM:PM OFF, OFF, OFF

Switches the PM demodulator off.
Mode: ADEMOD

[SENSe:]ADEMod:PM[: TDOMain]:RESult <Type>

This command reads the result data of the PM demodulation for the specified result type.
The data format of the output data is determined with the FORMat command.

Return values:

<Type> <result type>: WRITe, AVERage, MAXHold, MINHold; for details
see chapter 2.3.6.1, "Trace Mode Result Types", on page 116.
The specified result type must be one of those configured with the
[SENSe: ] ADEMod:PM[:TDOMain] [ : TYPE] command. Other-
wise a query error will be generated.

Return values ASCII Format (FORMat ASCII) or Binary Format (FORMat REAL,
32); for details see chapter 2.3.6.2, "Formats for Returned Values:
ASCII Format and Binary Format", on page 117 .
Default unit: dB (logarithmic display) or RAD or DEG (linear dis-
play)
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Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

ADEM:SET 8MHz, 32000,EXT,POS,-500, 30, see [SENSe:
]ADEMod: SET on page 135

Sets the demodulator parameters.

ADEM:PM AVER,MAXH,MINH, see [SENSe: | ADEMod:PM| :
TDOMain] [ : TYPE] on page 130

Selects the PM results to be measured.
ADEM:AM WRIT, OFF, OFF

Selects the AM results to be measured.
ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118

Switches on the demodulator.
INIT; WATI

Starts the measurement and waits for termination.
FORM ASC, see FORMat [ : DATA] on page 180
Selects the output format.

ADEM:PM:RES? AVER

Reads the PM average result data.
ADEM:PM:RES? MAXH

Reads the PM maxhold result data.
ADEM:PM:RES? MINH

Reads the PM minhold result data.
ADEM:AM:RES? WRIT

Reads the current AM result data.

ADEMOD

[SENSe:]JADEMod:PM:AFSPectrum[:TYPE] <Type>

This command selects the AF spectrum result types of the PM-demodulated signal to be
measured simultaneously.

Parameters:
<Type>

Example:

Mode:

*RST: OFF,OFF,OFF

<result type 1]|2|3]4|5|6>: WRITe, AVERage, MAXHold, MINHold,
VIEW; for details see chapter 2.3.6.1, "Trace Mode Result
Types", on page 116.

The result type "AF spectrum of the PM demodulated signal" can-
not be activated at the same time as "AF spectrum of AM or FM
demodulated signal".

ADEM:PM:AFSP AVER,MAXH, MINH
Determines average, maximum and minimum value simultane-

ously
ADEM:PM:AFSP WRIT,OFF,OFF

Determines only current measurement results
ADEM:PM:AFSP OFF,OFF, OFF

Switches calculation of AF spectrum off

ADEMOD
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[SENSe:]ADEMod:PM:AFSPectrum:RESult <Type>

This command reads out the AF spectrum result data of the PM-demodulated signal for
the specified result type. The data format of the output data is determined with the FOR-
Mat command.

Return values:

<Type> <result type>: WRITe, AVERage, MAXHold, MINHold; for details
see chapter 2.3.6.1, "Trace Mode Result Types", on page 116 .
The specified result type must be one of those configured with the
[SENSe: ] ADEMod:PM: AFSPectrum[:TYPE] on page 132
command. Otherwise a query error will be generated.

Return values ASCII Format (FORMat ASCII) or Binary Format (FORMat REAL,
32); for details see chapter 2.3.6.2, "Formats for Returned Values:
ASCII Format and Binary Format", on page 117 .
Default unit: dB (logarithmic display) or RAD or DEG (linear dis-
play)
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Example: ADEM:SET 8MHz, 32000, EXT, POS,-500, 30, see [SENSe:
]ADEMod: SET on page 135
Sets demodulator
ADEM:PM AVER,MAXH,MINH, see [SENSe:]ADEMod:PM] :
TDOMain] [ : TYPE] on page 130
Selects the PM results to be measured
ADEM:AM:REL WRIT,OFF,OFF, see [SENSe:]ADEMod:FM:
AFSPectrum[:TYPE] on page 128
Selects the AM results to be measured
ADEM:PM:AFSP WRIT,OFF, OFF, see [SENSe: | ADEMod: PM:
AFSPectrum[:TYPE] on page 132
Selects the AF spectrum results of the demodulated PM signal to
be measured
ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118

Switches the demodulator on
INIT; WAT

Starts the measurement and waits for termination
FORM ASC, see FORMat [ : DATA] on page 180
Selects output format

ADEM:PM:RES? AVER, see [SENSe: ] ADEMod: PM:
AFSPectrum:RESult on page 133

Reads PM average result data

ADEM:PM:RES? MAXH, see [SENSe: ] ADEMod: PM:
AFSPectrum:RESult on page 133

Reads PM maxhold result data

ADEM:PM:RES? MINH, see [SENSe: ] ADEMod: PM:
AFSPectrum:RESult on page 133

Reads PM minhold result data

ADEM:AM:RES? WRIT, see [SENSe: | ADEMod: PM:
AFSPectrum:RESult on page 133

Reads current AM result data
ADEM:PM:AFSP:RES? WRIT

Reads current AF spectrum result data of demodulated PM signal

Mode: ADEMOD

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

This command determines the position where the phase of the PM-demodulated signal
is set to 0 rad. The maximum possible value depends on the measurement time selected
in the instrument; this value is output in response to the query ADEM: PM: RPO:X? MAX.

Parameters:

<Time> 0 s to measurement time
*RST: Os

Example: ADEM:PM:RPO 500us

Sets the position where the phase to 0 rad setting to 500 ps.
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Usage:

Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

SCPI confirmed
ADEMOD

[SENSe:]ADEMod:RLENgth?

This command returns the record length set up for the current analog demodulation

measurement.

Example:

Usage:

Mode:

ADEM:RLEN?
Returns the current record length.

Query only
ADEMOD

[SENSe:]JADEMod:SET <sample rate> | <record length> | <trigger source> | <trigger
slope> | <offset samples> | <# of meas>

This command configures the analog demodulator of the instrument.

Parameters:
<sample rate>

<record length>

<trigger source>

<trigger slope>

numeric value

The frequency at which measurement values are taken from the
A/D-converter and stored in I/Q memory.

Allowed range: refer to Sample Rate, Measurement Time and
Trigger Offset.

Note: for FM stereo measurements (K7S option), the sample rate
is always 500 kHz (as the demodulation bandwidth is permanently
set to 400 kHz). Thus, this parameter is ignored in this case.

*RST: 8 MHz

Number of samples to be stored in 1/Q memory.

Range: 1 to 400001 with AF filter or AF trigger active, 1 to
480001 with both AF filter and AF trigger deactive
*RST: 501)

Selection of the trigger source to use for the demodulator.
IMMediate | EXTernal | IFPower | RFPower| AF | AM | AMRe-
lative | FM | PM

Note: After selecting IF Power, the trigger threshold can be set
with the TRIGger<n>[:SEQuence] : LEVel : IFPower COM-
mand.

*RST: IMMediate

POSitive | NEGative

Used slope of the trigger signal.
The value indicated here will be ignored for <trigger source> =
IMMediate.

*RST: POSitive
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<offset samples>

<# of meas>

Example:

Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

Number of samples to be used as an offset to the trigger signal.
For details refer to chapter 2.1.8, "Sample Rate, Measurement
Time and Trigger Offset", on page 18.

The value indicated here is ignored for <trigger source> = "IMMe-
diate".

*RST: 0

Number of repetitions of the measurement to be executed. The
value indicated here is especially necessary for the average/max-
hold/minhold function.

Range: 0 to 32767
*RST: 0

ADEM:SET 8MHz, 32000, EXT,P0OS,-500, 30

Performs a measurement at:

sample rate = 8 MHz

record length = 32000

trigger source = EXTernal

trigger slope = POSitive

offset samples = -500 (500 samples before trigger occurred)
# of meas = 30

ADEMOD

[SENSe:]ADEMod:SPECtrum[: TYPE] <Type>

This command selects the result types to be created in parallel by the RF spectrum mea-
surement with active analog demodulation.

Parameters:
<Type>

Example:

Mode:

*RST: OFF,OFF,OFF

<result type 1|2|3]4|5|6>: WRITe, AVERage, MAXHold, MINHold,
VIEW, OFF; for details see chapter 2.3.6.1, "Trace Mode Result
Types", on page 116.

ADEM:SPEC AVER, MAXH,MINH

Creates average, max hold and min hold values at a time
ADEM:SPEC WRIT, OFF, OFF

Only creates the current measurement values
ADEM:SPEC OFF,OFF, OFF

Switches analog demodulator off

ADEMOD

[SENSe:]JADEMod:SPECtrum:BANDwidth|BWIDth[:RESolution] <Bandwidth>

This command sets the resolution bandwidth for the spectrum representation that was
determined from the analog demodulation data.
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The recording time required is calculated from the sampling rate indirectly set via
[SENSe: ] ADEMod: SPECtrum: SPAN [ :MAXimum] on page 138 or [SENSe:
]ADEMod:BANDwidth |BWIDth:DEModulation on page 126. If the available record-
ing time is not sufficient for the given bandwidth, the recording time is set to its maximum
and the resolution bandwidth is enlarged to the resulting bandwidth.

Parameters:
<Bandwidth>

Example:

Mode:

refer to data sheet
*RST: 61.2 kHz
ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118

Switches on the analog demodulator
CALC:FEED 'XTIM:SPEC', see CALCulate<n>:FEED

on page 89

Switches on the RF spectrum result display

or

CALC:FEED 'XTIM:FM:AFSP', see CALCulate<n>:FEED
on page 89

Switches on the AF spectrum result display of FM signal
ADEM:SPEC:BAND 61.2kHz

Sets the resolution bandwidth to 61.2 kHz.
ADEMOD

[SENSe:]ADEMod:SPECtrum:RESult <Type>

This command reads out the RF spectrum result data for the specified result type. The
data format of the output data block is defined by the FORMat command.

Return values:
<Type>

Return values

<result type>: WRITe, AVERage, MAXHold, MINHold; for details
see chapter 2.3.6.1, "Trace Mode Result Types", on page 116.
The result type indicated must be one of those configured by
[SENSe:]ADEMod:SPECtrum[:TYPE] on page 136. Otherwise
a query error will be generated.

ASCII Format (FORMat ASCII) or Binary Format (FORMat REAL,
32); for details see chapter 2.3.6.2, "Formats for Returned Values:
ASCII Format and Binary Format", on page 117 .

The output units are described in CALCulate<n>:
MARKer<m>:PEXCursion on page 102.
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Example: ADEM:SET 8MHz, 32000,EXT,P0OS,-500, 30, see [SENSe:
]ADEMod: SET on page 135
Sets demodulator
ADEM:SPEC AVER,MAXH, MINH

Selects RF spectrum results to be measured
ADEM:SPEC WRIT, OFF, OFF

Selects the AM results to be measured
ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118

Switches the demodulator on
INIT; WATI

Starts the measurement and waits for termination
FORM ASC, see FORMat [ : DATA] on page 180

Selects output format
ADEM:SPEC:RES? AVER

Reads RF spectrum average results
ADEM:SPEC:RES? MAXH

Reads RF spectrum max hold results
ADEM:SPEC:RES? MINH

Reads RF spectrum min hold results
ADEM:SPEC:RES? WRIT

Reads spectrum current results

Mode: ADEMOD

[SENSe:]ADEMod:SPECtrum:SPAN[:MAXimum] <FreqRange>

This command sets the maximum frequency range for displaying the RF spectrum that
was determined from the FM demodulation data. The maximum span corresponds to the
measurement bandwidth of analog demodulation (for details refer to [SENSe:

]ADEMod :BANDwidth |BWIDth:DEModulation on page 126).

For details refer on the relation of bandwidth and sample rate refer to Sample Rate,
Measurement Time and Trigger Offset.

Parameters:
<FreqRange> *RST: 5 MHz

Example: ADEM ON, see [SENSe: ]ADEMod[:STATe] on page 118
Switches on the analog demodulator
CALC:FEED 'XTIM:SPEC', see CALCulate<n>:FEED
on page 89
Switches on RF spectrum result display.
ADEM:SPEC:SPAN:MAX 5 MHz

Sets the max. span to 5 MHz
ADEM:SPEC:SPAN:Z00M 1 MHz

Sets the displayed span to 1 MHz
Mode: ADEMOD

Operating Manual 1173.0666.02 — 06 138



R&S® FSV-K7/K7S Analog Demodulation Option R&S FSV-K7

Remote Commands of the Analog Demodulation (R&S FSV-K7)

[SENSe:]ADEMod:SPECtrum:SPAN:ZOOM <FreqRange>

This command sets the frequency range for the RF spectrum result display determined
from analog demodulation data. The frequency range for result display is limited to the
maximum span ( [SENSe: ] ADEMod: SPECtrum: SPAN [ : MAXimum] on page 138) or to
the measurement bandwidth of analog demodulation ( [SENSe: ] ADEMod:
BANDwidth |BWIDth:DEModulation on page 126).

Parameters:
<FregRange> *RST: 5 MHz

Example: ADEM ON, see [SENSe: |ADEMod[:STATe] on page 118
Switches on the analog demodulator
CALC:FEED 'XTIM:SPEC', see CALCulate<n>:FEED
on page 89
Switches on RF spectrum result display.
ADEM:SPEC:SPAN:MAX 5 MHz, see [SENSe: ] ADEMod:
SPECtrum: SPAN[ :MAXimum] on page 138

Sets the maximum span to 5 MHz
ADEM:SPEC:SPAN:Z00M 1 MHz

Sets displayed span to 1 MHz
Mode: ADEMOD

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

This command activates the squelch function, i.e. if the signal falls below a defined
threshold (see [SENSe: ] ADEMod:SQUelch:LEVel on page 139), the demodulated
data is automatically set to 0.

Parameters:
<State> ON | OFF
*RST: OFF
Example: DEM: SQU ON
Signals below the level threshold are squelched.
Usage: SCPI confirmed
Mode: A, ADEMOD, SFM

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

This command defines the level threshold below which the demodulated data is set to O
if squelching is enabled (see [SENSe: ]ADEMod: SQUelch[:STATe] on page 139).

Parameters:
<Threshold> numeric value
The absolute threshold level

Range: -150 dBm to 30 dBm
*RST: -40 dBm
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Example: DEM: SQU:LEV -80
If the signal drops below -80 dBm, the demodulated data is set to
0.

Usage: SCPI confirmed

Mode: ADEMOD, SFM

[SENSe:]ADEMod:SRATe?

This command returns the sample rate set up for the current analog demodulation mea-

surement.
Example: ADEM: SRAT?
Returns the current sample rate.
Usage: Query only
Mode: ADEMOD

[SENSe:]ADEMod<n>:ZOOM[:STATe] <State>

The command enables or disables the zoom function for the analog-demodulated mea-
surement data in the specified window. Depending on the selected measurement time
and the demodulation bandwidth, the number of recorded test points may be greater than
that shown on the display.

If the zoom function is enabled, the default number of sweep points in "Spectrum” mode
of the result memory are displayed from the specified start time with [SENSe:
]ADEMod<n>:Z00OM: STARL on page 140.

If the zoom function is disabled, data reduction is used to adapt the test points to the
number of points available on the display.

Suffix:
<n> 1.4
window
Parameters:
<State> ON | OFF
*RST: OFF
Example: ADEM:ZOOM ON
Switches on the zoom function
Mode: ADEMOD

[SENSe:]JADEMod<n>:ZOOM:STARt <Time>

The command selects the start time for the display of individual measured values of the
analog demodulation in the specified window. The maximum possible value depends on
the measurement time, which is set in the instrument and can be queried with the
[SENSe: ] ADEMod :MTIMe on page 130 command.
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If the zoom function is enabled, the default number of sweep points in "Spectrum" mode
of the result memory are displayed from the specified start time with [SENSe:
]ADEMod<n>:7Z00M: STARt on page 140.

Suffix:
<n> 1..4
window
Parameters:
<Time> *RST: Os
0 s to measurement time — (default number of sweep points in
"Spectrum" mode — 1 * 1/sample rate)
Example: ADEM:ZOOM: STAT ON (see [SENSe: ] ADEMod<n>:Z0OOM] :
STATe] on page 140)
Switches on the zoom function
ADEM:ZOOM:STAR 500us
Sets the starting point of the display to 500 us.
Mode: ADEMOD

[SENSe:]ADEMod<n>:ZOOM:LENGth <Length>

The command allows you to define the length of the zoom area for the analog-demodu-
lated measurement data in the specified window manually. If the length is defined man-
ually using this command, the zoom mode is also set to manual.

Suffix:
<n> 1..4
window
Parameters:
<Length> *RST: sweep time
Length of the zoom area in seconds.
Example: ADEM:ZOOM:LENG 2s
Zoom mode is set to manual and the zoom length to 2 seconds.
Mode: ADEMOD

[SENSe:]ADEMod<n>:ZOOM:LENGth:MODE <Mode>

The command defines whether the length of the zoom area for the analog-demodulated
measurement data is defined automatically or manually in the specified window. By
default and in automatic mode, the number of sweep points is used as the zoom length.
If the zoom length was already entered using [SENSe: ] ADEMod<n>:Z00M: LENGth
on page 141, manual zoom mode is set automatically.

Suffix:
<n> 1.4
window
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Parameters:
<Mode> AUTO | MAN
*RST: AUTO
Example: ADEM: ZOOM: LENG:MODE MAN
Zoom function uses the length defined manually.
Mode: ADEMOD

SENSe:ADJust Subsystem

The ADJust subsystem controls automatic definition of frequency and level settings.

[SENSE:JADUJUSEALL. ...ceiiieeeeeieeeeeeetettibeeeeie e e e e eeeeee et et eeeeesssba b e sessaeasaasseseeeeessrsssnnnnnnns 142
[SENSe:]ADJust:CONFiguration:HY STeresis:LOWET........cccevvueieeeeeiiiieeeeeeieieieeeereneeeeeeeenns 142
[SENSe:]ADJust:CONFiguration:HY STeresis:UPPEr..........c.cieeiiieeeeeiieeeeeieeeeeeeee e e eeeeas 143
[SENSe:]JADJust:CONFigure:LEVEl:DURALION. .........ccceeieieieiiiiiiiicceee e e e e e e e e e e eeeeeeeee e 143
[SENSE:JADJUSEFREQUENCY....ieeetteeieeieeiuiaeseeeentaeseeetenasseesesnseesentaseeeenenneaeeresnnaeeeenennn 143
[SENSE:JADJUSELEVEL. ...cceiiiiieieeiiiie et e et e e e e s e e et e e s e e e e e e e e ee e e e e eeannn e e eenenan 143
[SENSe:]JADJust:SCALE:Y:AUTO[:CONTINUOUS]...cevvrrrruunaaeeereeererermrennnnaaaeeeseaeerereenennnnnns 144

[SENSe:]JADJust:ALL
Activates all automatic settings:

e Frequency

e Level
Example: ADJ:ALL
Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA

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

This command defines a lower threshold the signal must drop below before the reference
level is automatically adjusted when the "Auto Level" function is performed.

(See [SENSe:|ADJust:LEVel on page 143).

Parameters:
<Threshold> Range: 0 to 200
*RST: +1 dB
Default unit: dB
Example: SENS:ADJ:CONF:HYST:LOW 2
Example: For an input signal level of currently 20 dBm, the reference level
will only be adjusted when the signal level falls below 18 dBm.
Mode: A, ADEMOD, BT, SFM, CDMA, EVDO, PHN, TDS, WCDMA, VSA
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[SENSe:]JADJust:CONFiguration:HYSTeresis:UPPer <Threshold>

This command defines an upper threshold the signal must exceed before the reference
level is automatically adjusted when the "Auto Level" function is performed.

(See [SENSe: ]ADJust:LEVel on page 143).

Parameters:
<Threshold> Range: 0 to 200
*RST: +1dB
Default unit: dB
Example: SENS:ADJ:CONF:HYST:UPP 2
For an input signal level of currently 20 dBm, the reference level
will only be adjusted when the signal level rises above 22 dBm.
Mode: A, ADEMOD, BT, SFM, CDMA, EVDO, PHN, TDS, WCDMA, VSA

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

Defines the duration of the level measurement used to determine the optimal reference
level automatically (for SENS:ADJ: LEV ON).

Parameters:
<Duration> <numeric value> in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s
Example: ADJ:CONF:LEV:DUR:5
Mode: A, ADEMOD, CDMA, EVDO, TDS, VSA, WCDMA

[SENSe:]JADJust:FREQuency

Defines the center frequency automatically by determining the highest level in the fre-
quency span.

Example: ADJ:FREQ

Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA

[SENSe:]JADJust:LEVel

This command automatically sets the optimal reference level for the current measure-
ment.

You can define a threshold that the signal must exceed before the reference level is
adjusted, see [SENSe: ]ADJust:CONFiguration:HYSTeresis:UPPer

on page 143 and [SENSe: ]ADJust:CONFiguration:HYSTeresis:LOWer

on page 142.

Example: ADJ:LEV
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Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA

[SENSe:]JADJust:SCALe:Y:AUTO[:CONTinuous] <state>

Activates automatic scaling of the y-axis. Currently auto-scaling is only available for AF
measurements. RF power and RF spectrum measurements are not affected by the auto-
scaling.

Parameters:
<state> ON | OFF
*RST: OFF
Example: SENS1:ADJ:SCAL:Y:AUTO ON
Mode: ADEMOD, SFM

SENSe:BANDwidth Subsystem (Analog Demodulation, R&S FSV-K7)

This subsystem controls the setting of the instruments filter bandwidths. Both groups of
commands (BANDwidth and BWIDth) perform the same functions.

[SENSe:]BANDwWidth|BWIDth:DEMOd.......ccciiviiiiiiiiiiiiciciiei e 144
[SENSe:]BANDWIdth:DEMOA:TYPE......cooiiiiiiiii e 144

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

This command sets the bandwidth for analog demodulation. Depending on the selected
demodulation bandwidth, the instrument selects the required sampling rate.

The available values of the demodulation bandwidths are determined by the sampling
rates. For details on the correlation between demodulation bandwidth and sampling rate
refer to chapter 2.1.8, "Sample Rate, Measurement Time and Trigger Off-

set", on page 18.

Parameters:
<Bandwidth> *RST: 5 MHz
Example: BAND:DEM 1MHz

Sets test bandwidth to 1 MHz
Mode: A-F, ADEMOD

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

This command defines the type of demodulation filter to be used.

Parameters:
<FilterType> FLAT
Standard flat demodulation filter
GAUSs
Gaussian filter for optimized settling behaviour
*RST: FLAT
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Example: BAND:DEM:TYPE GAUS
Selects the Gaussian filter.
Mode: ADEMOD

SENSe:FILTer Subsystem (Analog Demodulation, R&S FSV-K7)

The SENSe:FILTer subsystem selects the filters to reduce the bandwidth of the demodu-
lated signal. The selected filters are used for AM, FM and PM demodulation in common.

Using the commands in the SENSe:FILTer subsystem you can define filter settings for
each window individually. Note, however, that if the same modulation type is used in
several windows, the settings defined for that modulation are used in all the correspond-
ing windows.

Commands of the SENSe:FILTer subsystem

(ST N IS T Ll | =Y R g By @ 145
[SENSE:JFILTEr<n>:AWEIGNEALSTATE v veeeeereeerereeseseeeseseeseseseseseesesesesesseseseseseesesesesenes 145
ST = S T= ] [ I =Y S o b 1 [ S 146
[SENSe:JFILTer<n>:CCIR[:UNWeIghted][:STATE] . cteeeeeeieieeeiriiiieeeeeeeeeeeerrateaeeeeeeeeeeeessnnns 146
[SENSe:JFILTer<n>:CCIR:WEIGhEA[:STATE] . uuieieetieeeeeriieeeeereeeeetteeeeeeetaeeeeernaeesesteeesenns 147
[SENSE:JFILTer<n>:DEMPNASIS :STATE] cuuuteeeieruieeeeeriiieeeeeteeeeeertiaeeserteseeresneeesresnaeeerenns 147
[SENSe:]FILTer<n>:DEMPhasis: TCONSIANt........ccuueieeieireieeeierieeeeeeereeeeeeereeeeeeeraaeeeeeeeas 147
[SENSE:IFILTEr<N> HPASS:STATE]. v v eeeeeeereeeseeeseeeesesereessesesesseseseseesasesesesseseeeseeessennes 148
[SENSe:JFILTer<n>:HPASS:FREQUENCY......uceiieieereieeeeeiaeeeeeetuaeeeeeenaeeeseeanseseeesnneseenenns 148
[SENSE:JFILTEr<n>:LPASS[:STATE].....cettturuuiiiiereeeeeeeeertttiaaeeeeeeeseereestanaiaesaeeseeeeessnnnnes 148
[SENSe:JFILTer<n>:LPASS:FREQUENCY[:ABSOIULE]...vvvuueieeeieierreriiieeeeeeeeeesrinieeeeeeeseeessnnns 149
[SENSe:]FILTer<n>:LPASS:FREQUENCY:RELALIVE. .......ceieiieieeiiiieeeeiceeeeeteeeeeee e 149

[SENSe:]FILTer<n>:AOFF

This command switches all AF filters in the specified window off.

Suffix:
<n> 1..4
window
Example: SENS:FILT:AOFF
Usage: Event
Mode: ADEMOD, SFM

[SENSe:JFILTer<n>:AWEighted[:STATe] <State>
This command activates/deactivates the "A" weighting filter in the specified window.

For details on the A weighted filter see "A Weighted" on page 31.
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Suffix:
<n> 1..4
window
Parameters:
<State> ON | OFF
*RST: OFF
Example: FILT:AWE ON
Activates the A weighting filter.
Mode: ADEMOD

[SENSe:JFILTer<n>:CCIT <State>

This command activates/deactivates the CCITT (CCITT P.53) weighting filter in the
specified window.

For details on the CCITT filter see "CCITT" on page 30.

Suffix:
<n> 1..4
window
Parameters:
<State> ON | OFF
*RST: OFF
Example: FILT:CCIT ON
Activates the CCITT weighting filter.
Mode: ADEMOD

[SENSe:JFILTer<n>:CCIR[:UNWeighted][:STATe] <State>
This command activates/deactivates the unweighted CCIR filter in the specified window.

For details on the unweighted CCIR filter see "CCIR Unweighted" on page 30.

Suffix:
<n> 1.4
window
Parameters:
<State> ON | OFF
*RST: OFF
Example: FILT:CCIR:UNW ON
Activates the unweighted CCIR filter.
Mode: ADEMOD
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[SENSe:JFILTer<n>:CCIR:WEIGhted[:STATe] <State>
This command activates/deactivates the weighted CCIR filter in the specified window.

For details on the weighted CCIR filter see "CCIR Weighted" on page 31.

Suffix:
<n> 1.4
window
Parameters:
<State> ON | OFF
*RST: OFF
Example: FILT:CCIR:WEIG ON
Activates the weighted CCIR filter.
Mode: ADEMOD

[SENSe:]FILTer<n>:DEMPhasis[:STATe] <State>
This command activates/deactivates the selected deemphasis in the specified window.

For details about deemphasis refer to "Deemphasis" on page 31.

Suffix:
<n> 1..4
window
Parameters:
<State> ON | OFF
*RST: OFF
Example: FILT:DEMP ON
Activates the selected deemphasis.
Mode: ADEMOD

[SENSe:]FILTer<n>:DEMPhasis:TCONstant
This command selects the deemphasis in the specified window.
For details on deemphasis refer to "Deemphasis" on page 31.

For details on the demodulation bandwidth range refer to "Demod BW" on page 28.

Suffix:

<n> 1.4
window

Parameters:

25us |50 us|75us | 750 us
*RST: 50 us
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Operating Manual 1173.0666.02 — 06 147



R&S® FSV-K7/K7S Analog Demodulation Option R&S FSV-K7
e e s |

Remote Commands of the Analog Demodulation (R&S FSV-K7)

Example: FILT:DEMP:TCON 750us
Selects the deemphasis for the demodulation bandwidth range
from 800 Hz to 4 MHz with a time constant of 750 ps.

Mode: ADEMOD

[SENSe:]FILTer<n>:HPASs[:STATe] <State>
This command activates/deactivates the selected high pass filter in the specified window.

For details on the high pass filter refer to "High Pass" on page 29.

Suffix:
<n> 1.4
window
Parameters:
<State> ON | OFF
*RST: OFF
Example: FILT:HPAS ON
Activates the selected high pass filter.
Mode: ADEMOD

[SENSe:JFILTer<n>:HPASs:FREQuency <FilterType>

This command selects the high pass filter type in the specified window. For details on
filters refer to "High Pass" on page 29.

For details about the demodulation bandwidth range refer to "Demod BW" on page 28.

Suffix:

<n> 1.4
window

Parameters:

<FilterType> Range: 50 to 300
*RST: 300Hz
Default unit: Hz

Example: FILT:HPAS:FREQ 300Hz
Selects the high pass filter for the demodulation bandwidth range
from 800 Hz to 16 MHz.

Mode: ADEMOD

[SENSe:JFILTer<n>:LPASs[:STATe] <State>
This command activates/deactivates the selected low pass filter in the specified window.

For details on the low pass filter refer to "Low Pass" on page 29.
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Suffix:
<n> 1..4
window
Parameters:
<State> ON | OFF
*RST: OFF
Example: FILT:LPAS ON
Activates the selected low pass filter.
Mode: ADEMOD

[SENSe:JFILTer<n>:LPASs:FREQuency[:ABSolute] <FilterType>

This command selects the absolute low pass filter type in the specified window. For
details on filters refer to "Low Pass" on page 29.

For details about the demodulation bandwidth range refer to "Demod BW" on page 28.

Suffix:

<n> 1.4
window

Parameters:

<FilterType> 3kHz | 15kHz | 150kHz

*RST: 15kHz

Example: FILT:LPAS:FREQ 150kHz
Selects the low pass filter for the demodulation bandwidth range
from 400 kHz to 16 MHz.

Mode: ADEMOD

[SENSe:JFILTer<n>:LPASs:FREQuency:RELative <FilterType>

This command selects the relative low pass filter type in the specified window. For details
on filters refer to Low Pass softkey.

For details about the demodulation bandwidth range refer to "Demod BW" on page 28.

Suffix:

<n> 1..4
window

Parameters:

<FilterType>

Example:

Mode:

5PCT | 10PCT | 25PCT
*RST: 25PCT

FILT:LPAS:FREQ 25PCT
Selects the low pass filter as 25 % of the demodulation bandwidth.

ADEMOD
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2.3.6.7 SENSe:FREQuency Subsystem (Analog Demodulation, R&S FSV-K7)

The SENSe:FREQuency subsystem defines the frequency axis of the active display. The
frequency axis can either be defined via the start/stop frequency or via the center fre-
quency and span.

[SENSE:JFREQUENCY:CENTE . .uutuuuaaieieeeeeeeeeeeeieeeeeeeeeaeaensaaaaaaaaseeseaaaaeaeeeeeenenennennnnnnnnnn 150
[SENSe:]JFREQUENCY:CENTErSTEP[IVALUEL....cicttueeeeeieiiieeeeeeticeeeeeeetee e e e eeteeeeeeanneeeeeenas 150
[SENSe:]JFREQUENCY:CENTErSTEP:LINK .. .iiiiiiie et eeetee et e et e e e s et e e e e enaeeeeeenan 150
[SENSe:]JFREQuency:CENTerSTEP:LINKIFACTON...cu it ee e e 151

[SENSe:]JFREQuency:CENTer <Frequency>

This command defines the center frequency of the analyzer or the measuring frequency

for span = 0.
Parameters:
<Frequency> Range: 0 to fmax
*RST: fmax/2
Default unit; Hz
frax IS specified in the data sheet. min span is 10 Hz
Example: FREQ:CENT 100 MHz
Mode: all

[SENSe:]JFREQuency:CENTer:STEP[:VALue] <StepSize>

This command defines the step size of the center frequency.

Parameters:
<StepSize> Range: 1 to fmax
*RST: 0.1 x <span value>
Default unit: Hz
Example: FREQ:CENT:STEP 120 MHz
Mode: all

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

This command couples the step size of the center frequency to span (span >0) or to the
resolution bandwidth (span = 0) or cancels the couplings.
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Parameters:

<CouplingType> OFF | SPAN | RBW
SPAN
coupling to frequency display range (for span > 0)
(for RF spectrum result display)

RBW
coupling to resolution bandwidth (for span = 0)
(for all result displays except RF spectrum)

OFF
manual input, no coupling

*RST: SPAN
Example: FREQ:CENT:STEP:LINK SPAN

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA

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

This command couples the step size of the center frequency with a factor to the span
(span >0) or to the resolution bandwidth (span = 0).

Parameters:
<Value> 1to 100 PCT
*RST: 10
Example: FREQ:CENT:STEP:LINK:FACT 20PCT
Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA

SENSe:SWEep Subsystem (Analog Demodulation, R&S FSV-K7)

The SENSe:SWEep subsystem controls the sweep parameters.

[SENSE:ISWEEP:COUNL. .- eeeeeeereeeeseeeeseeeeseeseseeseseeseseeseseesessasessesesseseesesesesesesensesesesens 151
[SENSE:]SWEEP:EGATEHOLDO ... .uiiiieeieee e eeeetce e e eeeee e e et e e e e e e e e e e e e e e e e e e e eeenan 152
[SENSE:|SWEEP:EGATEIPOLAIY....cceieeeeeeeeeiieiuneeaeaeeeeeeeeeeseeeeeeenrnnaasaeeeeaeeeeeeeenneeensnnnnnn 152
[SENSE:SWEEP:EGATEISOURCE.....ututuuieieieteieeeeeeieieeeeeeetsstaraaaeseseeeaseassesereeessrsrrasnnnnns 152
[SENSE: ISWEEP EGATE TYPE. ... iiiiiiieieeeeteieee et e ettt e e e e ettt e e e e e et e e e e eetaaeeeeesaneeeeeenns 153
[SENSE: SWEED:POINES. .- veeeeeeeeeereseseeeeseseeeseseseeeeseseseeseseseeseseseseseseseeeeseseseseseseasenen. 153
[SENSE: ISWED: TIME. ..o eeeeeeseeeeseeeeeeseeseseseesesesseseseasesesseseseeseseeseseseeseseaseseseesesens 153

[SENSe:]SWEep:COUNt <NumberSweeps>

This command defines the number of sweeps started with single sweep, which are used
for calculating the average or maximum value. If the values 0 or 1 are set, one sweep is
performed.

Parameters:
<NumberSweeps> 0 to 32767

*RST: 0 (GSM: 200, PHN:1)
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Example: SWE:COUN 64
Sets the number of sweeps to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAI

Starts a sweep and waits for its end.

Mode: A, ADEMOD, BT, CDMA, EVDO, PHN, TDS, WCDMA, GSM, NF

[SENSe:]SWEep:EGATe:HOLDoff <DelayTime>

This command defines the delay time between the external gate signal and the continu-
ation of the sweep.

Note: Using gate mode "level" (see [SENSe: ] SWEep:EGATe: TYPE on page 153) and
an IFP trigger (see TRIGger<n>[: SEQuence] : SOURce on page 163), the holdoff time
for the IFP trigger is ignored for frequency sweep, FFT sweep, zero span and 1Q mode

measurements.
Parameters:
<DelayTime> O0sto30s
*RST: Os
Example: SWE:EGAT:HOLD 100us
Mode: A, ADEMOD, BT, EVDO, TDS

[SENSe:]SWEep:EGATe:POLarity <Polarity>

This command determines the polarity of the external gate signal. The setting applies
both to the edge of an edge-triggered signal and the level of a level-triggered signal.

Parameters:
<Polarity> POSitive | NEGative
*RST: POSitive
Example: SWE :EGAT:POL POS
Mode: A, ADEMOD, BT, EVDO, TDS, WCDMA

[SENSe:]SWEep:EGATe:SOURce <Source>

This command toggles between the available signal sources for the gate mode. If an IF
power signal is used, the gate is opened as soon as a signal at > -20 dBm is detected
within the IF path bandwidth (10 MHz).

For details see the "Trigger Source" on page 61 softkey.

Parameters:
<Source> EXTernal | IFPower | VIDeo | RFPower | PSEN

*RST: IFPower
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Example: SWE:EGAT:SOUR IFP
Switches the gate source to IF power.
Mode: A, ADEMOD, BT, EVDO, TDS, WCDMA, CDMA

[SENSe:]SWEep:EGATe:TYPE <Type>
This command sets the type of triggering by the external gate signal.

A delay between applying the gate signal and the start of recording measured values can
be defined, see [SENSe: ] SWEep:EGATe: HOLDoff on page 152.

Parameters:

<Type> LEVel | EDGE
LEVel
The gate is level-triggered:
After detection of the gate signal, the gate remains open until the
gate signal disappears. The gate opening time cannot be defined
with the command [SENSe: ] SWEep:EGATe:HOLDoff.
Note: Using gating with gate mode "level" and an IFP trigger (see
TRIGger<n>[:SEQuence] : SOURce on page 163), the holdoff
time for the IFP trigger is ignored for frequency sweep, FFT sweep,
zero span and IQ mode measurements.
EDGE
The gate is edge-triggered:
After detection of the set gate signal edge, the gate remains open
until the gate delay ([SENSe: ] SWEep: EGATe: HOLDof £) has
expired.
*RST: EDGE

Example: SWE:EGAT:TYPE EDGE

Mode: A, ADEMOD, BT, EVDO, TDS

[SENSe:]SWEep:POINts <NumberPoints>

This command defines the number of measurement points to be collected during one

sweep.
Parameters:
<NumberPoints> Range: 101 to 32001
*RST: 691
Example: SWE:POIN 251
Mode: A, ADEMOD, BT, CDMA, EVDO, TDS, NF, PHN, WCDMA

[SENSe:]SWEep:TIME <Time>

This command defines the sweep time.
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Parameters:
<Time> Refer to Instrument Functions Analog Demodulation (R&S FSV-
K7) — Sample Rate, Measurement Time and Trigger Offset.

Other commands in the SENSe subsystem

[SENSe:]JAVERage<n>:COUNt <NoMeasurements>

This command defines the number of measurements which contribute to the average
value in the window specified by the AVERage<n> suffix.

Note that continuous averaging is performed after the indicated number has been
reached in continuous sweep mode.

In single sweep mode, the sweep is stopped as soon as the indicated number of meas-
urements (sweeps) is reached. Synchronization to the end of the indicated number of
measurements is only possible in single sweep mode.

This command has the same effect as the [SENSe<source>:]SWEep:COUNt com-
mand. In both cases, the number of measurements is defined whether the average cal-
culation is active or not.

The number of measurements applies to all traces in the window.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
Parameters:
<NoMeasurements> 0 to 32767
*RST: 0
Example: SWE : CONT OFF
Switching to single sweep mode.
AVER:COUN 16
Sets the number of measurements to 16.
AVER:STAT ON
Switches on the calculation of average.
INIT; *WAI
Starts the measurement and waits for the end of the 16 sweeps.
Mode: all

[SENSe:]JAVERage<n>:TYPE <FunctionType>

This command selects the type of average function in the window specified by the AVER-
age<n> suffix.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
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Parameters:
<FunctionType> VIDeo | LINear | POWer

VIDeo
The logarithmic power values are averaged.

LINear
The power values are averaged before they are converted to log-
arithmic values.

POWer
The power level values are converted into unit Watt prior to aver-
aging. After the averaging, the data is converted back into its orig-
inal unit.

*RST: VIDeo

Example: AVER:TYPE LIN
Switches to linear average calculation.

Mode: A, ADEMOD, BT, WCDMA

[SENSe:][WINDow:]DETector<trace>[:FUNCtion] <Function>

This command switches on the detector for the data acquisition in the selected trace in
the specified window.

Suffix:

<trace> 1...6
trace

Parameters:

<Function> APEak | NEGative | POSitive | SAMPIle | RMS | AVERage |
QPEak
*RST: APEak
For details on detectors refer to chapter 2.1.7, "Detector Over-
view", on page 17.

Example: DET POS
Sets the detector to "positive peak”.

Mode: A, ADEMOD

[SENSe:][WINDow:]DETector<trace>[:FUNCtion]:AUTO <State>

This command either couples the detector to the current trace setting or turns coupling
off in the specified window.

Suffix:
<trace> 1..6
trace
Parameters:
<State> ON | OFF
*RST: ON
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Example: DET:AUTO OFF

Mode: A, ADEMOD

2.3.7 TRACe Subsystem (Analog Demodulation, R&S FSV-K7)

The TRACe subsystem controls access to the instruments internal trace memory.
2.3.7.1 Commands of the TRACE SUDSYSIEM..........coiiiiiiiiiiiee e 156
2.3.7.2 Formats for Returned Values: ASCIl Format and Binary Format..................cccceeee. 157

2.3.71 Commands of the TRACe subsystem

TRACe<n>[:DATA]? <ResultType>

This command returns the current trace data or measurement results. In case of several
result displays, you have to use specific parameters to query the results.

For details on saving and recalling data refer to the MMEMo ry subsystem in the description
of the base unit.

Suffix:

<n> 1.4
window; For applications that have only one measurement screen,
the suffix is irrelevant.

Query parameters:
<ResultType> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES5 | TRACE6

Selects the type of result to be returned.

TRACE1 | ...] TRACEG6

The query returns a list of results with one value for each sweep
point in the currently set level unit.

For details see table 2-4

Example: TRAC? TRACEl

Returns the trace data for Trace 1.
Usage: Query only
Mode: A, ADEMOD, BT, NF, PHN, TDS

Table 2-4: Results for <TRACe...> ResultTypes

The query returns a list of results with one value for each sweep point in the currently set level unit. By default,
the list contains 691 values. The currently used number of sweep points can be determined using
SWE:POIN?, see [SENSe: ] SWEep:POINts on page 153.

FORMat REAL, 32 is used as format for binary transmission, and FORMat ASCii for ASCIl transmission.
With the auto peak detector, only positive peak values can be read out.

In 1Q Analyzer mode, if the result display configuration "Real/lmag (I/Q)" is selected, this query returns the
| values of each trace point first, then the Q values:

<result>= ly,lp,....I,, Q1,Qy,...,Q,
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2.3.7.2 Formats for Returned Values: ASCIlI Format and Binary Format

ASCII Format (FORMat ASCII)

The command reads out a list of comma separated values (CSV) of the measured values
in floating point format.

Reading out data in binary format is quicker than in ASCII format. Thus, binary format is
recommended for large amounts of data.

Binary Format (FORMat REAL,32)

The command reads out binary data (Definite Length Block Data according to IEEE
488.2), each measurement value being formatted in 32 Bit IEEE 754 Floating-Point-For-
mat.

Depending on the number of samples to be transferred, 2 different kinds of syntax are
used:

For <10'° samples:
The schema of the result string is as follows:

#<NoOfDigits><NoOfDataBytes><valuel><value2>.<value n>, with

# Header prefix, 1 byte

<NoOfDigits> Number of digits of the following number of data bytes (= 4 in the example), 1 byte

<NoOfDataBytes> | Number of following data bytes in decimal form (= 1024 in the example), 1...9 bytes

<Value> Data values, each one is a 4-byte floating point value

Example:
#41024<valuel><value2>.<value 256>
4: the following number of data bytes has 4 digits

1024: 1024 Bytes of following data; float: 4 Bytes / value => 1024 / 4 = 256 values (128
I and 128 Q values)

<value x>: 4 Byte values, must be interpreted as float
For 210'° samples:
The schema of the result string is as follows:

# (<NoOfDataBytes>)<valuel><value2>.<value n>, with

# Header prefix, 1 byte

( 1 byte

<NoOfDataBytes> | number of following data bytes (= 1024 in the example), 10 bytes
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) 1 byte
<Value> Data values, each one is a 4-byte floating point value
Example:

#(1677721600)<value 1><value 2> ... <value 419430400>

(1677721600): 1677721600 Bytes of following data; float: 4 Bytes / value ==>
1677721600/ 4 = 419430400 values (200Ms | and 200Ms Q values)

<value x>: 4 Byte values, must be interpreted as float

TRIGger Subsystem (Analog Demodulation, R&S FSV-K7)

The TRIGger subsystem is used to synchronize instrument actions with events. It is thus
possible to control and synchronize the start of a sweep.

TRIGger<n>[:SEQuence]:BBPowWer:HOLDOS . ......c.ccuvuuieiieiiiiie i ceeeice e e e e e e 158
TRIGger<n>[:SEQuUence]:HOLDO: TIME]......ccuuiiiieeiuiieeeeeeeieeeeeeineeeeeeinaeeeeeanneseerannaneeees 159
TRIGger<n>[:SEQuence]:IFPOWEr:HOLDOS . ........ccuiiiiiiieiiiiaie e e e e e e e e e e e e e 159
TRIGger<n>[:SEQUEeNCE]: IFPOWEIHY STEIrESIS. ...uuuuuruuaaieieeeeeeeereieieeeeerenraaeaeeeesaeaaerenenes 159
TRIGger<n>[:SEQuence]:LEVel:AM[:ABSOIULE]......cccetruiiereitiereeeiiee e et e e eereeeeeereeeeenneeas 160
TRIGger<n>[:SEQuence]:LEVEl:AM:RELAIVE. ........ccvuuuiiiiieiiiiie e 160
TRIGger<n>[:SEQUENCE]:LEVEI:BBPOWET.........ciiiieeieiieieeeiieeeeeeeice e e e eeieaeseeeanaeseeeanneeeees 160
TRIGGer<n>[:SEQUENCE]:LEVEIFM.....ccceeiiei i e et e et e e e e e e e e e e e e e e e 161
TRIGger<n>[:SEQUENCE]:LEVEIIFPOWET......cccuuueieeieiiie e e e e e e e e e e e e e e e 161
TRIGger<n>[:SEQUENCE]:LEVEIRFPOWET.....c.ccciiiieieieeeiieieeee e e e e e e e e eeeeeen e ae e e e e e e eeeeeees 161
TRIGer<n>[:SEQUENCEIILEVEIPM....uuuuuiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeevret b n e e e e e e aaa s 161
TRIGger<n>[:SEQUENCE]:TIME:RINTEIVAL ......ccceeruuieeeieiiiieeeeeeeteeeeeeeete e e e s eetaeeeeeeeaanaeeaees 162
TRIGGer<n>[:SEQUENCE]:LEVELVIDEO. ......ciiiiiiiiiieiiiie e et e et e e et e e et e e e et e e eeaanaees 162
TRIGGEr<n>[:SEQUENCE]:SLOPE. .....cutuieiieeeeitcee e ee e eeee e e e et e e e e e e e e e e eeaae s e e e e reaaaneaaes 162
TRIGGer<n>[:SEQUENCE]:SOURCE. .....uciieiieueieetiiie e e et s e e e et e eeeettaeeeeeeraeeeeeeaeeerennnaaens 163

TRIGger<n>[:SEQuence]:BBPower:HOLDoff <Value>

This command sets the holding time before the next BB power trigger event (for digital
input via the R&S Digital 1/Q Interface, R&S FSV-B17).

Suffix:

<n> irrelevant

Parameters:

<Value> *RST: 150 ns

Example: TRIG:SOUR BBP
Sets the baseband power trigger source.
TRIG:BBP:HOLD 200 ns
Sets the holding time to 200 ns.

Mode: all
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TRIGger<n>[:SEQuence]:HOLDoff[:TIME] <Delay>
This command defines the length of the trigger delay.

A negative delay time (pretrigger) can be set in zero span only.

Suffix:
<n> irrelevant
Parameters:
<Delay> Range: zero span: -sweeptime (see data sheet) to 30 s; span:
0to30s
*RST: Os
Example: TRIG:HOLD 500us
Mode: All

TRIGger<n>[:SEQuence]:IFPower:HOLDoff <Value>

This command sets the holding time before the next IF power trigger event.

Suffix:

<n> irrelevant
Parameters:

<Value> *RST: 150 ns
Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Mode: A-F, ADEMOD, CDMA, EVDO, GSM, VSA, OFDM, OFDMA/
WiBro, TDS, WCDMA, WLAN

TRIGger<n>[:SEQuence]:IFPower:HYSTeresis <Value>

This command sets the limit that the hysteresis value for the IF power trigger has to fall
below in order to trigger the next measurement.

Suffix:
<n> irrelevant
Parameters:
<Value> *RST: 3dB
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HYST 10DB
Sets the hysteresis limit value.
Mode: ALL
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TRIGger<n>[:SEQuence]:LEVel:AM[:ABSolute] <Level>
The command sets the level when RF power signals are used as trigger source.

For triggering with AF, AM, AMRelative, FM, and PM trigger sources to be successful,
the measurement time must cover at least 5 periods of the audio signal.

Suffix:
n irrelevant
Parameters:
<Level> Range: -100 to +30
*RST: -20 dBm
Default unit: dBm
Example: TRIG:LEV:AM -30 dBm
Sets the RF power signal trigger threshold to -30 dBm
Mode: ADEMOD

TRIGger<n>[:SEQuence]:LEVel:AM:RELative <Level>
The command sets the level when AM-modulated signals are used as trigger source.

For triggering with AF, AM, AMRelative, FM, and PM trigger sources to be successful,
the measurement time must cover at least 5 periods of the audio signal.

Suffix:
n irrelevant
Parameters:
<Level> Range: -100 to +100
*RST: 0%
Default unit: %
Example: TRIG:LEV:AM:REL -20 $%
Sets the AM trigger threshold to -20 %
Mode: ADEMOD

TRIGger<n>[:SEQuence]:LEVel:BBPower <Level>

This command sets the level of the baseband power trigger source (for digital input via
the R&S Digital 1/Q Interface, R&S FSV-B17).

Suffix:

<n> irrelevant

Parameters:

<Level> Range: -50 dBm to +20 dBm
*RST: -20 DBM

Example: TRIG:LEV:BB -30DBM

Mode: All
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TRIGger<n>[:SEQuence]:LEVel:FM <Level>
The command sets the level when FM-modulated signals are used as trigger source.

For triggering with AF, AM, AMRelative, FM, and PM trigger sources to be successful,
the measurement time must cover at least 5 periods of the audio signal.

Suffix:
n irrelevant
Parameters:
<Level> Range: -10 to +10
*RST: 0 Hz
Default unit: MHz
Example: TRIG:LEV:FM 10 kHz
Sets the FM trigger threshold to 10 kHz
Mode: ADEMOD

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

This command sets the level of the IF power trigger source.

Suffix:
<n> irrelevant
Parameters:
<TriggerLevel> -50 to +20 DBM

*RST: -20 DBM
Example: TRIG:LEV:IFP -30DBM
Mode: All

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

This command sets the level of the RF power trigger source.

Suffix:
<n> irrelevant
Parameters:
<TriggerLevel> Range: -50 to -10 dBm
*RST: -20 dBm
Example: TRIG:LEV:RFP -30dBm
Mode: A, ADEMOD, FMS, OFDM, OFDM/WiBro, WLAN

TRIGger<n>[:SEQuence]:LEVel:PM <Level>

The command sets the level when PM-modulated signals are used as trigger source.
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For triggering with AF, AM, AMRelative, FM, and PM trigger sources to be successful,
the measurement time must cover at least 5 periods of the audio signal.

Suffix:
n irrelevant
Parameters:
<Level> Range: -1000 to +1000
*RST: 0 RAD
Default unit: RAD | DEG
Example: TRIG:LEV:PM 1.2 RAD
Sets the PM ftrigger threshold to 1.2 rad
Mode: ADEMOD

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

This command sets the repetition interval for the time trigger source.

Suffix:
<n> irrelevant
Parameters:
<Interval> 2.0 ms to 5000
*RST: 1.0
Example: TRIG:SOUR TIME
Selects the time trigger input for triggering.
TRIG:TIME:RINT 50
The sweep starts every 50 s.
Mode: All

TRIGger<n>[:SEQuence]:LEVel:VIDeo <Value>

This command sets the level of the video trigger source.

Suffix:
<n> irrelevant
Parameters:
<Value> 0to 100 PCT

*RST: 50 PCT
Example: TRIG:LEV:VID 50PCT
Mode: all, except ADEMOD

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

This command selects the slope of the trigger signal. The selected trigger slope applies
to all trigger signal sources.

W —
Operating Manual 1173.0666.02 — 06 162



R&S® FSV-K7/K7S Analog Demodulation Option R&S FSV-K7

Remote Commands of the Analog Demodulation (R&S FSV-K7)

Suffix:

<n> irrelevant

Parameters:

<Type> POSitive | NEGative
*RST: POSitive

Example: TRIG:SLOP NEG

Mode: all

TRIGger<n>[:SEQuence]:SOURce <Source>
This command selects the trigger source for the start of a sweep.

For triggering with AF, AM, AMRelative, FM, and PM trigger sources to be successful,
the measurement time must cover at least 5 periods of the audio signal. For details on
trigger modes refer to the Trigger Source softkey.

For details on trigger modes refer to the "Trg/Gate Source" softkey in the base unit
description.

Suffix:
<n> irrelevant
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Parameters:
<Source>

Example:

Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

IMMediate
Free Run

EXTern
External trigger

IFPower

Second intermediate frequency
TIME

Time interval

GPO0 | GP1 | GP2 | GP3 | GP4 | GP5

For 1/Q Analyzer or AnalogDemod mode only:

Defines triggering of the measurement directly via the LVDS con-
nector. The parameter specifies which general purpose bit (0 to 5)
will provide the trigger data.

This trigger mode is available for input from the R&S Digital 1/Q
Interface (option R&S FSV-B17) only.

The assignment of the general purpose bits used by the Digital IQ
trigger to the LVDS connector pins is provided in table 2-5
VIDeo

Video mode is only available in the time domain and only in Spec-
trum mode.

BBPower

Baseband power (for digital input via the R&S Digital I/Q Interface,
R&S FSV-B17)

PSEN

External power sensor (requires R&S FSV-K9 option)

AF

AF power signal

FM

FM power signal

AM

corresponds to the RF power signal

AMRelative
corresponds to the AM signal

PM
PM power signal

*RST: IMMediate

TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

ALL

Table 2-5: Assignment of general purpose bits to LVDS connector pins

Bit

LVDS pin

GPO

SDATA4_P - Trigger1

GP1

SDATA4_P - Trigger2
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Bit LVDS pin

GP2 SDATAO_P - Reserve1
GP3 SDATA4_P - Reserve2
GP4 SDATAQ_P - Marker1
GP5 SDATA4_P - Marker2

2.3.9 UNIT Subsystem (Analog Demodulation, R&S FSV-K7)

UNIT:ANGLe <Unit>
This command selects the unit for angles (e.g. for PM display).

The unit is defined globally for all windows.

Suffix:

<n> irrelevant

Parameters:

<Unit> DEG | RAD
*RST: RAD

Example: UNIT:ANGL DEG

Mode: ADEMOD, SFM

UNIT:POWer <Unit>
This command selects the unit for power.

The unit is defined globally for all windows.

Suffix:

<n> irrelevant

Parameters:

<Unit> DBM|V|A|W|DBPW | WATT | DBUV | DBMV | VOLT | DBUA |
AMPere
*RST: dBm

Example: UNIT:POW DBM
Sets the power unit to dBm.

Mode: A, ADEMOD, SFM, SPECM

UNIT:THD <Mode>

Selects the unit for THD measurements.
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2.3.10.1

Remote Commands of the Analog Demodulation (R&S FSV-K7)

Parameters:

<Mode> DB | PCT
*RST: DB

Example: UNIT:THD PCT

Mode: ADEMOD, SFM

Other Commands Referenced in this Manual

CALCulate:DELTamarker Subsystem (Analog Demodulation, R&S FSV-K7)

The CALCulate:DELTamarker subsystem controls the delta marker functions of the
instrument.

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]........c...ceceu... 166
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X.......ccccoervrierierereeriieeenieeeenan. 167
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:Y .......ccceeerrrieriiiireeieieeeeeeeeenen. 167
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATE] . c.eettrerrerieiereeeiieeeeeeie e e eeenaans 168
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOISE[:STATE]...useereurrerruererenereriniereereeenenns 168
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOIS€:AUTO.......cceeueeeniieeeeeiieeeieeeeeeeieeennns 169
CALCulate<n>:DELTamarker<m>:LINK...........ceeeeiiereieiieirriiieieeeeeeeeeersnneieeeeeeeeesrsnnnns 169
CALCulate<n>:DELTamarker<m>:MREF .........c.ccceeeeiiieeieiieiiiiiiieieeeeeeeeretiineeeeeseeessssans 170
CALCulate<n>:DELTamarker<m>[:STATE] uuuucereeireriieieeieetiiaeeeeeernaeeeereeraaaeeeseetiaeeeseernnnns 170
CALCulate<n>:DELTamarker<m>:TRACE........ccuueieeeeerreeeeeieteeeeeeeteeeeeeeraaeeeeernaeeeerennnns 171
CALCuUlate<n>:DELTaMArKEr<IM>:X ... .ccivuuieeeeereeeeeetaeeeeeeaeeesesseeeeeeaeeeeernaeeseeneeerenanns 171
CALCulate<n>:DELTamarker<m>:X:RELAIVE........cc.cceurueiierieeeeeree e ee e e eev e e eeanaes 171
CALCulate<n>:DELTaMAarker<m>:Y.........cccuuuruiiieeeeeeierereriiiieeeeeseseerstnnnaseeesereeesrannns 172

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]
<Value>

For a measurement with a fixed reference point (see CAL.Culate<n>:
DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 168), this command sets the
reference point level for all delta markers in the window specified by the suffix <n> to the
peak of the selected trace.

For phase-noise measurements see( CALCulate<n>:DELTamarker<m>:
FUNCtion:PNOise[:STATe] on page 168), the command defines a new reference
point level for delta marker 2.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<Value>
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Example: CALC:DELT:FUNC:FIX:RPO:MAX
Sets the reference point level for delta markers to the peak of the
selected trace.

Mode: A, ADEMOD, EVDO

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X <Reference>

For a measurement with a fixed reference value (see CAL.Culate<n>:
DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 168), this command defines
a new frequency reference (span > 0) or time (span = 0) for all delta markers in the window
specified by the suffix <n>.

For phase-noise measurements (see CAL.Culate<n>:DELTamarker<m>:
FUNCtion:PNOise:AUTO on page 169), the command defines a new frequency ref-
erence or time for delta marker 2.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<Reference> <numeric_value>
*RST: ("CALCulate<n>:DELTamarker<m>:FUNC-

tion:FIXed" is set to OFF)

Example: CALC:DELT:FUNC:FIX:RPO:X 128 MHz
Sets the frequency reference to 128 MHz.

Mode: A, ADEMOD, EVDO, TDS, WCDMA

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y <RefPointLevel>

For a measurement with a fixed reference point ( CALCulate<n>:
DELTamarker<m>:FUNCtion:FIXed|[:STATe]), this command defines a new refer-
ence point level for all delta markers in the window specified by the suffix <n>.

For phase-noise measurements (CALCulate<n>:DELTamarker<m>:FUNCtion:
PNOise[:STATe] on page 168), the command defines a new reference point level for
delta marker 2.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<RefPointLevel> <numeric_value>

*RST: ("CALCulate<n>:DELTamarker<m>:FUNC-
tion:F1Xed" is set to OFF)

W —
Operating Manual 1173.0666.02 — 06 167



R&S® FSV-K7/K7S Analog Demodulation Option R&S FSV-K7

Remote Commands of the Analog Demodulation (R&S FSV-K7)

Example: CALC:DELT:FUNC:FIX:RPO:Y -10dBm
Sets the reference point level for delta markers to -10 dBm.
Mode: A, ADEMOD, EVDO, TDS, WCDMA

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] <State>

This command switches the relative measurement to a fixed reference value on or off.
Marker 1 is activated previously and a peak search is performed, if necessary. If marker
1 is activated, its position becomes the reference point for the measurement. The refer-
ence point can then be modified with the CAT.Culate<n>:DELTamarker<m>:
FUNCtion:FIXed:RPOint:X commands and CALCulate<n>:DELTamarker<m>:
FUNCtion:FIXed:RPOint:Y independently of the position of marker 1 and of a trace.
It applies to all delta markers in the window specified by the suffix <n> as long as the
function is active.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:DELT:FUNC:FIX ON
Switches on the measurement with fixed reference value for all
delta markers.
CALC:DELT:FUNC:FIX:RPO:X 128 MHZ
Sets the frequency reference to 128 MHz.
CALC:DELT:FUNC:FIX:RPO:Y 30 DBM
Sets the reference level to +30 dBm.

Mode: A, ADEMOD, EVDO, TDS, WCDMA

CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise[:STATe] <State>

This command switches on or off the phase-noise measurement with all active delta
markers in the window specified by the suffix <n>. The correction values for the bandwidth
and the log amplifier are taken into account in the measurement.

Marker 1 is activated, if necessary, and a peak search is performed. If marker 1 is acti-
vated, its position becomes the reference point for the measurement.

The reference point can then be modified with the CAL.Culate<n>:
DELTamarker<m>:FUNCtion:FIXed:RPOint:X and CALCulate<n>:
DELTamarker<m>:FUNCtion:FIXed:RPOint:Y commands independently of the
position of marker 1 and of a trace (the same commands used for the measurement with
fixed reference point).

W —
Operating Manual 1173.0666.02 — 06 168



R&S® FSV-K7/K7S Analog Demodulation Option R&S FSV-K7

Remote Commands of the Analog Demodulation (R&S FSV-K7)

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant
Note: marker 2 is always the deltamarker for phase noise mea-
surement results.

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:DELT:FUNC:PNO ON
Switches on the phase-noise measurement with all delta markers.
CALC:DELT:FUNC:FIX:RPO:X 128 MHZ
Sets the frequency reference to 128 MHz.
CALC:DELT:FUNC:FIX:RPO:Y 30 DBM
Sets the reference level to +30 dBm

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM

CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise:AUTO <State>

This command activates an automatic peak search for the reference fixed marker 1 at
the end of each particular sweep in the window specified by the suffix <n>.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:DELT:FUNC:PNO:AUTO ON
Activates an automatic peak search for the reference marker in a
phase-noise measurement.

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM

CALCulate<n>:DELTamarker<m>:LINK <State>

This command links delta marker 1 to marker 1. If you change the horizontal position of
the marker, so does the delta marker.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> 1

irrelevant
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Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DELT:LINK ON
Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM VSA

CALCulate<n>:DELTamarker<m>:MREF <RefMarkerNo>

This command defines the reference marker for the selected delta marker. The marker
values for the delta marker are indicated relative to the specified reference marker.

The reference marker can either be another active marker, or a fixed reference marker
(FIXed, see CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe]
on page 168).

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<RefMarkerNo> 1 to 16 or FIXed

Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Mode: All

CALCulate<n>:DELTamarker<m>[:STATe] <State>

This command defines the marker specified by the suffix <m> as a delta marker for the
window specified by the suffix <n>. If the corresponding marker was not already active,
it is activated and positioned on the maximum of the measurement curve.

If no suffix is given for DELTamarker, delta marker 1 is selected automatically.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:DELT1 ON
Switches marker 1 to delta marker mode.

Mode: All
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CALCulate<n>:DELTamarker<m>:TRACe <TraceNumber>

This command assigns the selected delta marker to the indicated trace in the window
specified by the suffix <n>. The selected trace must be active, i.e. its state must be dif-
ferent from "BLANK".

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<TraceNumber> 1to 6
Selects trace 1 through 6.

Example: CALC:DELT3:TRAC 2
Assigns delta marker 3 to trace 2.

Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA, SPECM, RT,
VSA

CALCulate<n>:DELTamarker<m>:X <Position>

This command positions the selected delta marker to the indicated value in the window
specified by the suffix <n>. The input is in absolute values.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<Position> 0 to maximum frequency or sweep time

Example: CALC:DELT:X?
Outputs the absolute frequency/time of delta marker 1.

Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA, VSA

CALCulate<n>:DELTamarker<m>:X:RELative

This command queries the x-value of the selected delta marker relative to marker 1 or to
the reference position (for CALC:DELT: FUNC:FIX:STAT ON) in the window specified
by the suffix <n>. The command activates the corresponding delta marker, if necessary.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number
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Example: CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate<n>:DELTamarker<m>:Y?

This command queries the measured value of the selected delta marker in the specified
window. The corresponding delta marker is activated, if necessary. The output is always
a relative value referred to marker 1 or to the reference position (reference fixed active).

To obtain a correct query result, a complete sweep with synchronization to the sweep
end must be performed between the activation of the delta marker and the query of the
y value. This is only possible in single sweep mode.

Depending on the unit defined with CALC: UNIT: POW or on the activated measuring
functions, the query result is output in the units below:

Table 2-6: Analog demodulation measurements

Parameter, measuring function or result display Output unit
AM result display (R&S FSV-K7) % (lin)
dB (log)
FM result display (R&S FSV-K7) Hz (lin)
dB (log)
PM result display (R&S FSV-K7) rad | deg (lin)
dB (log)
RF result display (R&S FSV—K7) dB (Range Log or Range Linear %)
% (Range Linear %)

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<m> marker number
Example: INIT:CONT OFF
Switches to single sweep mode.
INIT; *WAT
Starts a sweep and waits for its end.
CALC:DELT2 ON
Switches on delta marker 2.
CALC:DELT2:Y?
Outputs measurement value of delta marker 2.
Usage: Query only
Mode: A, ADEMOD, BT, CDMA, EVDO, TDS, WCDMA, VSA
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INPut subsystem
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1N LU ] = I =Y o7 PP 178

INPut:ATTenuation <Value>

This command programs the input attenuator. To protect the input mixer against damage
from overloads, the setting 0 dB can be obtained by entering numerals, not by using the
DOWN command.

The attenuation can be set in 5 dB steps (with option R&S FSV-B25: 1 dB steps). If the
defined reference level cannot be set for the set RF attenuation, the reference level is
adjusted accordingly.

In the default state with "Spectrum" mode, the attenuation set on the step attenuator is
coupled to the reference level of the instrument. If the attenuation is programmed directly,
the coupling to the reference level is switched off.

This function is not available if the R&S Digital I/Q Interface (R&S FSV-B17) is active.

Parameters:

<Value> *RST: 10 dB (AUTO is set to ON)

Example: INP:ATT 30dB
Sets the attenuation on the attenuator to 30 dB and switches off
the coupling to the reference level.

Mode: all

INPut:ATTenuation:AUTO <State>

This command automatically couples the input attenuation to the reference level (state
ON) or switches the input attenuation to manual entry (state OFF).

This function is not available if the R&S Digital I/Q Interface (R&S FSV-B17) is active.

Parameters:
<State> ON | OFF

*RST: ON
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Example: INP:ATT:AUTO ON
Couples the attenuation set on the attenuator to the reference
level.

Mode: All

INPut:COUPIling <CouplingType>
Toggles the RF input of the R&S FSV between AC and DC coupling.
This function is not available if the R&S Digital 1/Q Interface (R&S FSV-B17) is active.

Parameters:
<CouplingType> AC |DC
*RST: AC
Example: INP:COUP:DC
Mode: A, ADEMOD, BTS, CDMA, EVDO, TDS, VSA, WCDMA

INPut:DIQ:CDEVice

This command queries the current configuration and the status of the digital baseband
input from the optional R&S Digital I/Q Interface (option R&S FSV-B17).

For details see the section "Interface Status Information" for the R&S Digital I/Q Interface
(R&S FSV-B17) in the description of the base unit.

Return values:

<ConnState> Defines whether a device is connected or not.
0
No device is connected.
1
A device is connected.
<DeviceName> Device ID of the connected device
<SerialNumber> Serial number of the connected device
<PortName> Port name used by the connected device
<SampleRate> Maximum or currently used sampling rate of the connected device

in Hz (depends on the used connection protocol version; indicated
by <SampleRateType> parameter)

<MaxTransferRate> Maximum data transfer rate of the connected device in Hz
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<ConnProtState>

<PRBSTestState>

<SampleRateType>

<Placeholder>

Example:

Mode:

Remote Commands of the Analog Demodulation (R&S FSV-K7)

State of the connection protocol which is used to identify the con-
nected device.

Not Started

Has to be Started
Started

Passed

Failed

Done

State of the PRBS test.

Not Started

Has to be Started

Started

Passed

Failed

Done

0

Maximum sampling rate is displayed
1

Current sampling rate is displayed
for future use; currently "0"

INP:DIQ:CDEV?

Result:

1,SMU200A,103634,0ut

A,70000000,100000000, Passed,Not Started, 0,0

I1Q, VSA, EVDO, CDMA, WCDMA, GSM, ADEMOD, TDS

INPut:DIQ:RANGe:COUPIling <State>

If enabled, the reference level for digital input is adjusted to the full scale level automat-
ically if the fullscale level changes.

This command is only available if the optional R&S Digital 1/Q Interface (option R&S FSV-

B17) is installed.

For details see the R&S Digital 1/Q Interface (R&S FSV-B17) description of the base unit.

Parameters:
<State>

Example:

Mode:

ON | OFF
*RST: OFF

INP:DIQ:RANG:COUP OFF

1Q, VSA, EVDO, CDMA, WCDMA, GSM, ADEMOD, TDS
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INPut:DIQ:RANGe[:UPPer] <Level>

Defines or queries the "Full Scale Level", i.e. the level that should correspond to an 1/Q
sample with the magnitude "1".

It can be defined either in dBm or Volt (see "Full Scale Level" on page 76).

This command is only available if the optional R&S Digital I/Q Interface (option R&S FSV-
B17) is installed.

For details see the R&S Digital I/Q Interface (R&S FSV-B17) description of the base unit.

Parameters:
<Level> <numeric value>
Range: 70.711nV to 7.0711V
*RST: 1V
Example: INP:DIQ:RANG 1V
Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,

OFDM, OFDMA/WiBro, WLAN

INPut:DIQ:RANGe[:UPPer]:UNIT <Unit>

Defines the unit of the full scale level (see "Level Unit" on page 76). The availability of
units depends on the measurement application you are using.

This command is only available if the optional R&S Digital I/Q Interface (option R&S FSV-
B17) is installed.

For details see the R&S Digital I/Q Interface (R&S FSV-B17) description of the base unit.

Parameters:
<Level> V| dBm | dBpW | W | dBmV | dBuV | dBUA | A
*RST: Volt
Example: INP:DIQ:RANG:UNIT A
Mode: 1Q, VSA, EVDO, CDMA, WCDMA, GSM, ADEMOD, TDS

INPut:DIQ:SRATe <SampleRate>

This command specifies or queries the sample rate of the input signal from the R&S
Digital I/Q Interface (see "Input Sample Rate" on page 76).

Note: the final user sample rate of the R&S FSV may differ and is defined using
SENSe:ADEM: SRATe (see [SENSe: ] ADEMod: SRATe on page 140).

This command is only available if the optional R&S Digital I/Q Interface (option R&S FSV-
B17) is installed.

For details see the R&S Digital I/Q Interface (R&S FSV-B17) description of the base unit.
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Parameters:
<SampleRate> Range: 1Hz to 10 GHz
*RST: 32 MHz
Example: INP:DIQ:SRAT 200 MHz
Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,

OFDM, OFDMA/WiBro, WLAN

INPut:EATT <Attenuation>
Requires option R&S FSV-B25.

Switches the electronic attenuator on (if not already active) and allows the attenuation of
the electronic attenuator to be set.

This command is only available with option R&S FSV-B25, but not if R&S FSV-B17 is
active.

The attenuation can be varied in 1 dB steps from 0 to 25 dB. Other entries are rounded
to the next lower integer value.

If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

Parameters:
<Attenuation> 0...25

*RST: 0 dB (OFF)
Example: INP1:EATT 10 dB
Mode: all

INPut:EATT:AUTO <State>

Switches the automatic behaviour of the electronic attenuator on or off. If activated, elec-
tronic attenuation is used to reduce the operation of the mechanical attenuation whenever

possible.
This command is only available with option R&S FSV-B25, but not if R&S FSV-B17 is
active.
Parameters:
<State> ON | OFF
*RST: ON
Example: INP1:EATT:AUTO OFF
Mode: all

INPut:GAIN:STATe <State>

This command switches the preamplifier on or off (only for option RF Preampilifier,
R&S FSV-B22/B24).
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With option R&S FSV-B22, the preamplifier only has an effect below 7 GHz.
With option R&S FSV-B24, the amplifier applies to the entire frequency range.
This command is not available when using R&S Digital I/Q Interface (R&S FSV-B17).

Parameters:

<State> ON | OFF
*RST: OFF

Example: INP:GAIN:STAT ON
Switches on 20 dB preamplification.

Mode: A, ADEMOD, BT, CDMA, EVDO, NF, PHN, WCDMA, GSM, VSA,
TDS

INPut:IMPedance <Value>

This command sets the nominal input impedance of the instrument. The set impedance
is taken into account in all level indications of results.

The setting 75 Q should be selected, if the 50 Q input impedance is transformed to a
higher impedance using a 75 Q adapter of the RAZ type (= 25 Q in series to the input
impedance of the instrument). The correction value in this case is 1.76 dB = 10 log
(75Q/50Q).

This function is not available if the R&S Digital I/Q Interface (R&S FSV-B17) is active.

Parameters:
<Value> 50|75

*RST: 50 Q
Example: INP:IMP 75
Mode: all

INPut:SELect <Source>

This command selects the signal source for measurements.
Parameters:

<Source> RF | DIQ

RF
Radio Frequency ("RF INPUT" connector)

DIQ
Digital IQ (only available with R&S Digital I/Q Interface, option
R&S FSV-B17)

*RST: RF
Example: INP:SEL RF

Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,
OFDM, OFDMA/WiBro, WLAN
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2.3.10.3 MMEMory subsystem

MMEMory:STORe<n>:LIST <FileName>

This command stores the current list evaluation resultsina <file name>.dat file. The
file consists of a data section containing the list evaluation results.

Suffix:
<n> irrelevant
Parameters:
<FileName> <file name>
Example: MMEM: STOR:LIST 'test'
Stores the current list evaluation results in the test . dat file.
Mode: A, ADEMOD, CDMA, EVDO, NF, TDS, WCDMA

OUTPut:IF[:SOURce] <Source>

This command switches the source of the IF output between the demodulated signal and

the IF signal.
Parameters:
<Source> IF | VIDeo
IF
intermediate frequency output
VIDeo
video output, 200 mV
*RST: IF
Example: OUTP:IF VID
Selects the video signal for the IF output connector.
Mode: A

MMEMory:STORe<n>:TRACe <Trace>, <FileName>

This command stores the selected trace in the specified window in a file with ASCII for-
mat. The file format is described in chapter 2.1.10, "ASCII File Export For-
mat", on page 23

The decimal separator (decimal point or comma) for floating-point numerals contained in
the file is defined with the FORMat : DEXPort : DSEParator command (see FORMat :
DEXPort:DSEParator on page 181).

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

Parameters:

<Trace> 1t06

selected measurement trace
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<FileName> DOS file name
The file name includes indication of the path and the drive name.
Indication of the path complies with DOS conventions.

Example: MMEM: STOR: TRAC 3, 'TEST.ASC'
Stores trace 3 in the file TEST.ASC.

Mode: all

OUTPut subsystem

OUTPut:DIQ <State>

If enabled, the captured 1Q data is output to the R&S Digital I/Q Interface in a continuous
stream. This function requires the LVDS interface option (R&S FSV-B17).

Digital input and digital output cannot be used simultaneously.

Parameters:
<State> ON | OFF

*RST: OFF
Example: OUTP:DIQ ON
Mode: ADEMOD, I1Q, VSA

OUTPut:TRIGger <PortLevel>

Sets the Trigger Out port in the Additional Interfaces (option B5 only) to low or high.Thus,
you can trigger an additional device via the external trigger port, for example.

Parameters:

<PortLevel> LOW | HIGH
*RST: LOW

Example: OUTP:TRIG HIGH

Mode: A

Other Commands

FORMat[:DATA] <Format>

This command specifies the data format for the data transmitted from the instrument to
the control PC. It is used for the transmission of trace data. The data format of trace data
received by the instrument is automatically recognized, regardless of the format which is
programmed.

(See also TRACe<n>[:DATA] on page 156).
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Parameters:

<Format> ASCii | REAL
ASCii
ASCII data are transmitted in plain text, separated by commas.
REAL

REAL data are transmitted as 32-bit IEEE 754 floating-point num-
bers in the "definite length block format".

*RST: ASCII

Example: FORM REAL, 32
FORM ASC

Mode: all

FORMat:DEXPort:DSEParator <Separator>

This command defines which decimal separator (decimal point or comma) is to be used
for outputting measurement data to the file in ASCII format. Different languages of eval-
uation programs (e.g. MS-Excel) can thus be supported.

Parameters:
<Separator> POINt | COMMA
*RST: (factory setting is POINt; *RST does not affect set-
ting)
Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.
Mode: all

DIAGnostic<n>:SERVice:NSOurce <State>

This command switches the 28 V supply of the noise source on the front panel on or off.

Suffix:
<n> irrelevant
Parameters:
<State> ON | OFF

*RST: OFF
Example: DIAG:SERV:NSO ON
Mode: all

INITiate<n>:CONMeas
This command restarts a measurement that has been stopped in single sweep mode.

The measurement is restarted at the first sweep point.
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As opposed to INTTiate<n>[:IMMediate], this command does not reset traces in
maxhold, minhold or average mode. Therefore it can be used to continue measurements
using max hold or averaging functions.

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 measure-
ment 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.

Suffix:
<n> irrelevant

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 sequences) and waits for
the end.

Mode: A, ADEMOD, CDMA, EVDO, VSA, WCDMA, TDS

INITiate<n>:CONTinuous <State>

This command determines whether the trigger system is continuously initiated (continu-
ous) or performs single measurements (single).

The sweep is started immediately.

Suffix:
<n> irrelevant
Parameters:
<State> ON | OFF
*RST: ON
Example: INIT:CONT OFF
Switches the sequence to single sweep.
INIT:CONT ON
Switches the sequence to continuous sweep.
Mode: all

INITiate<n>[:IMMediate]

The command initiates a new measurement sequence.
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With sweep count > 0 or average count > 0, this means a restart of the indicated number
of measurements. With trace functions MAXHold, MINHold and AVERage, the previous
results are reset on restarting the measurement.

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 measure-
ment 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.

Suffix:
<n> irrelevant

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.

Mode: all

SYSTem:DISPlay:UPDate <State>

In remote control mode, this command switches on or off the instrument display. If
switched on, only the diagrams, traces and display fields are displayed and updated.

The best performance is obtained if the display output is switched off during remote con-

trol.
Parameters:
<State> ON | OFF

*RST: OFF
Example: SYST:DISP:UPD ON
Mode: all
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3 FM Stereo Option R&S FSV-K7S

The firmware option "FM Stereo" extends the "Analog Demodulation" option K7 to handle
FM stereo signals. The "FM Stereo" mode requires an instrument equipped with the cor-
responding optional software, as well as the Analog Demodulation option (K7).

This section contains all information required for operation of an R&S FSV equipped with
Application Firmware R&S FSV-K7S. It covers operation via menus and the remote con-
trol commands for FM stereo analog demodulation measurements.

e chapter 3.1, "Instrument Functions FM Stereo (R&S FSV-K7S)", on page 184 shows
all softkeys available in the "FM Stereo" menu. This chapter also presents the remote
control commands associated with each softkey function.

e The following chapters describe the softkeys of the other keys for the FM Stereo
option.

® chapter 3.2, "Remote Commands of the FM Stereo Option (R&S FSV-
K7S)", on page 224 describes all remote control commands defined for the FM
Stereo option.

This part of the documentation includes only additional functions of the Application Firm-
ware R&S FSV-KT7S. For all other descriptions, please refer to the description of the
Analog Demodulation option K7 (see chapter 2.2.1, "Softkeys of the Analog Demodula-
tion Menu (R&S FSV-K7)", on page 24).

3.1 Instrument Functions FM Stereo (R&S FSV-K7S)

The firmware option R&S FSV-K7S (together with the Analog Demodulation option K7)
provides the necessary measurement functions to demodulate FM stereo signals. It
allows you to detect and analyze characteristic data in an FM stereo signal.

To open the FM Stereo menu
e |[f the "FM Stereo" mode is not the active measurement mode, press the MODE key
and select the "FM Stereo" softkey.

e If the "FM Stereo" mode is already active, press the HOME key or the MEAS key.
The "FM Stereo" menu is displayed.

Menu and softkey description
The following softkey menus are specific to the FM Stereo option:

® chapter 3.1.2, "Softkeys of the FM Stereo Menu - MEAS key (K7S)", on page 188

e chapter 3.1.3, "Softkeys of the Amplitude Menu — AMPT Key (R&S FSV-
K7S)", on page 202

e chapter 3.1.6, "Softkeys of the Marker Function Menu — MKR FUNC Key (R&S FSV-
K7S)", on page 217

e chapter 3.1.5, "Softkeys of the Trigger Menu — TRIG Key (R&S FSV-
K7S)", on page 212
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Apart from the power measurement menu (MEAS key) that is not available in the "FM
Stereo" mode, all other menus not described here are provided as described for Analog
Demodulation mode (R&S FSV-K7). For details refer to the corresponding menu descrip-
tions.

e chapter 2.2.2, "Softkeys of the Frequency Menu — FREQ Key (R&S FSV-
K7)", on page 38

® chapter 2.2.3, "Softkeys of the Span Menu — SPAN Key (R&S FSV-
K7)", on page 40

® chapter 2.2.5, "Softkeys of the Auto Set menu - AUTO SET Key (R&S FSV-
K7)", on page 47

e chapter 2.2.7, "Softkeys of the Sweep Menu — SWEEP Key (R&S FSV-
K7)", on page 53

e chapter 2.2.8, "Softkeys of the Trace Menu — TRACE key (R&S FSV-
K7)", on page 55

e chapter 2.2.10, "Softkeys of the Marker Menu — MKR key (R&S FSV-
K7)", on page 65

To display help to a softkey, press the HELP key and then the softkey for which you want
to display help. To close the help window, press the ESC key. For further information
refer to chapter 1.3, "How to Use the Help System", on page 8.

Further Information

e chapter 2.1.8, "Sample Rate, Measurement Time and Trigger Offset", on page 18
e chapter 3.1.1, "Measurement Result Display (FM Stereo)", on page 185

3.1.1  Measurement Result Display (FM Stereo).........cccccuuimiiiiiiiiieieeeiieeeeeeee e, 185
3.1.2 Softkeys of the FM Stereo Menu - MEAS Key (K7S)......coooiiiiiiiiiiiiiee 188
3.1.3 Softkeys of the Amplitude Menu — AMPT Key (R&S FSV-K7S).....cccceooieriiinirannne 202
3.1.4  Softkeys of the Bandwidth Menu — BW Key (R&S FSV-K7S).......cccccvevcireiieeiiieenee 208
3.1.5 Softkeys of the Trigger Menu — TRIG Key (R&S FSV—KT7S).....cccceevveviveiceerieeceene 212
3.1.6 Softkeys of the Marker Function Menu — MKR FUNC Key (R&S FSV-K7S).............. 217

3.1.1 Measurement Result Display (FM Stereo)

In FM Stereo mode, the measurement results can be displayed in up to 4 different screens
(windows), plus an additional marker table, if applicable. Each screen shows either the
measurement results as a diagram or the results of evaluation functions in a table ("Result
Summary").

All displays are determined by the 1/Q data set recorded for the measurement.

You can define the display configuration for up to 4 different screens at once using the
"Display Config" on page 189 softkey.
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Screen configuration
For each screen you can define:

e Off: Whether it is displayed or not

e Summary: Whether a result summary for all screens is displayed instead of a dia-
gram

e RF Diagrams: Whether an RF diagram is displayed; these displays correspond to
those for Analog Demodulation mode (R&S FSV-K7, see chapter 2.1.9, "Measure-
ment Result Display”, on page 20)

e FM Stereo Diagrams: For which channel a time domain or spectrum diagram is
displayed

Diagram types

The following diagram types can be selected for display.

e RF Time Domain
Selects the display of the RF power in zero span. In contrast to normal analyzer
operation, the level values are the magnitude of the I/Q data set.

SCPI command:
CALC:FEED 'XTIM:RFP' (see CALCulate<n>:FEED on page 89)

e RF Spectrum
Selects the display of the RF signal in span > 0. In contrast to normal spectrum ana-
lyzer operation, the measured values are determined using FFT from the recorded I/
Q data set.

SCPI command:
CALC:FEED 'XTIM:SPECTRUM' (see CALCulate<n>:FEED on page 89)

e <FM Stereo Channel Type> Time Domain
Selects the display of the channel power in zero span. In contrast to normal analyzer
operation, the level values are the magnitude of the 1/Q data set.

SCPI command:

CALC:FEED 'XTIM:SFM:<ChannelType>"', €.g. CALC:FEED 'XTIM:SFM:LEFT'
(see CALCulate<n>:FEED on page 89)

e <FM Stereo Channel Type> Spectrum
Selects the display of the channel signal in span > 0. In contrast to normal spectrum
analyzer operation, the measured values are determined using FFT from the recor-
ded I/Q data set.

SCPI command:

CALC:FEED 'XFR:SFM:<ChannelType>',e.g.CALC:FEED 'XFR:SFM:LEFT' (see
CALCulate<n>:FEED on page 89)

Diagram header information

For each diagram, the header provides the following information:
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A(Right)

1. Screen A/B/C/D
Channel type
Trace color
Trace number
Detector

Trace mode

N o o M w0 N

Reference value

Diagram footer information

In addition to the used frequency and span information, the diagram footer also indicates
the used weighting filter, if any, in FM stereo mode.

Result Summary

The result summary displays the results of the evaluation functions for all channels in a
table.

D Result Summary
Carrier Power .00 rlErn Carrier Freq: 15.0 GHz Ref Deviation: 54,305 kHz
Cross Talk:

Result Mﬂde Rel. to Ref. | Mod. Freq. | SINAD _
+Pe e 0.00 dB| 1.0000
+

=]
=]

[Pilot_

Summaries that take up the entire width of the screen are displayed as tables; if only half

@ the screen width is available (2 windows next to each other), the summary is displayed
as a list. Thus, the factory-set predefined screen configurations contain only 3 screens:
2 for diagrams and one full-width screen for the summary.

For each channel, the following information is provided:

Label Description

Detector Selected detector type
Result Mode Selected result mode
Dev. Deviation

Rel. to Ref. Relative to reference
Mod. Freq. Modulation frequency

e
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Label Description

SINAD Signal-to-noise and distortion

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

tion.
1
SINAD[dB]= 20-log| Ot power
noise + distortion power
THD Total harmonic distortion

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

>U
THDIdB]=20-log| =

Q.U

i=1

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

e Carrier Power
e Carrier Frequency
e Reference Deviation

® Cross Talk (difference between left and right signal in dB), see also
CALCulate<n>:MARKer:FUNCtion:SFM:<ChannelType>[:RESult<m>]
on page 230

3.1.2 Softkeys of the FM Stereo Menu - MEAS key (K7S)

This section describes all softkeys available in the "FM Stereo" menu.

Lt vttt ee et et et eue et et et e et et et ee et eeee et er et eseatee et e et er et es et eaere et ere et eneterentanenn et eneeterenteneneaennen 189
L DiSPIay CONFiG.....ueiieiuieeieeeeseeee st e et e et s e st e e st e e s s ne e s e e seenans 189
L SCIEEN AD ettt ettt ettt ettt e eee e 190

L P EAETINE. ...ttt ettt ettt et et eee et e ee et et eeeeeeneeaeene 191
X [« TR SRRSO 191

L A DDy ettt 191

L REIMOVE oo e e 191

I 1 o 1= TR TR SRR 191

L 10 ettt ettt ettt ettt ettt ettt ereanenen 191

L ReSUIt SUMMAIY SEIUP.....ceeieeeeeeeeeeeeeeee ettt e e e 192
L DBt CIO .ot 193

L Y oY RSOSSN 193

L COUPIEA. ...ttt ee e 193

L MIAS TO RO .. ettt eee et et e e e e e et e e e e e e e e e eeeeeaeeaeereeeeeaeereanes 194

L MBS TNttt e et ee et et et e ee et et eeeeee et eeeeeraeeseeereereeseeeneereenees 194
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O =Y OO 194

L HIGN PaSS....eveeeeeeeeeeeeeee et et ee et e ee e ee e s e e et e sneneeenenns 194

L L OW PaSS....eieeeeeeee ettt et ettt eee et et ere e e ee et eneeneeeeeeeneeeenreenens 195

L WEIGNENG....ceivceeeceeece ettt s et sttt ens st tenenas 195

e N 1o Y=Y 196

001 i I RO 196

L CCIR UNWEIGhtEA........evevveeeeeeeeeeeeeeeeeeeeeeeesae ettt 196

L CCIR WEIGhLEA. ...t eeeeeeeeeeeee et ee e 196

L A WEIGNEE ..ot ee e en e 196

L DEEMPNASIS. ..ottt ettt en s nn 197

L 07e 101 o] L= OO 197

o [l =11 Y@ 5 ORI 197

L AR RANGE....eieiectetceeectetete ettt et et ee et ettt tes e s e st esesse s s e nasanananenes 198

L DBV POI DIVISION. .v.teetereeeeeeeeeeeeeeee et eeeereeeeeeeeeeeeteeeeeesseeseesseeneeeseesesenaenas 198

L REFEIENCE POSHION. ..ottt et eee e e e eeeeeeeee e e eeeeeeeeene 198

L REEIENCE VAIUC. ...ttt eeeen s 198

L AF CouPliNG AC/DC.....eoeieveeeeeeeeeeseeteeeeeeeeeseseeeeesn e sestetens s ssesenenns 198

L DeViation LIN/LOG.....cucucveuereeererereteeeeeeeeeeeeeeeeeeeeeseeeseseseeesesenesanenesesannans 199
LUttt 199

L Phase Unit (RAA/DEG)......cuerevererrerreeeeeeeeeeseseeseeeseseseersesanesenens 199

L THD UNit (% 7/ DBttt en e 199

L Abs. Dev Unit (KHZ/ABM).....voveeeeeeeeeeeeeeeeeeeeeeeee e 199

L Rel. DEV UNit (AB / %)...ccveureeeeeeeeeeseeeeeeseeteeeeeseevsesesseseesseesee s 199

L TimMeE DOMAIN ZOOM .ttt ettt e e et et et et eeeeeeeeeee et eeeeeneeereneenes 200

L State ON / Off ..ottt 200

=15 SRRSO 200

L Length ManUAL.........c.cueueueueeereeeeeeeeeeeeeeeeteee et es s en s e e 200

L L@NGEN AULO ...ttt ee et en e 200

L TIME POI DIVISION. ..ttt eeeeeeee e e e e ee s ee e s s e e et eeseeee e eeeeseeeneesennenn 200

L SQUEICN. ..ttt ettt e e e e ee e 201

L SQUEICH LEVEL ...ttt ettt sennena 201

3o 3] PR 201
IVIPX ..ttt et et et et ettt e e e et e e et et ee e e e e et eeee et e e et eeeeeenn e 201
1Y/ oT o Lo J S PP PO PPUPRRRR 201
] (T (=0 J TR 201
RS ..ottt et et e et e et et st etet ettt s e et et et et ae et ettt e e e et et et et et aeenan e e et et et eteanan e e 201
1o SO 202
Rl oY= R 202
(D1 o] =)V O o] o1 e T PP PR PP 202

Left
Displays the left signal of the FM stereo input and the "Left" submenu.

SCPI command:
CALCulate<n>:FEED on page 89

Display Config < Left
You configure the display settings for the results in the "Display Configuration™ dialog box.
This dialog box contains the following tabs:

e "Screen A-D": a separate tab for each of the four available screens
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e "Predefined": for predefined display configurations

.~ Display Configuration x|
" off ( Summary
— RF Diagrams
(" RF Time Domain (" RF Spectrum
— FM Stereo Diagrams
(@ Left Time Domain (" Left Spectrum
(" Right Time Domain (" Right Spectrum
(" MPX Time Domain (" MPX Spectrum

(" Mono Time Domain (" Mono Spectrum
(" Stereo Time Domain (" Stereo Spectrum

(" RDS Time Domain (" RDS Spectrum
(" Pilot Time Domain (" Pilot Spectrum
| Close

Screen A-D — Display Config — Left

For each of the four available screens you can configure what is to be displayed. To define
the Display Configuration for a screen, select the corresponding tab. For each screen
you can define:

o "Off": Whether it is displayed or not

e "Summary": Whether a summary of the evaluation lists from all screens is displayed
instead of a diagram

e "RF Diagrams": Which type of diagram is displayed; this is the standard R&S FSV-
K7 diagram type
For details on the result diagram types, see chapter 2.1.9, "Measurement Result
Display", on page 20.

e "FM Stereo Diagrams": Which type of FM stereo diagram is displayed; each mea-
surement type can be displayed either in the time domain or as a spectrum

Note: Summaries that take up the entire width of the screen are displayed as tables; if

only half the screen width is available (2 windows next to each other), the summary is

displayed as a list. Thus, the factory-set predefined screen configurations contain only 3

screens: 2 for diagrams and one full-width screen for the summary.

SCPI command:

INSTrument [ : SELect] on page 114
Activates stereo fm demodulation.
CALCulate<n>:FEED on page 89
Defines the display configuration.
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Predefined < Display Config < Left

You can store and load predefined screen configurations. All available configurations are
displayed in the "Predefined" tab. The current screen configuration is indicated under
"Current" at the top of the list.

.~ Display Configuration x|
Predefined
Current
Al Left Time Domain | B: MPX Spectrum
b: Summary

Left
A: Left Time Domain | B: Left Spectrum
b: Summary

Right

A: Right Time Domain | B: Right Spectrum
b: Summary

MPX
A MPX Time Domain | B: MPX Spectrum
b: Summary

I KA 1

Add ]| Apply ]| Remove ]| Restore ]| Close

Add < Predefined — Display Config < Left
Opens an edit dialog box to enter a name for the current screen configuration. The con-
figuration is then stored and added to the list.

Apply «— Predefined — Display Config < Left
Applies the currently selected configuration from the list to the current display.

Remove « Predefined < Display Config < Left
Removes the currently selected configuration from the list.

Restore — Predefined — Display Config < Left
Restores the default display configuration. Existing configurations with the default names
are replaced.

Close — Predefined < Display Config < Left
Closes the displays settings dialog box.

Operating Manual 1173.0666.02 — 06 191



R&S® FSV-K7/K7S FM Stereo Option R&S FSV-K7S

Instrument Functions FM Stereo (R&S FSV-K7S)

Result Summary Setup — Left
[ Result Summ x|

General Settings
Reference Deviation: |75.0 kHz

Channel Settings

Detector Mode Coupled
Left: l:tPeaka ¢I[CIear Write CI I_
Right: |iPeak/2 ¢"CIear Write :I |_
MPX: Ij:Peakf2 tl[clear Write 3] [
Mono: |:tPeak/2 ¢"CIear Write :I |_
Stereu:liPeak!Z t"clear Write 3] [
RDS: l:tPeaka ¢I[CIear Write CI I_
Pilot: |iPeak/2 ¢"CIear Write :I |_

The result summary table displays the results of all channel mesaurements in a table. It
is configured in the "Result Summary Setup" dialog box. This function is only available
for screens for which an FM stereo measurement is selected in the "Display Settings"
(see "Display Config" on page 189).

B Result Summary
Carrier Power: -200.97 dBm  Carrier Freq: 15.0 GHz

Result Mode

0.000 Hz

Fig. 3-1: Result summary for an FM stereo measurement

In the "General Settings" area you define the "Reference Deviation" for all summaries
manually. Alternatively, you can determine the reference deviation from one of the chan-
nel measurements by selecting "Meas To Ref" (see "Meas To Ref" on page 194).

For each FM stereo channel you can define individual channel settings:

"Detector" on page 193
"Mode" on page 193
"Coupled" on page 193
"Meas To Ref" on page 194
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SCPI command:

[SENSe: ] SFM:REFerence on page 232
[SENSe:]SFM:<ChannelType>:RSUMmary:DETector [:FUNCtion] on page 239
[SENSe:]SFM:<ChannelType>:RSUMmary: MODE on page 239

[SENSe: ] SFM:<ChannelType>:RSUMmary:COUP1ling on page 238

[SENSe: ] SFM:<ChannelType>:RSUMmary:REFerence [ :AUTO] ONCE

on page 240

Detector — Result Summary Setup «— Left
Defines the detector used for the deviation measurement.

"RMS"
"RMS*SQRT2"
"Pos Peak"
"Neg Peak"
"+Peak/2"

"QP CCIR"
"QP*SQRT2"

Note: To ensure correct measurements with QP detectors, it is recommended that you
set the measurement time to its maximum value (see "Meas Time" on page 29 and
chapter 2.1.8, "Sample Rate, Measurement Time and Trigger Offset", on page 18).

SCPI command:
[SENSe: ] SFM:<ChannelType>:RSUMmary:DETector[:FUNCtion] on page 239

Mode — Result Summary Setup — Left
Defines the result summary mode for the absolute deviation and the deviation relative to
the reference.

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

"Peak Hold" The peak values are determined over several sweeps and displayed.

"Average" The average is formed over several sweeps.

SCPI command:
[SENSe:]SFM:<ChannelType>:RSUMmary: MODE on page 239

Coupled — Result Summary Setup — Left

All channels for which this option is enabled are configured identically, i.e. the channel
settings are coupled. If you change the settings for one coupled channel, the settings are
changed for all other coupled channels, as well. The settings are taken from the first
channel for which coupling is enabled.

SCPI command:
[SENSe: ] SFM:<ChannelType>:RSUMmary:COUPling on page 238
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Meas To Ref — Result Summary Setup — Left
Determines the "Reference Deviation" from the current channel measurement.

SCPI command:
[SENSe: ] SFM:<ChannelType>:RSUMmary:REFerence [ :AUTO] ONCE
on page 240

Meas Time — Left

Opens an editor for entering the measurement time of the analog demodulation. For
details on the measurement time values refer to chapter 2.1.8, "Sample Rate, Measure-
ment Time and Trigger Offset", on page 18.

Note: For FM Stereo measurements (option K7S), the minimum measurement time is 2
ms.

SCPI command:
[SENSe: ] ADEMod:MTIMe on page 130

AF Filter — Left
Opens a dialog to select the appropriate filters.

The bandwidth of the demodulated signal can be reduced by high pass or low pass filters
and also a weighting or de-emphasis can be switched on. You can define different filter
settings for each channel.

zl
- AF Filter Setup
High Pass Low pass Weighting: Deemphasis Coupled

Left: annE :“Nune :“CCIR unweighted :][?5 us :] [
Right: anne :“wune :l[CCIR unweighted :][?5 us 3] [
MPX: annE :I[zs% DBW :][Nune :][Nune :] [
Munu:lNune t“Nune t“CCIRunWEMhted t”?Eus ¢] r_
Steren:anne :I[Nune 3][Nnne 3][Nnne 3] I_
RDS: INDnE :I[Nune :][Nnne :][Nnne :] |_
Pilot: lNDne tI[Nune t][NDnE t][NDnE 3] r-

( All Filter Off ]

High Pass «— AF Filter — Left

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

"None" deactivates the AF high pass filter. Default is "None".
The high pass filters are active in the following demodulation bandwidth range:
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20 Hz 100 Hz = demodulation bandwidth < 1.6 MHz

50 Hz: 200 Hz = demodulation bandwidth < 3 MHz

300 Hz: 800 Hz < demodulation bandwidth < 8 MHz

Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz

SCPI command:
[SENSe: ] FILTer<n>:HPASs[:STATe] on page 148

[SENSe: ] FILTer<n>:HPASs:FREQuency on page 148

Low Pass — AF Filter — Left
Opens the "Low Pass" selection list to select the filter type. Relative and absolute low

pass filter are available.

e Absolute low pass filters:
The 3 kHz, 15 kHz; 23 kHz and 150 kHz softkeys switch on a absolute low pass filter.
The filters are indicated by the 3 dB cutoff frequency. The 3 kHz, 15 kHz and 23 kHz
filters are designed as 5th-order Butterworth filters (30 dB/octave). The 150 kHz filter
is designed as 8th-order Butterworth filter (48 dB/octave).
The absolute low pass filters are active in the following demodulation bandwidth

range:
3 kHz: 6.4 kHz < demodulation bandwidth < 3 MHz
15 kHz: 50 kHz < demodulation bandwidth < 8 MHz
23 kHz 50 kHz < demodulation bandwidth < 18 MHz
150 kHz: 400 kHz < demodulation bandwidth < 8 MHz
Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz

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

o "None" deactivates the AF low pass filter. Default is "None".

SCPI command:

[SENSe:]FILTer<n>:LPASs[:STATe] on page 148

[SENSe: ] FILTer<n>:LPASs:FREQuency[:ARBSolute] on page 149
[SENSe: ] FILTer<n>:LPASs:FREQuency:RELative on page 149

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:LPASs:STATe on page 237
[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency on page 237

Weighting < AF Filter — Left
Opens the "Weighting" selection list to select the weighting AF filter.
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None — Weighting — AF Filter — Left
Deactivates the weighting filter. This is the default setting.

SCPI command:
[SENSe:]FILTer<n>:HPASs[:STATe] on page 148

CCITT «— Weighting < AF Filter — Left
Switches on a CCITT P.53 weighting filter. The weighting filter is active in the following
demodulation bandwidth range:

20 kHz < demodulation bandwidth < 3 MHz

For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:

[SENSe: ] FILTer<n>:CCIT on page 146

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:CCITt:STATe on page 234

CCIR Unweighted — Weighting < AF Filter — Left

Switches on the CCIR unweighted filter, which is the combination of the 20 Hz highpass
and 23 kHz low pass filter. The weighting filter is active in the following demodulation
bandwidth range:

50 kHz < demodulation bandwidth < 1.6 MHz

For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:
[SENSe: ] FILTer<n>:CCIR[:UNWeighted] [:STATe] on page 146

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:CCIR[:UNWeighted] [ :STATe]
on page 234

CCIR Weighted < Weighting < AF Filter — Left
Switches on the CCIR weighted filter. The weighting filter is active in the following demod-
ulation bandwidth range:

100 kHz < demodulation bandwidth < 3.0 MHz

For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:

[SENSe:]FILTer<n>:CCIR:WEIGhted[:STATe] on page 147

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:CCIR:WEIGhted[:STATe] on page 235

A Weighted < Weighting < AF Filter < Left
Switches on the A weighted filter. The weighting filter is active in the following demodu-
lation bandwidth range:
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100 kHz < demodulation bandwidth < 800 kHz
SCPI command:
[SENSe:]FILTer<n>:AWEighted[:STATe] on page 145

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:AWEighted[:STATe] on page 234

Deemphasis — AF Filter — Left
Opens the "Deemphasis"” selection list to switch on a deemphasis with the given time
constant.

The deemphasis is active in the following demodulation bandwidth range:

Note: For FM stereo measurements (K7S), the demodulation bandwidth is always 400
kHz, thus the deemphasis is always active.

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

The following table shows the required demodulation bandwidth for an error less than 0.5
dB up to a maximum AF frequency.

deemphasis 25 us 50 ps 75 us 750 us
max. AF frequency 25 kHz 12 kHz 8 kHz 800 Hz
required demodulation bandwidth 2200 kHz | =100 kHz =50 kHz >6.4 kHz

For higher AF frequencies the demodulation bandwidth must be increased.

SCPI command:

[SENSe: ] FILTer<n>:DEMPhasis[:STATe] on page 147

[SENSe: ] FILTer<n>:DEMPhasis:TCONstant on page 147

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:STATe on page 235
[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:TCONstant on page 236

Coupled — AF Filter — Left

All channels for which this option is enabled are configured identically, i.e. the channel
settings are coupled. If you change the settings for one coupled channel, the settings are
changed for all other coupled channels, as well. The settings are taken from the first
channel for which coupling is enabled.

SCPI command:
[SENSe: ] SFM:<ChannelType>:RSUMmary:COUP1ling on page 238

All AF Filter Off — AF Filter — Left
Disables all specified AF Filters.

SCPI command:
[SENSe: ] FILTer<n>:AOFF on page 145
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AF Range — Left
Opens a submenu to define the diagram scaling for AF displays.

Dev per Division — AF Range — Left
Opens an edit dialog box to set the modulation depth or the phase deviation (R&S FSV-
K7 only), or frequency deviation per division:

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

The softkey is not available if logarithmic display is set ( "Deviation Lin/Log" softkey).

SCPI command:
DISPlay[:WINDow<n>] : TRACe<t>:MODE:HCONtinuous on page 111

Reference Position — AF Range — Left

Determines the position of the reference line for the modulation depth or the phase devi-
ation (R&S FSV-K7 only) or frequency deviation on the y-axis of the diagram. By default,
this line is set to 0.

The position is entered as a percentage of the diagram height with 100 % corresponding
to the upper diagram border. The default setting is 50 % (diagram center) for the display
of the AM, FM, or PM signal, and 100 % (upper diagram border) for the AF spectrum
display of the AM, FM, or PM signal.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RPOSition on page 112

Reference Value — AF Range — Left

Determines the modulation depth or the phase deviation (R&S FSV-K7 only) or the fre-
quency deviation at the reference line of the y-axis. The reference value is set separately
for each display of the AM, FM, and PM signal and the AF spectrum of the AM, FM, and
PM signal.

e AM/FM/PM signal display
The trace display takes individual frequency/phase offsets into account (in contrast,
the AF Coupling AC/DC softkey permits automatic correction by the average fre-
quency/phase offset of the signal, and can therefore not be activated simultaneously).
Possible values: 0 and + 10000 % (AM), 0 and + 10 MHz (FM), 0 and + 10000 rad
(PM).

e AF spectrum display of the AM/FM/PM signal
In the default setting, the reference value defines the modulation depth or the FM/PM
deviation at the upper diagram border.
Possible values: 0 and 10000 % (AM), 0 and 10 MHz (FM), 0 and 10000 rad (PM).

SCPI command:
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :RVALue on page 112

AF Coupling AC/DC — AF Range — Left
Controls the automatic correction of the frequency offset and phase offset of the input
signal:
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(Note: This function is not available with the AF spectrum display of the FM or PM signal.)

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

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

SCPI command:
[SENSe: ] ADEMod<n>:AF:COUPling on page 119

Deviation Lin/Log < AF Range « Left

Switches between logarithmic and linear display of the modulation depth or the phase
deviation (R&S FSV-K7 only) or the frequency deviation.

SCPI command:

DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing on page 113

Unit — AF Range — Left
Opens a submenu to define the modulation unit.

Phase Unit (Rad/Deg) < Unit < AF Range «— Left
Sets the phase unit to rad or deg for displaying PM signals.

SCPI command:
UNIT:THD on page 165

THD Unit (% / DB) — Unit — AF Range < Left
Sets the unit to percent or DB for THD measurements.

SCPI command:
UNIT:THD on page 165

Abs. Dev Unit (kHz/dBm) — Unit — AF Range « Left
Sets the unit for absolute deviation to kHz or dBm. This softkey is only available with the
FM Stereo option K7S.

SCPI command:
UNIT:ADEV on page 246

Rel. Dev Unit (dB / %) — Unit — AF Range — Left
Sets the unit for relative deviation to dB or percent. This softkey is only available with the
FM Stereo option K7S.

SCPI command:
UNIT:RDEV on page 247
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Time Domain Zoom « Left
Opens a submenu to activate and configure the zoom function.

State On / Off — Time Domain Zoom « Left
Activates or deactivates the time domain zoom according to the defined settings.

"ON" Activates the time domain zoom. The zoom area is defined using the
"Start""Start" on page 34 and "Length Manual"'Length Man-
ual" on page 34 / "Length Auto""Length Auto" on page 35 softkeys.

"OFF" If more measured values than measurement points are available, sev-
eral measured values are combined in one measurement point accord-
ing to the method of the selected trace detector. For details on detectors
refer to chapter 2.1.7, "Detector Overview", on page 17.

SCPI command:
[SENSe: ] ADEMod<n>:Z00M[ : STATe] on page 140

Start — Time Domain Zoom — Left
Opens an edit dialog box to define the start time for the zoom area.

SCPI command:
[SENSe: ] ADEMod<n>:Z00M: STARt on page 140

Length Manual — Time Domain Zoom — Left
Opens an edit dialog box to define the length of the zoom area (as a time value) manually.

SCPI command:
[SENSe: ] ADEMod<n>:Z00M:LENGth on page 141

Length Auto — Time Domain Zoom «— Left
Automatically sets the length of the zoom area to the number of sweep points (see
"Sweep Points" on page 54).

SCPI command:
[SENSe: ] ADEMod<n>:Z0O0OM: LENGth :MODE on page 141

Time per Division < Left

This function enables the "Time Domain Zoom" function and defines the zoom area length
in one step. The width of the zoom display is divided into 10 divisions; thus, by entering
the time that is displayed in each division, you indirectly define the zoom area length
("Time per Division" * 10). The starting point of the zoom area is determined automatically.
To specify the starting point manually, use the "Start" function in the "Time Domain
Zoom" submenu.

For details see "Time Domain Zoom".
SCPI command:
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Squelch — Left

Activates the squelch function, i.e. if the signal falls below a defined threshold, the
demodulated data is automatically set to 0. This is useful, for example, to avoid demod-
ulation noise during transmission breaks.

SCPI command:
[SENSe: ] ADEMod:SQUelch[:STATe] on page 139

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

SCPI command:
[SENSe: ] ADEMod: SQUelch:LEVel on page 139

Right
Displays the right signal of the FM stereo input and the "Right" submenu, which is identical
to the "Left" submenu, see "Left" on page 189.

SCPI command:
CALCulate<n>:FEED on page 89

MPX
Displays the MPX signal of the FM stereo input and the "MPX" submenu, which is identical
to the "Left" submenu, see "Left" on page 189.

SCPI command:
CALCulate<n>:FEED on page 89

Mono
Displays the mono signal of the FM stereo input (= Left channel + Right channel) and the
"Mono" submenu, which is identical to the "Left" submenu, see "Left" on page 189.

SCPI command:
CALCulate<n>:FEED on page 89

Stereo
Displays the stereo signal of the FM stereo input (= Left channel - Right channel) and the
"Stereo" submenu, which is identical to the "Left" submenu, see "Left" on page 189.

SCPI command:
CALCulate<n>:FEED on page 89

RDS
Displays the RDS signal of the FM stereo input and the "RDS" submenu, which is identical
to the "Left" submenu, see "Left" on page 189.

SCPI command:
CALCulate<n>:FEED on page 89
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Pilot
Displays the pilot signal of the FM stereo input and the "Pilot" submenu, which is identical
to the "Left" submenu, see "Left" on page 189.

SCPI command:
CALCulate<n>:FEED on page 89

RF Power

Selects RF power as the modulation type, changes the signal display, and opens a sub-
menu to set the measurement configuration. For details see the Analog Demodulation
option K7 ("RF Power" on page 37).

SCPI command:

CALCulate<n>:FEED on page 89

Display Config
See "Display Config" on page 189

Softkeys of the Amplitude Menu — AMPT Key (R&S FSV-K7S)

The following table shows all softkeys available in the "Amplitude" menu in "FM stereo”
mode (AMPT key).

= == 203
o = o = TR 203
L DOV POI DIVISION. ...t ettt ee e ee s e ee e eeeeee s e e seenens 203

L REfEreNCE POSIION. ......c.civeeeeeeeeeeeeeee e ee et ee e e e e e eeen e 203

L REErENCE VAIUE. ... e e eee e e 203

L AF COUPIING ACIDC....oeeeeeeeeeeeeee et ee e en e s 204

L DeVIation LIN/LOG.....cucvevevevererereeereteteteeeteseseteteseseseseseseseteseseseseseseseeesesesesesesens 204
LUttt bbb 204

L Phase Unit (RAA/DEQ)......ucieeieereeeeeeieeeeeeeeseeseese e ensese e sesee e 204

L THD URit (% / DBttt eeaes s ssessesasa s snsnenas 204

L Abs. Dev Unit (KHZ/ABM)......ccueeiiiereeeeecececeeseeeseeeees st 205

L Rel. DEV UNit (AB / %6)..ecuveieeeeeeeeeeeeeeeeseeeeeeeses e eeseseseeeesssese s 205

o P 205
L Phase Unit (RAA/DEG)........cceverererererererseeeeesesesesesessssssssssssssessessssssssasssessens 205

L THD UNit (%0 / DBttt es s s s 205

L Abs. Dev Unit (KHZ/ABM)......eueeeeee ettt 205

L Rel. DEV UNIt (AB / %)...cviveeereeeeieiieseeeeeeeseseesesteseesessesestesssssssssessesssssssssssesenns 205
Preamp On/Off (option RF Preamplifier, B22/B24)........cccoooiieeieeeeeeeeeeeeeeeeeeeeee 205
RF Atten Manual/Mech Att Manual.............ouuuiiiiiiiiiicce e 206
RF Atten AUtO/MECh Att AULO......cii e 206
El AHEN ON/OM ...ttt et e s e e e e e e e e e e e eeaeabaaaaaans 206
El Atten Mode (AULO/MAN)........ciiiiiiiieeeeee e ececerarrre e e e e e e e e e e e e e s s e e s ensnnreseeeeeeees 207
REf LeVEI OffSEL... i e e e e e e e e 207
T o TU L (AN @ 5L SR 207
T o TUL 0 IKO r4 TX O SR 207
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Ref Level

Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBpV, etc).

The reference level value is the maximum value the AD converter can handle without
distortion of the measured value. Signal levels above this value will not be measured

correctly, which is indicated by the "IFOVL" status display.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 111

AF Range
Opens a submenu to define the diagram scaling for AF displays.

Dev per Division < AF Range
Opens an edit dialog box to set the modulation depth or the phase deviation (R&S FSV-
K7 only), or frequency deviation per division:

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

The softkey is not available if logarithmic display is set ( "Deviation Lin/Log" softkey).

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:MODE:HCONtinuous on page 111

Reference Position «— AF Range

Determines the position of the reference line for the modulation depth or the phase devi-
ation (R&S FSV-K7 only) or frequency deviation on the y-axis of the diagram. By default,
this line is set to 0.

The position is entered as a percentage of the diagram height with 100 % corresponding
to the upper diagram border. The default setting is 50 % (diagram center) for the display
of the AM, FM, or PM signal, and 100 % (upper diagram border) for the AF spectrum
display of the AM, FM, or PM signal.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RPOSition on page 112

Reference Value — AF Range

Determines the modulation depth or the phase deviation (R&S FSV-K7 only) or the fre-
quency deviation at the reference line of the y-axis. The reference value is set separately
for each display of the AM, FM, and PM signal and the AF spectrum of the AM, FM, and
PM signal.

e AM/FM/PM signal display
The trace display takes individual frequency/phase offsets into account (in contrast,
the AF Coupling AC/DC softkey permits automatic correction by the average fre-
quency/phase offset of the signal, and can therefore not be activated simultaneously).
Possible values: 0 and + 10000 % (AM), 0 and + 10 MHz (FM), 0 and + 10000 rad
(PM).

e AF spectrum display of the AM/FM/PM signal
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In the default setting, the reference value defines the modulation depth or the FM/PM
deviation at the upper diagram border.
Possible values: 0 and 10000 % (AM), 0 and 10 MHz (FM), 0 and 10000 rad (PM).

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RVALue on page 112

AF Coupling AC/DC — AF Range
Controls the automatic correction of the frequency offset and phase offset of the input
signal:

(Note: This function is not available with the AF spectrum display of the FM or PM signal.)

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

e PM signal display
If DC is selected, the phase runs according to the existing frequency offset. In addi-
tion, the DC signal contains a phase offset of + 1.
If AC is selected, the frequency offset and phase offset are automatically corrected,
i.e. the trace is always symmetric with respect to the zero line.

SCPI command:
[SENSe: ] ADEMod<n>:AF:COUPling on page 119

Deviation Lin/Log < AF Range

Switches between logarithmic and linear display of the modulation depth or the phase
deviation (R&S FSV-K7 only) or the frequency deviation.

SCPI command:

DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing on page 113

Unit — AF Range
Opens a submenu to define the modulation unit.

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

SCPI command:
UNIT:THD on page 165

THD Unit (% / DB) — Unit — AF Range
Sets the unit to percent or DB for THD measurements.

SCPI command:
UNIT:THD on page 165
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Abs. Dev Unit (kHz/dBm) — Unit — AF Range

Sets the unit for absolute deviation to kHz or dBm. This softkey is only available with the
FM Stereo option K7S.

SCPI command:

UNIT:ADEV on page 246

Rel. Dev Unit (dB / %) < Unit — AF Range

Sets the unit for relative deviation to dB or percent. This softkey is only available with the
FM Stereo option K7S.

SCPI command:

UNIT:RDEV on page 247

Unit
Opens a submenu to define the modulation unit.

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

SCPI command:
UNIT:THD on page 165

THD Unit (% / DB) — Unit
Sets the unit to percent or DB for THD measurements.

SCPI command:
UNIT:THD on page 165

Abs. Dev Unit (kHz/dBm) — Unit
Sets the unit for absolute deviation to kHz or dBm. This softkey is only available with the
FM Stereo option K7S.

SCPI command:
UNIT:ADEV on page 246

Rel. Dev Unit (dB / %) < Unit
Sets the unit for relative deviation to dB or percent. This softkey is only available with the
FM Stereo option K7S.

SCPI command:
UNIT:RDEV on page 247

Preamp On/Off (option RF Preamplifier, B22/B24)
Switches the preamplifier on or off.

If option R&S FSV-B22 is installed,the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preamplifier is active for all frequencies.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:GAIN:STATe on page 177
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RF Atten Manual/Mech Att Manual

Opens an edit dialog box to enter the attenuation, irrespective of the reference level. If
electronic attenuation is activated (option R&S FSV-B25 only; "El Atten Mode Auto” soft-
key), this setting defines the mechanical attenuation.

The mechanical attenuation can be setin 10 dB steps.

The RF attenuation can be set in 5 dB steps (with option R&S FSV-B25: 1 dB steps). The
range is specified in the data sheet. If the defined reference level cannot be set for the
set RF attenuation, the reference level is adjusted accordingly.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

The RF attenuation defines the level at the input mixer according to the formula:

"levelmixer = levelin,, — RF attenuation”

Note: As of firmware version 1.61, the maximum mixer level allowed is 0 dBm. Mixer
levels above this value may lead to incorrect measurement results, which are indicated
by the "OVLD" status display. The increased mixer level allows for an improved signal,
but also increases the risk of overloading the instrument!

SCPI command:
INPut:ATTenuation on page 173

RF Atten Auto/Mech Att Auto
Sets the RF attenuation automatically as a function of the selected reference level. This
ensures that the optimum RF attenuation is always used. It is the default setting.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:ATTenuation:AUTO on page 173

El Atten On/Off
This softkey switches the electronic attenuator on or off. This softkey is only available
with option R&S FSV-B25.

When the electronic attenuator is activated, the mechanical and electronic attenuation
can be defined separately. Note however, that both parts must be defined in the same
mode, i.e. either both manually, or both automatically.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

® To define the mechanical attenuation, use the RF Atten Manual/Mech Att Manual or
RF Atten Auto/Mech Att Auto softkeys.
® To define the electronic attenuation, use the El Atten Mode (Auto/Man) softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, this function is available again.
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When the electronic attenuator is switched off, the corresponding RF attenuation mode
(auto/manual) is automatically activated.

SCPI command:
INPut :EATT:AUTO on page 177

El Atten Mode (Auto/Man)

This softkey defines whether the electronic attenuator value is to be set automatically or
manually. If manual mode is selected, an edit dialog box is opened to enter the value.
This softkey is only available with option R&S FSV-B25, and only if the electronic attenu-
ator has been activated via the El Atten On/Off softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, electronic attenuation is available again. If
the electronic attenuation was defined manually, it must be re-defined.

The attenuation can be varied in 1 dB steps from 0 to 30 dB. Other entries are rounded
to the next lower integer value.

To re-open the edit dialog box for manual value definition, select the "Man" mode again.

If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

SCPI command:
INPut :EATT:AUTO on page 177
INPut:EATT on page 177

Ref Level Offset

Opens an edit dialog box to enter the arithmetic level offset. This offset is added to the
measured level irrespective of the selected unit. The scaling of the y-axis is changed
accordingly. The setting range is £200 dB in 0.1 dB steps.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:OFFSet on page 112

Input (AC/DC)
Toggles the RF input of the R&S FSV between AC and DC coupling.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:COUPling on page 174

Input 50 Q/75 Q
Uses 50 Q or 75 Q as reference impedance for the measured levels. Default setting is
50 Q.

The setting 75 Q should be selected if the 50 Q inputimpedance is transformed to a higher
impedance using a 75 Q adapter of the RAZ type (= 25 Q in series to the input impedance
of the instrument). The correction value in this case is 1.76 dB = 10 log (75 Q/50 Q).

All levels specified in this Operating Manual refer to the default setting of the instrument
(50 Q).
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This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:IMPedance on page 178

Softkeys of the Bandwidth Menu — BW Key (R&S FSV-K7S)

The following table shows all softkeys available in the "Bandwidth" menu in FM Stereo
mode (BW key).
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Res BW (span > 0)
Opens an edit dialog box to enter a value for the resolution bandwidth. The range is
specified in the data sheet.

This softkey is only available for spectrum measurements (see chapter 2.1.9, "Measure-
ment Result Display"”, on page 20).

SCPI command:
[SENSe: ]ADEMod: SPECtrum:BANDwidth|BWIDth[:RESolution] on page 136

Meas Time

Opens an editor for entering the measurement time of the analog demodulation. For
details on the measurement time values refer to chapter 2.1.8, "Sample Rate, Measure-
ment Time and Trigger Offset", on page 18.

Note: For FM Stereo measurements (option K7S), the minimum measurement time is 2
ms.

SCPI command:
[SENSe: ] ADEMod:MTIMe on page 130

AF Filter

The bandwidth of the demodulated signal can be reduced by high pass or low pass filters
and also a de-emphasis can be switched on. The selected filters are used for AM, FM
and PM demodulation in common. Individual settings are not possible.
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High Pass < AF Filter

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

"None" deactivates the AF high pass filter. Default is "None".

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

20 Hz 100 Hz < demodulation bandwidth < 1.6 MHz
50 Hz: 200 Hz < demodulation bandwidth < 3 MHz
300 Hz: 800 Hz < demodulation bandwidth < 8 MHz

Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz

SCPI command:
[SENSe: ] FILTer<n>:HPASs[:STATe] on page 148
[SENSe: ] FILTer<n>:HPASs:FREQuency on page 148

Low Pass — AF Filter
Opens the "Low Pass" selection list to select the filter type. Relative and absolute low
pass filter are available.

e Absolute low pass filters:
The 3 kHz, 15 kHz; 23 kHz and 150 kHz softkeys switch on a absolute low pass filter.
The filters are indicated by the 3 dB cutoff frequency. The 3 kHz, 15 kHz and 23 kHz
filters are designed as 5th-order Butterworth filters (30 dB/octave). The 150 kHz filter
is designed as 8th-order Butterworth filter (48 dB/octave).
The absolute low pass filters are active in the following demodulation bandwidth

range:
3 kHz: 6.4 kHz < demodulation bandwidth < 3 MHz
15 kHz: 50 kHz < demodulation bandwidth < 8 MHz
23 kHz 50 kHz < demodulation bandwidth < 18 MHz
150 kHz: 400 kHz < demodulation bandwidth < 8 MHz
Note: for FM stereo (K7S), all filters are active at all times, as the demodulation range is always 400 kHz

e Relative low pass filters:
The filters (3 dB) can be selected in % of the demodulation bandwidth. The filters are
designed as 5th-order Butterworth filter (30 dB/octave) and active for all demodulation
bandwidths.
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e "None" deactivates the AF low pass filter. Default is "None".

SCPI command:

[SENSe: ] FILTer<n>:LPASs[:STATe] on page 148
[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute] on page 149
[SENSe: ] FILTer<n>:LPASs:FREQuency:RELative on page 149

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:LPASs:STATe on page 237
[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency on page 237

Weighting < AF Filter
Opens the "Weighting" selection list to select the weighting AF filter.

None — Weighting — AF Filter
Deactivates the weighting filter. This is the default setting.

SCPI command:
[SENSe:]FILTer<n>:HPASs[:STATe] on page 148

CCITT — Weighting — AF Filter

Switches on a CCITT P.53 weighting filter. The weighting filter is active in the following
demodulation bandwidth range:

20 kHz < demodulation bandwidth < 3 MHz

For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:

[SENSe: ] FILTer<n>:CCIT on page 146

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:CCITt:STATe on page 234

CCIR Unweighted — Weighting < AF Filter

Switches on the CCIR unweighted filter, which is the combination of the 20 Hz highpass
and 23 kHz low pass filter. The weighting filter is active in the following demodulation
bandwidth range:

50 kHz = demodulation bandwidth < 1.6 MHz

For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:
[SENSe:]FILTer<n>:CCIR[:UNWeighted] [:STATe] on page 146

SFM:
[SENSe: ] SFM:<ChannelType>:FILTer:CCIR[:UNWeighted] [ :STATe]
on page 234

CCIR Weighted — Weighting <— AF Filter
Switches on the CCIR weighted filter. The weighting filter is active in the following demod-
ulation bandwidth range:

100 kHz < demodulation bandwidth < 3.0 MHz
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For FM stereo (K7S), the filter is active at all times, as the demodulation range is always
400 kHz.

SCPI command:

[SENSe: ] FILTer<n>:CCIR:WEIGhted[:STATe] on page 147

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:CCIR:WEIGhted[:STATe] on page 235

A Weighted — Weighting — AF Filter
Switches on the A weighted filter. The weighting filter is active in the following demodu-
lation bandwidth range:

100 kHz < demodulation bandwidth < 800 kHz
SCPI command:
[SENSe:]FILTer<n>:AWEighted[:STATe] on page 145

SFM:
[SENSe:]SFM:<ChannelType>:FILTer:AWEighted[:STATe] on page 234

Deemphasis — AF Filter
Opens the "Deemphasis" selection list to switch on a deemphasis with the given time
constant.

The deemphasis is active in the following demodulation bandwidth range:

Note: For FM stereo measurements (K7S), the demodulation bandwidth is always 400
kHz, thus the deemphasis is always active.

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

The following table shows the required demodulation bandwidth for an error less than 0.5
dB up to a maximum AF frequency.

deemphasis 25 us 50 ps 75 us 750 us
max. AF frequency 25 kHz 12 kHz 8 kHz 800 Hz
required demodulation bandwidth 2200 kHz | =100 kHz =50 kHz >6.4 kHz

For higher AF frequencies the demodulation bandwidth must be increased.

SCPI command:

[SENSe: ] FILTer<n>:DEMPhasis|[:STATe] on page 147

[SENSe: ] FILTer<n>:DEMPhasis:TCONstant on page 147

SFM:

[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:STATe on page 235
[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:TCONstant on page 236
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All AF Filter Off — AF Filter
Disables all specified AF Filters.

SCPI command:
[SENSe: ] FILTer<n>:AO0FF on page 145

Softkeys of the Trigger Menu — TRIG Key (R&S FSV-K7S)

The following table shows all softkeys available in the "Trigger" menu in "FM Stereo"
mode (TRIG key). It is possible that your instrument configuration does not provide all
softkeys. If a softkey is only available with a special option, model or (measurement)
mode, this information is delivered in the corresponding softkey description.
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Trigger Source
Opens the "Trg Source" submenu to select the trigger source.

In "FM Stereo" mode, the next measurement is triggered if the selected input signal
exceeds the threshold specified using the "Trigger Level" on page 63 softkey. A periodic
signal modulated onto the carrier frequency can be displayed in this way. It is recom-
mended that the measurement time covers at least five periods of the audio signal.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.

SCPI command:
TRIGger<n>[:SEQuence] : SOURce on page 163
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Free Run < Trigger Source
The start of a sweep is not triggered. Once a measurement is completed, another is
started immediately.

SCPI command:
TRIG:SOUR IMM, see TRIGger<n>[:SEQuence] : SOURce on page 163

External — Trigger Source
Defines triggering via a TTL signal at the "EXT TRIG/GATE IN" input connector on the
rear panel.

SCPI command:
TRIG:SOUR EXT, see TRIGger<n>[:SEQuence] : SOURce on page 163

RF Power — Trigger Source
Defines triggering of the measurement via signals which are outside the measurement
channel.

This trigger mode is available with detector board 1307.9554.02 Rev 05.00 or higher. It
is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-B17). If RF
Power trigger mode is selected and digital baseband input is activated, the trigger mode
is automatically switched to "Free Run".

In RF Power trigger mode the instrument uses a level detector at the first intermediate
frequency. The detector threshold can be selected in a range between - 50 dBm and -10
dBm at the input mixer. The resulting trigger level at the RF input lies within the following
range:

(-24dBm + RF Att ) < Triggerlevel < (+5dBm + RF Att), max. 30 dBm, for Preamp = OFF
(-40dBm + RF Att ) < Triggerlevel < (-11dBm + RF Att), max. 30 dBm, for Preamp = ON
with

500 MHz < InputSignal <7 GHz

Note: If input values outside of this range occur (e.g. for fullspan measurements), the
sweep may be aborted and a message indicating the allowed input values is displayed
in the status bar.

SCPI command:

TRIG:SOUR RFP, see TRIGger<n>[:SEQuence] : SOURce on page 163
SWE : EGAT : SOUR RFP for gated triggering, see [SENSe: ]| SWEep:EGATe: SOURce
on page 152

IF Power < Trigger Source
Defines triggering of the measurement via signals which are outside the measurement
channel.

For this purpose, the R&S FSV uses a level detector at the second intermediate fre-
quency. Its threshold can be set in a range between -50 dBm and -10 dBm at the input
mixer. The resulting trigger level at the RF input is calculated via the following formula:

"mixerlevel,;, + RFAtt — PreampGain < Input Signal < mixerlevel,,,, + RFAtt — Preamp-
Gain"
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The bandwidth at the intermediate frequency is 20 MHz. The R&S FSV is triggered as
soon as the trigger threshold is exceeded within a 10 MHz range around the selected
frequency (= start frequency in the frequency sweep).

Thus, the measurement of spurious emissions, e.g. for pulsed carriers, is possible even
if the carrier lies outside the selected frequency span.

SCPI command:

TRIG:SOUR IFP, see TRIGger<n>|[:SEQuence] : SOURce on page 163

SWE :EGAT: SOUR IFP for gated triggering, see [SENSe: ] SWEep:EGATe: SOURce
on page 152

Left — Trigger Source
Triggers on the specified frequency level of the left FM signal.

SCPI command:
TRIGger<n>[:SEQuence] :LEVel : SFM: LEFT on page 242

Right — Trigger Source
Triggers on the specified frequency level of the right FM signal.

SCPI command:
TRIGger<n>[:SEQuence] :LEVel:SFM:RIGHt on page 242

MPX — Trigger Source
Triggers on the specified frequency level of the MPX FM signal.

SCPI command:
TRIGger<n>[:SEQuence] :LEVel: SFM:MPX on page 242

Mono «— Trigger Source
Triggers on the specified frequency level of the mono FM signal.

SCPI command:
TRIGger<n>[:SEQuence] : LEVel : SFM:MONO on page 243

Stereo — Trigger Source
Triggers on the specified frequency level of the stereo FM signal.

SCPI command:
TRIGger<n>[:SEQuence] :LEVel : SFM: STEReo on page 243

RDS — Trigger Source
Triggers on the specified frequency level of the RDS FM signal.

SCPI command:
TRIGger<n>[:SEQuence] :LEVel:SFM:RDS on page 243

Pilot — Trigger Source
Triggers on the specified frequency level of the pilot FM signal.

SCPI command:
TRIGger<n>[:SEQuence] :LEVel:SFM:PILot on page 244
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RF — Trigger Source
Triggers on the specified level of the RF signal.

Note: The RF offline trigger is based on the 1/Q data of the demodulated signal, in a very
limited bandwidth. For a wider trigger bandwidth and triggering based on the currently
measured RF input signal, use the more powerful RF Power trigger.

SCPI command:
TRIGger<n>[:SEQuence] :LEVel:AM[:ABSolute] on page 160

Time — Trigger Source
Opens an edit dialog box to define a repetition interval in which the measurement is
triggered. The shortest interval is 2 ms.

SCPI command:
TRIG:SOUR TIMETRIGger<n>[:SEQuence] :SOURce on page 163

Trigger Level
Defines the trigger level as a numeric value.

In the trigger mode "Time", this softkey is not available.

SCPI command:

TRIGger<n>[:SEQuence] : LEVel: IFPower on page 161
For digital input via the R&S Digital I/Q Interface, R&S FSV-B17:
TRIGger<n>[:SEQuence] : LEVel:BBPower on page 160

Trigger Polarity
Sets the polarity of the trigger source.

The sweep starts after a positive or negative edge of the trigger signal. The default setting
is "Pos". The setting applies to all modes with the exception of the "Free Run" and

"Time" mode.

"Pos" Level triggering: the sweep is stopped by the logic "0" signal and restar-
ted by the logical "1" signal after the gate delay time has elapsed.

"Neg" Edge triggering: the sweep is continued on a "0" to "1" transition for the

gate length duration after the gate delay time has elapsed.

SCPI command:
TRIGger<n>[:SEQuence] : SLOPe on page 162
[SENSe: ] SWEep:EGATe: POLarity on page 152

Trigger Offset
Opens an edit dialog box to enter the time offset between the trigger signal and the start
of the sweep.
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offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)

Only possible for span = 0 (e.g. I/Q Analyzer mode) and gated trigger
switched off

Maximum allowed range limited by the sweep time:
pretriggerax = sweep time

When using the R&S Digital I/Q Interface (R&S FSV-B17) with I/Q Analyzer
mode, the maximum range is limited by the number of pretrigger samples.

See the R&S Digital 1/Q Interface(R&S FSV-B17) description in the base
unit.

Inthe "External" or "IF Power" trigger mode, a common input signal is used for both trigger
and gate. Therefore, changes to the gate delay will affect the trigger delay (trigger offset)
as well.

In the "Time" trigger mode, this softkey is not available.

SCPI command:
TRIGger<n>[:SEQuence] :HOLDoff [:TIME] on page 159

Repetition Interval

Opens an edit dialog box to define a repetition interval in which the measurement is
triggered. The shortest interval is 2 ms. This softkey is only available if the trigger source
"Time" is selected (see "Time" on page 63).

SCPI command:
TRIGger<n>[:SEQuence] : TIME:RINTerval on page 162

Trigger Hysteresis

Defines the value for the trigger hysteresis for "IF power" or "RF Power" trigger sources.
The hysteresis in dB is the value the input signal must stay below the power trigger level
in order to allow a trigger to start the measurement. The range of the value is between 3
dB and 50 dB with a step width of 1 dB.

SCPI command:
TRIGger<n>[:SEQuence] : IFPower:HYSTeresis on page 159

Trigger Holdoff
Defines the value for the trigger holdoff. The holdoff value in s is the time which must
pass before triggering, in case another trigger event happens.

This softkey is only available if "IFPower", "RF Power" or "BBPower" is the selected trig-
ger source.

SCPI command:
TRIGger<n>[:SEQuence] : IFPower :HOLDoff on page 159

For digital input via the R&S Digital I/Q Interface, R&S FSV-B17:
TRIGger<n>[:SEQuence] :BBPower :HOLDof f on page 158

Operating Manual 1173.0666.02 — 06 216



R&S® FSV-K7/K7S FM Stereo Option R&S FSV-K7S

Instrument Functions FM Stereo (R&S FSV-K7S)

3.1.6 Softkeys of the Marker Function Menu — MKR FUNC Key (R&S FSV-

K7S)
The MKR FUNC menu provides the following functions.
7= L= Yor AV F= T =T (L) TS 217
Y Yo S 217
L Ref. FIXed ON/Off........oeceeeeeeeeeceeeeeeeeeeeeeees e ee st enasae e sensas s s enasanannans 217
L RO POINE LEVEL. ...ttt e et e et e e e e e neeeee s eeeeneneeeee 218
L Ref Point Frequency (span > 0)/Ref Point Time (zero span)...........c..cec....... 218
L PEAK SEAICH. ...ttt ettt sttt enenane 218
33 =T T D13 o (o o U 218
L Diff.Freq.DiStortion (ON/OFE)........o.ceeeeeeeeeeeeeeeeeee e e eee s en e 219
U1 7 A o] = T 219
L SEArCh SIGNaIS.....cucvveveveeeeeeeeeeeeeeee ettt ee s en s anananeeae 219
11 (=15 a e To I 1] (o] y 1o o TR 219
L Intermod. DiStortion (ON/OFf).........ceeeeeeeeeeeeeeeeeeeeees e eeeesee e en e e 220
L UNIE (90 7 DBttt ettt ettt e e enseenans 220
L SEAIrCH SIGNAIS. ...ttt ee e e e neeeeene 221
L Te 1= 2o [0 1Y o 1P 221
Marker PEaK LiSt........cocie it e ettt e e e e e e e e e e e e e 222
L Peak LiSt ON/Off.......oceeeeeeeceeeeeeeeeteseeeseeteeeseesesesesasseessae e sss s senensssesansansaes 222
L SOt MOOE FIEAILVL. ..ttt ee et ee s e e s 222
L MaX PEAK COUNL.......eieiveeceieecee ettt sttt en st se e ee e 222
L PEAK EXCUISION. ...ttt ettt e et ee s e e e te e s en s e e e sae s seeenseenans 222
L L@t LiMitiuueuieieceerercccecec ettt bbb s s 222
o o4 I ST 223
1 01 (=51 1111 ST 223
L ASCH File EXPOIt.... ettt et ees e ee et s et s e e ses e e s 223
O =Y JECT=Y o YOO 223
L MArKer NUMDET . ...ttt sttt s senans 223

Select Marker (No)

Opens a submenu to select one of 16 markers and define whether the marker is a normal
or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/
Delta" on page 65). "(No)" indicates the number of the currently active marker.

See "Marker 1/ Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 65.

Ref Fixed

Opens a submenu to set all values of a reference point. Instead of using the current values
of the reference marker (marker 1) as reference point for the delta markers, level and
frequency or time are set to fixed values and used as reference point.

Ref. Fixed On/Off — Ref Fixed

Switches the relative measurement to a fixed reference value on or off. The level and
frequency or time values of marker 1 immediately become the reference point, but can
be altered using the corresponding softkeys ("Ref Point Level" on page 70, "Ref Point
Frequency (span > 0)/Ref Point Time (zero span)" on page 70 and "Peak

Search" on page 70).

W —
Operating Manual 1173.0666.02 — 06 217



R&S® FSV-K7/K7S FM Stereo Option R&S FSV-K7S

Instrument Functions FM Stereo (R&S FSV-K7S)

When set to ON, all delta markers which previously referenced marker 1 are automatically
set to reference the fixed marker.

The reference marker assignment can be changed using the "Marker Wizard" (see
"Marker Wizard" on page 66).

SCPI command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 168

Ref Point Level — Ref Fixed

Opens an edit dialog box to enter a reference level value. All relative level values of the
delta markers refer to this reference level.

SCPI command:

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 167

Ref Point Frequency (span > 0)/Ref Point Time (zero span) — Ref Fixed

Opens an edit dialog box to enter a frequency reference or time value. All relative fre-
quency or time values of the delta markers refer to this frequency reference. For phase
noise measurement, input of reference time is not possible.

SCPI command:

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 167

Peak Search < Ref Fixed
Sets the maximum value of the selected trace as the reference point.

SCPI command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint :MAXimum][ :PEAK]
on page 166

Diff.Freq.Distortion
Opens a submenu to enable and configure difference frequency distortion measurement.
This function is only available for AF spectrum measurements.

Definition of the difference frequency distortion:

f1 and f2 represent the frequencies of two sine-wave signals with the same level. Their
frequencies should preferably differ by 80 Hz. The difference frequency distortion factors
of 2nd and 3rd order (dd2, dd3) are defined as follows:

A

Uz

of
f2-h1 gz ' e
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‘- Uxfa-f1),
2+ Uz f2) 100%

for percentage indication or

e S

for indication in dB

day e J2(2% f2- f1) + Ua(24 f1- f2)
‘ 2*Ua( f2)

for percentage indication or

das = 20+ 1g( Ua2* f2- f1)+U2(2+ f1- f2) )
2«=U3( f2)

for indication in dB

Diff.Freq.Distortion (On/Off) < Diff.Freq.Distortion
Enables difference frequency distortion. The results are displayed in the summary table
with the function "DiffDist 2/3". The markers are indicated as "DFD2, DFD3".

SCPI command:
CALCulate<n>:MARKer:FUNCtion:DFD[:STATe] on page 227

Unit (% / DB) — Diff.Freq.Distortion
Sets the unit to percent or DB for differential frequency distortion.

SCPI command:
CALCulate<n>:MARKer:FUNCtion:DEFD:UNIT on page 227

Search Signals < Diff.Freq.Distortion
Starts the search of the signals required for the difference frequency distortion measure-
ment.

SCPI command:
CALCulate<n>:MARKer:FUNCtion:DFD:SEARchsignal ONCE on page 228

Intermod. Distortion
Opens a submenu to enable and configure intermodulation distortion measurement. This
function is only available for AF spectrum measurements.

Definition of the intermodulation distortion:

f1 and f2 represent the frequencies of two sine-wave signals. f2 should be at least 8*f1.
The level of f2 should be 1/4th of the level of f1. The modulation factors of 2nd and 3rd
order (dm2, dm3) are defined as follows:
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ui 5

-

I

f1 f2-2i1 f2 2 + 21
f2-f1 f2+81

f

darm U f2+ f)+ U f2- f1)
Uz f2)

*100%

for percentage indication or

for indication in dB

dm3 = U fa+2f)+U2f2-2f1)
Uz(f2)

for percentage indication

*100%

dm3 = 20+ 1g( U:(f:+2£}};:+fu]:{f:—2f;} )

for indication in dB

Intermod.Distortion (On/Off) — Intermod. Distortion

Enables intermodulation distortion. The results are displayed in the summary table with
the function "IModDist 2/3". The markers are indicated as "IMD2, IMD3".

SCPI command:

CALCulate<n>:MARKer:FUNCtion:IMD[:STATe] on page 228

Unit (% / DB) <— Intermod. Distortion
Sets the unit to percent or DB for intermodulation distortion.

SCPI command:
CALCulate<n>:MARKer:FUNCtion:IMD:UNIT on page 229
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Search Signals < Intermod. Distortion
Starts the search of the signals required for the intermodulation distortion measurement.

SCPI command:
CALCulate<n>:MARKer:FUNCtion:IMD:SEARchsignal ONCE on page 229

n dB down

Opens an edit dialog box to enter a value to define the level spacing of the two temporary
markers to the right and left of marker 1 (default setting: 3 dB). Activates the temporary
markers T1 and T2. The values of the temporary markers (T1, T2) and the entered value
(ndB) are displayed in the marker field.

If a positive value is entered, the markers T1 and T2 are placed below the active reference
marker. If a negative value (e.g. for notch filter measurements) is entered, the markers
T1 and T2 are placed above the active reference marker. Marker T1 is placed to the left
and marker T2 to the right of the reference marker.

In the marker table, the following results are displayed:

Span setting Parameter name Description

span >0 Bw frequency spacing of the two temporary markers
Q factor quality of the displayed bandwidth value (Bw)

span =0 PWid pulse width between the two temporary markers

If it is not possible to form the frequency spacing for the n dB value (e.g. because of noise
display), dashes instead of a measured value are displayed.

SCPI command:

CALC:MARK1 :FUNC:NDBD:STAT ON, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : STATe on page 101

CALC:MARK1 :FUNC:NDBD 3dB, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown on page 99

CALC:MARK1:FUNC:NDBD:RES? ,see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown :RESult on page 100

CALC:MARK:FUNC:NDBD:QFAC?, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : QFACtor on page 100

CALC:MARK1 : FUNC:NDBD: FREQ? (span > 0), see CALCulate<n>:MARKer<m>:
FUNCtion:NDBDown:FREQuency on page 99

CALC:MARK1:FUNC:NDBD:TIME? (span = 0), see CALCulate<n>:MARKer<m>:
FUNCtion:NDBDown:TIME on page 101
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Marker Peak List

Opens the "Peak List" submenu to define criteria for the sort order and the contents of
the peak list. For each listed peak the frequency ("Stimulus") and level ("Response")
values are given. In addition, the peaks are indicated in the trace display. A maximum of
50 entries are listed.

SCPI command:

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNt on page 97
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X on page 98
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y on page 98

Peak List On/Off — Marker Peak List
Activates/deactivates the marker peak list. If activated, the peak list is displayed and the
peaks are indicated in the trace display.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STAT on page 93

Sort Mode Freq/Lvl — Marker Peak List
Defines the criteria for sorting:

FREQ sorting in ascending order of frequency values (span > 0) or time values (span = 0)

"LvI" sorting in ascending order of the level

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT on page 97

Max Peak Count < Marker Peak List
Defines the maximum number of peaks to be determined and displayed.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE on page 93

Peak Excursion «— Marker Peak List

Opens an edit dialog box for level measurements to enter the minimum level value by
which a signal must rise or fall so that it will be identified 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 details see also "Specifying the suitable peak excursion" and "Effect of different peak
excursion settings" in the description of the base unit.

SCPI command:
CALCulate<n>:MARKer<m>:PEXCursion on page 102

Left Limit — Marker Peak List

Opens an edit dialog box to enter a value for the lower limit (left vertical line: S1 for span
> 0; T1 for zero span). The search is performed between the lines of the left and right
limit (see also Right Limit softkey).

SCPI command:
CALCulate<n>:MARKer<m>:X:SLIMits:LEFT on page 104
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Right Limit — Marker Peak List

Opens an edit dialog box to enter a value for the upper limit (left vertical line: S2 for span
> 0; T2 for zero span). The search is performed between the lines of the left and right
limit (see also Left Limit softkey). If no value is set, the upper limit corresponds to the stop
frequency.

SCPI command:
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHT on page 104

Threshold — Marker Peak List
Opens an edit dialog box to define the threshold line. The threshold line represents the
lower level limit for a "Peak" search and the upper level limit for a "Min" search.

SCPI command:
CALCulate<n>:THReshold:STATe on page 95
CALCulate<n>:THReshold on page 95

ASCII File Export < Marker Peak List
Opens the "ASCII File Export Name" dialog box and saves the active peak list in ASCII
format to the specified file and directory.

The file consists of the header containing important scaling parameters and a data section
containing the marker data. For details on an ASCII file see chapter 2.1.10, "ASCII File
Export Format", on page 23.

This format can be processed by spreadsheet calculation programs, e.g. MS-Excel. It is
necessary to define ';' as a separator for the data import. Different language versions of
evaluation programs may require a different handling of the decimal point. It is therefore
possible to select between separators '.' (decimal point) and',' (comma) using the "Decim
Sep" softkey (see "Decim Sep" on page 60).

SCPI command:
FORMat:DEXPort:DSEParator on page 181
MMEMory : STORe<n>:LIST on page 179

Decim Sep — Marker Peak List

Selects the decimal separator with floating-point numerals for the ASCII Trace export to
support evaluation programs (e.g. MS-Excel) in different languages. The values "' (dec-
imal point) and ',' (comma) can be set.

SCPI command:
FORMat : DEXPort:DSEParator on page 181

Marker Number — Marker Peak List
If enabled, the determined peaks are indicated by their corresponding marker number in
the trace display.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANN:LAB:STAT on page 92
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3.2 Remote Commands of the FM Stereo Option
(R&S FSV-K7S)

In this section, all remote control commands specific to the FM Stereo option are descri-
bed in detail.

In addition to these, all remote control commands described for the analog Demodulation
option (K7) are available, as well (see chapter 2.3, "Remote Commands of the Analog
Demodulation (R&S FSV-K7)", on page 79).

For details on conventions used in this chapter refer to chapter 2.3.1, "Nota-
tion", on page 81.

For further information on analyzer or basic settings commands, refer to the correspond-
ing subsystem in the base unit description.

Subsystems for FM Stereo (R&S FSV-K7S)

3.2.1  NOTALION. ... e e e e 224
3.2.2 CALCulate:MARKer:FUNCtion Subsystem (FM Stereo Option, R&S FSV-K7S)....... 227
3.2.3  SENSE SUDSYSIEM.....ciiiiiiiiiiii et e e st e e e s et rae e e e e snaaeaaeas 231
3.2.4 [SENSe:]SFM:<ChannelType> SUubSYSteM..........ccoiiiiiiiiiiieeii e 232
3.2.5 TRIGger Subsystem (FM Stereo, R&S FSV—KT7S).......ccccoviiiiiiiiiieniiic e 241
3.2.6  UNIT Subsystem (FM Stereo, R&S FSV—KT7S).......cooiiiiiiiieiee et 246

3.2.1 Notation

In the following sections, all commands implemented in the instrument are first listed and
then described in detail, arranged according to the command subsystems. The notation
is adapted to the SCPI standard. The SCPI conformity information is included in the indi-
vidual description of the commands.

Individual Description

The individual description contains the complete notation of the command. An example
for each command, the *RST value and the SCPI information are included as well.

The options and operating modes for which a command can be used are indicated by
the following abbreviations:

Abbreviation Description

A spectrum analysis

A-F spectrum analysis — span > 0 only (frequency mode)
A-T spectrum analysis — zero span only (time mode)
ADEMOD analog demodulation (option R&S FSV-K7)
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BT Bluetooth (option R&S FSV-K8)

CDMA CDMA 2000 base station measurements (option R&S FSV-K82)

EVDO 1xEV-DO base station analysis (option R&S FSV-K84)

GSM GSM/Edge measurements (option R&S FSV-K10)

1Q 1Q Analyzer mode

OFDM WiMAX IEEE 802.16 OFDM measurements (option R&S FSV-K93)

OFDMA/WiBro WiMAX IEEE 802.16e OFDMA/WiBro measurements (option R&S FSV-K93)

NF Noise Figure measurements (R&S FSV-K30)

PHN Phase Noise measurements (R&S FSV-K40)

PSM Power Sensor measurements (option R&S FSV-K9)

SFM Stereo FM measurements (optionR&S FSV-K7S)

SPECM Spectogram mode (option R&S FSV-K14)

TDS TD-SCDMA base station / UE measurements (option R&S FSV-K76/K77)

VSA Vector Signal Analysis (option R&S FSV-K70)

WCDMA 3GPP Base Station measurements (option R&S FSV-K72), 3GPP UE measure-
ments (option R&S FSV-K73)

WLAN WLAN TX measurements (option R&S FSV-K91)

The spectrum analysis mode is implemented in the basic unit. For the other modes, the
corresponding options are required.

Upper/Lower Case Notation

Upper/lower case letters are used to mark the long or short form of the key words of a
command in the description. The instrument itself does not distinguish between upper
and lower case letters.

Special Characters

| A selection of key words with an identical effect exists for several commands. These keywords
are indicated in the same line; they are separated by a vertical stroke. Only one of these keywords
needs to be included in the header of the command. The effect of the command is independent
of which of the keywords is used.

Example:

SENSe:FREQuency:CW| :FIXed

The two following commands with identical meaning can be created. They set the fre-
quency of the fixed frequency signal to 1 kHz:

SENSe:FREQuency:CW 1E3

SENSe:FREQuency:FIXed 1E3
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A vertical stroke in parameter indications marks alternative possibilities in the sense of
"or". The effect of the command differs, depending on which parameter is used.

Example: Selection of the parameters for the command

[SENSe<l1..4>:]AVERage<l..4>:TYPE VIDeo | LINear

Il Key words in square brackets can be omitted when composing the header. The full command
length must be accepted by the instrument for reasons of compatibility with the SCPI standards.

Parameters in square brackets can be incorporated optionally in the command or omitted as well.

{3 Parameters in braces can be incorporated optionally in the command, either not at all, once or
several times.

Description of Parameters

Due to the standardization, the parameter section of SCPI commands consists always
of the same syntactical elements. SCPI has therefore specified a series of definitions,
which are used in the tables of commands. In the tables, these established definitions
are indicated in angled brackets (<...>) and is briefly explained in the following.

For details see the chapter "SCPI Command Structure" in the base unit description.

<Boolean>

This keyword refers to parameters which can adopt two states, "on" and "off". The "off"
state may either be indicated by the keyword OFF or by the numeric value 0, the "on"
state is indicated by ON or any numeric value other than zero. Parameter queries are
always returned the numeric value 0 or 1.

<numeric_value> <num>

These keywords mark parameters which may be entered as numeric values or be set
using specific keywords (character data). The following keywords given below are per-
mitted:

e MaXimum: This keyword sets the parameter to the largest possible value.
e MINimum: This keyword sets the parameter to the smallest possible value.
e DEFault: This keyword is used to reset the parameter to its default value.
e UP: This keyword increments the parameter value.

e DOWN: This keyword decrements the parameter value.

The numeric values associated to MAXimum/MINimum/DEFault can be queried by add-
ing the corresponding keywords to the command. They must be entered following the
quotation mark.

Example:

SENSe:FREQuency:CENTer? MAXimum

Returns the maximum possible numeric value of the center frequency as result.
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<arbitrary block program data>

This keyword is provided for commands the parameters of which consist of a binary data
block.

CALCulate:MARKer:FUNCtion Subsystem (FM Stereo Option,
R&S FSV-K7S)

The CALCulate:MARKer:FUNCtion subsystem contains the marker functions for the
option FM Stereo,R&S FSV-K7S.

CALCulate<n>:MARKer:FUNCtON:DFD[:STATE].ccuiuieieaie ettt 227
CALCulate<n>:MARKer:FUNCHON:DFD:UNIT.......cciiiiiiiiiiicieieieeeeeeeeeeeeeeeeeernreee e e 227
CALCulate<n>:MARKer:FUNCtion:DFD[:RESUESM>]....iiiiieieieiieieiiceeie e e e e ee e 228
CALCulate<n>:MARKer:FUNCtion:DFD:SEARchsignal ONCE.........ccccccoeeerieeiriieeeeeeeeernnnnne. 228
CALCulate<n>:MARKer:FUNCHON:IMD[:STATE] . .cceurueieeritiieeeeeriieeeeetiieeeeeeteseeeesneeeseenanss 228
CALCulate<n>:MARKer:FUNCHON:IMD:UNIT.....iuiiiiee ettt e e e e e 229
CALCulate<n>:MARKer:FUNCtion:IMD[:RESUSM>].. ... 229
CALCulate<n>:MARKer:FUNCtion:IMD:SEARchsignal ONCE...........cccovuuuuarieeraeeeeeeinnnn 229
CALCulate<n>:MARKer:FUNCHtion:SFM[:RESURSM>]....cccevirmuiiiiaieeeeeeeee e 230
CALCulate<n>:MARKer:FUNCtion:SFM:<ChannelType>[:RESult<m>]............cccevvrrrerunennnn. 230

CALCulate<n>:MARKer:FUNCtion:DFD[:STATe] <State>

This command activates difference frequency distortion measurement in the specified
window.

Suffix:
<n> 1.4
window
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK:FUNC:DFD:ON
Mode: SFM

CALCulate<n>:MARKer:FUNCtion:DFD:UNIT <ResultUnit>

This command defines the unit for the difference frequency distortion measurement
results.

Suffix:
<n> 1..4
irrelevant
Parameters:
<ResultUnit> PCT | DB
*RST: PCT
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Example: CALC:MARK:FUNC:DFD:UNIT DB

Mode: SFM

CALCulate<n>:MARKer:FUNCtion:DFD[:RESult<m>]?

This command queries the result of the difference frequency distortion measurement in
the specified window.

Suffix:

<n> 1..4
window

<m> 1...6
irrelevant

Return values:
<Result> <dd2>,<dd3>

The difference frequency distortion factors of 2nd and 3rd order
(see "Diff.Freq.Distortion" on page 218)

Example: CALC:MARK:FUNC:DFD:RES?
Usage: Query only
Mode: SFM

CALCulate<n>:MARKer:FUNCtion:DFD:SEARchsignal ONCE

This command starts the search of the signals required for the difference frequency dis-
tortion measurement in the specified window.

Suffix:
<n> 1.4
window
Example: CALC:MARK:FUNC:DFD:SEAR ONCE
Usage: Event
Mode: SFM

CALCulate<n>:MARKer:FUNCtion:IMD[:STATe] <State>

This command activates intermodulation distortion measurement in the specified win-

dow.
Suffix:
<n> 1.4
window
Parameters:
<State> ON | OFF
*RST: OFF
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Example: CALC:MARK:FUNC: IMD:ON

Mode: SFM

CALCulate<n>:MARKer:FUNCtion:IMD:UNIT <ResultUnit>

This command defines the unit for the intermodulation distortion measurement results.

Suffix:
<n> 1.4
irrelevant
Parameters:
<ResultUnit> PCT | DB
*RST: PCT
Example: CALC:MARK:FUNC:IMD:UNIT DB
Mode: SFM

CALCulate<n>:MARKer:FUNCtion:IMD[:RESult<m>]?

This command queries the result of the intermodulation distortion measurement in the
specified window.

Suffix:

<n> 1.4
window

<m> 1...6
irrelevant

Return values:
<Result> <dm2>,<dm3>

The modulation factors of 2nd and 3rd order

Example: CALC:MARK:FUNC: IMD:RES?
Usage: Query only
Mode: SFM

CALCulate<n>:MARKer:FUNCtion:IMD:SEARchsignal ONCE

This command starts the search of the signals required for the intermodulation distortion
measurement in the specified window.

Suffix:
<n> 1..4
window
Example: CALC:MARK:FUNC:IMD:SEAR ONCE
Usage: Event
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Mode: SFM

CALCulate<n>:MARKer:FUNCtion:SFM[:RESult<m>]? <ResultType>

This command queries the results of the stereo measurement.

Suffix:

<n> 1..4
window

Query parameters:

<ResultType> SUMMary | FCARrier | XTALkK
SUMMary
Returns all results of the measurement.
FCARrier
Returns only the carrier frequency.
XTALk

Returns crosstalk between left and right channels in dB:
-20|log(Left [kHZ] / Right[kHz])| dB

Return values:
<SUMMary> <Absolute deviation>, <Relative deviation>, <SINAD>, <THD>,
<Modulation frequency>

The results consist of the described 5 values for each channel,
separated by commas.

Note: if one of the result values is not available, 9.971E+37 is
inserted for the missing value.

To obtain the results for an individual channel, or only individual
results, use the specific commands:
CALCulate<n>:MARKer:FUNCtion:SFM:
<ChannelType>[:RESult<m>] on page 230

<FCARrier> The carrier frequency is returned.
Example: CALC1:MARK:FUNC:SFM:RES?
Usage: Query only

Mode: SFM

CALCulate<n>:MARKer:FUNCtion:SFM:<ChannelType>[:RESult<m>]?
<MeasType>

This command queries the results of the measurement type for the selected channel in
the specified window.

Suffix:
<n> 1.4
window

<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.
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Query parameters:
<MeasType> ALL | ADEV | RDEV | SINad | THD | AFRequency
ALL
All available measurement values
ADEV
The absolute deviation
RDEV
The relative deviation

SINad
The signal-to-noise-and-distortion value

THD
Total harmonic distortion

AFRequency
Audio frequency

*RST: ALL

Return values:

<Result> Measurement value according to the specified measurement type.
Note: if the specified result value is not available, a "Query
Error" is returned. If all result values are queried (query parameter
"ALL"), and one of them is not available, 9.971E+37 is inserted for
the missing value.

Example: CALC1:MARK:FUNC:SFM:LEFT? THD

Queries the total harmonic distortion for the left stereo channel.
Usage: Query only
Mode: SFM

3.2.3 SENSe Subsystem

The SENSe subsystem controls the essential parameters of the stereo FM demodulator.
In accordance with the SCPI standard, the keyword SENSe is optional for this reason,
which means that it is not necessary to include the SENSe node in command sequences.

[SENSE:ISFM:FILTEr<n>:AOFF . ....ccci i eeeeeeeeeeeee e eae s e e e e e e e e e eeaaeeeeeeeeeeeeneneneennnnnnnnnn 231
ST = N ST ] 1Y S N I P 232
[SENSE:ISFMIREFEIENCE. .. .ceiiitieieeieitiie e e e eetiee e e e ettt eee e e e eette e e e e esaataeaeesastasaesensnnneaesenrnnn 232

[SENSe:]SFM:FILTer<n>:AOFF

This command switches all AF filters off.

Suffix:
<n> 1..4
window
Example: SENS:SFM:FILT:AOFF
Usage: Event
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Mode: SFM

[SENSe:]SFM:STATe <State>

This command switches between Stereo FM and Spectrum mode.

Parameters:
<State> ON | OFF

*RST: OFF
Example: SFM:STAT ON
Mode: SFM

[SENSe:]SFM:REFerence <Level>

This command defines the reference deviation required for relative deviation measure-
ments. Alternatively, it can be defined automatically, see e.g. [SENSe: ] SFM:
<ChannelType>:RSUMmary:REFerence [ :AUTO] ONCE on page 240

Parameters:

<Level> <numeric value> in Hz or dBm
*RST: -10.0 dBm

Example: SFM:REF 2Hz

Mode: SFM

[SENSe:]SFM:<ChannelType> Subsystem

The [SENSe:]SFM:<ChannelType> subsystem contains commands for the definition
of frequency and level settings when measuring the specific channels of FM stereo sig-
nals.

[SENSe:]SFM:<ChannelType>:AFSPeCtrUM:TYPE.......c.ccvtuiieieeeieeteeeee et e e e et e eeeeeees 233
[SENSe:]SFM:<ChannelType>:AFSPectrum:RESUIL.......cccuuiiiiiiiiiei e 233
[SENSe:]SFM:<ChannelType>:FILTer:AWEIghted[:STATE]....cccvuuuieieereiieeeeeenee e eeeene e eeeeens 234
[SENSe:]SFM:<ChannelType>:FILTer CCITt:STAT . cuuui e et e eeee e e e e e e e e e e eee 234
[SENSe:]SFM:<ChannelType>:FILTer:CCIR[:UNWeighted][:STATE]...uceeeeeeeeeerririeeeeeeeeeenn. 234
[SENSe:]SFM:<ChannelType>:FILTer:CCIR:WEIGhted[:STATE]......ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 235
[SENSe:]SFM:<ChannelType>:FILTer:COUPING......c.cieeeeteeeeetieeeetiieeeeerieeeeetneeeeeraeeeeeens 235
[SENSe:]SFM:<ChannelType>:FILTer:DEMPHhasiS:STATE. .u.uciiiiiurieieeeiiiieeeeeiiieneeeeeneeaeeeen 235
[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:TCONStant..........ccuvueereereeuinieerenneeeenens 236
[SENSe:]SFM:<ChannelType>:FILTerHPASS:STATE ...t iiiie e eeeee e e e e e eete e e eeee e e e e eeee 236
[SENSe:]SFM:<ChannelType>:FILTer:HPASS:FREQUENCY.........cceeeerrimrunaaieeeeeeeeeeeeeeeennnnns 236
[SENSe:]SFM:<ChannelType>:FILTerLPASS: STATE ... tieceieeeeeeeeeeeeeertitieaeeeeeeeeeeeeeesesnanns 237
[SENSe:]SFM:<ChannelType>:FILTer:LPASS:IFREQUENCY.......ciiieieireririieeeeeeeerrieieeeeseeennns 237
[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency[:ABSOIUtE]........ccvvvrirrnnierinnnne. 237
[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency:RELative.......c.cccceveveeriieennnnen. 238
[SENSe:]SFM:<ChannelType>:RSUMMary:COUPING. .....ccuueiiierinnaaeeeeaeeeeeniaeae e e eeeeeeeeennas 238
[SENSe:]SFM:<ChannelType>:RSUMmary:DETector[:FUNCHON].......ccoeevvrereeriieeeeei e, 239
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[SENSe:]SFM:<ChannelType>:RSUMMary:MODE........ccccceeieiieeieeiieieeinieaie e e eeeeeeeeeeeeennnnns 239
[SENSe:]SFM:<ChannelType>:RSUMmary:REFerence[AUTO] ONCE......c...c.ccevvvruunrrernnen. 240
[SENSe:]SFM:<ChannelType>:TDOMAaIN:RESUI.........cceceerereeiiiieeieeeieeeereeeeereeeeere e eeees 240
[SENSe:]SFM:<ChannelType>TDOMaIN:TYPE........cccuuiuiiieeieeeeeeceeeeerinicse e e e e e e e e eeeeeeannnnas 241

[SENSe:]SFM:<ChannelType>:AFSPectrum:TYPE <TraceMode>

This command selects the trace modes of the FM stereo AF spectrum to be measured
simultaneously. For each trace a mode can be defined, however only if the specified
channel is currently displayed in one of the four screens. If a trace mode is set for a
channel that is not displayed, a query error is generated.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PILot
Channel type for which the command is performed.

Parameters:

<TraceMode> <TraceMode1>, <TraceMode2>, <TraceMode3>, <Trace-
Mode4>, <TraceMode5>, <TraceMode6>
WRITe | AVERage | MAXHold | MINHold | VIEW | OFF
For details on trace modes see chapter 2.3.6.1, "Trace Mode
Result Types", on page 116.
*RST: OFF,OFF,OFF,OFF,OFF,OFF

Example: SFM:LEFT:AFSP:TYPE WRIT,OFF, AVER

Mode: SFM

[SENSe:]SFM:<ChannelType>:AFSPectrum:RESult? <TraceMode>

This command reads the AF spectrum result data of the FM stereo signal in the specified
trace mode. The data format of the output data block is defined by the FORMat command
(see chapter 2.3.6.2, "Formats for Returned Values: ASCII Format and Binary For-
mat", on page 117).

The output units are described in CALCulate<n>:MARKer<m>:PEXCursion
on page 102.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Query parameters:

<TraceMode> WRITe
At least one screen must display a channel with the specified
channel type that has the trace mode "Write" specified using
[SENSe: ]ADEMod:AM[ :ABSolute] [ : TDOMain] [ : TYPE]
on page 122. Otherwise a query error is generated.

Example: SFM:LEFT:AFSP:RES MINH
Returns the minimum value in the left channel after a series of
measurements.

W —
Operating Manual 1173.0666.02 — 06 233



R&S® FSV-K7/K7S FM Stereo Option R&S FSV-K7S

Remote Commands of the FM Stereo Option (R&S FSV-K7S)

Usage: Query only
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:AWEighted[:STATe] <State>

This command activates/deactivates the weighted CCIR filter for the specified channel
type.

For details on the weighted "A" filter see "A Weighted" on page 31.

Suffix:

<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SFM:LEFT:FILT:AWEI ON
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:CCITt:STATe <State>

This command activates/deactivates the CCIT (CCIT P.53) weighting filter for the speci-
fied channel type.

For details on the CCIT filter see "CCITT" on page 30.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SFM:LEFT:FILT:CCIT:STAT ON
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:CCIR[:UNWeighted][:STATe] <State>

This command activates/deactivates the unweighted CCIR filter for the specified channel
type.

For details on the unweighted CCIR filter see "CCIR Unweighted" on page 30.

Suffix:

<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.
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Parameters:
<State> ON | OFF
*RST: OFF
Example: SFM:LEFT:FILT:CCIR ON
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:CCIR:WEIGhted[:STATe] <State>

This command activates/deactivates the weighted CCIR filter for the specified channel

type.
For details on the weighted CCIR filter see "CCIR Weighted" on page 31.
Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.
Parameters:
<State> ON | OFF
*RST: OFF
Example: SFM:LEFT:FILT:CCIR:WEIG ON
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:COUPIling <State>

This command couples the filter settings for the specified channel type to other channels.
The filter settings for all channels for which this setting is set to "ON" are defined identi-
cally.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SFM:LEFT:FILT:COUP ON
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:STATe <State>

This command activates/deactivates the selected deemphasis for the specified channel
type.
Suffix:

<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.
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Parameters:
<State> ON | OFF
*RST: OFF
Example: SFM:LEFT:FILT:DEMP:STAT ON
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:TCONstant <Value>

This command selects the deemphasis for the specified channel type. For details on
deemphasis refer to "Deemphasis" on page 31.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:
<Value> 25us |50 us|75us | 750 us
*RST: 50 us
Example: SFM:LEFT:FILT:DEMP:TCON 75us
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:HPASs:STATe <State>

This command activates/deactivates the selected high pass filter for the specified channel
type.

For details on the high pass filter refer to "High Pass" on page 29.

Suffix:

<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SFM:LEFT:FILT:HPAS:STAT ON
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:HPASs:FREQuency <FilterType>

This command selects the high pass filter type for the specified channel type. For details
on filters refer to "Deemphasis" on page 31.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.
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Parameters:
<FilterType> Range: 50 to 300
*RST: 300Hz
Default unit: Hz
Example: SFM:LEFT:FILT:HPAS:FREQ 300Hz
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:LPASs:STATe <State>
This command activates the low pass filter for the specified channel type.
For details on the low pass filter refer to "Low Pass" on page 29.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SFM:LEFT:FILT:LPAS:STAT ON
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency <Level>

This command activates/deactivates the selected low pass filter for the specified channel
type.

For details on the low pass filter refer to "Low Pass" on page 29.

Suffix:

<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:
<Level> <numeric value>
*RST: RST value
Example: SFM:LEFT:FILT:LPAS:FREQ 10
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency[:ABSolute] <FilterType>

This command selects the absolute low pass filter type in the specified window. For
details on filters refer to "Low Pass" on page 29.

For details about the demodulation bandwidth range refer to "Demod BW" on page 28.
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Suffix:
<n> 1..4
window
Parameters:
<FilterType> 3kHz | 15kHz | 150kHz
*RST: 15kHz
Example: SFM:LEFT:FILT:LPAS:FREQ 150kHz
Selects the low pass filter for the demodulation bandwidth range
from 400 kHz to 16 MHz.
Mode: SFM

[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency:RELative <FilterType>

This command selects the relative low pass filter type in the specified window. For details
on filters refer to Low Pass softkey.

For details about the demodulation bandwidth range refer to "Demod BW" on page 28.

Suffix:
<n> 1.4
window
Parameters:
<FilterType> 5PCT | 10PCT | 25PCT
*RST: 25PCT
Example: SFM:LEFT:FILT:LPAS:FREQ 25PCT
Selects the low pass filter as 25 % of the demodulation bandwidth.
Mode: SFM

[SENSe:]SFM:<ChannelType>:RSUMmary:COUPIling <State>

This command couples the channel settings to other channels, i.e. channels for which
this command is set to "ON" are configured identically.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SFM:LEFT:RSUM:COUP ON
Mode: SFM
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[SENSe:]SFM:<ChannelType>:RSUMmary:DETector[:FUNCtion] <Detector>

This command defines the detector used to determine the deviation value of the left
channel of the FM stereo signal in the result summary.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:
<Detector> RMS | SRMS | PPEak | NPEak | PAVerage | QPEak | SQPeak

RMS
RMS

SRMS
RMS*SQRT2

PPEak
Positive peak

NPEak
Negative peak

PAVerage
+Peak/2

QPEak
Quasipeak CCIR

SQPeak
Quasipeak*SQRT2

*RST: PAVerage

Example: SFM:LEFT:RSUM:DET PPE
Sets the detector for the left channel to positive peak.

Mode: SFM

[SENSe:]SFM:<ChannelType>:RSUMmary:MODE <Mode>

This command defines the result summary mode for the absolute and relative deviation.
It does not affect the trace mode.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PILot
Channel type for which the command is performed.
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Parameters:
<Mode> WRITe | AVERage | PHOLd

WRITe

Clear Write: Overwrite mode; the summary is overwritten by each
sweep.

AVERage

The average is formed over several sweeps. The number of
sweeps is defined by the sweep count (see [SENSe: | SWEep:
COUNt on page 151 or [SENSe: ] AVERage<n>:COUNt

on page 154).

PHOLd

Peak hold: The maximum values are determined over several
sweeps and displayed. The number of sweeps is defined by the
sweep count (see [SENSe: ] SiiEep: COUNt on page 151 or
[SENSe: ] AVERage<n>:COUNt on page 154).

*RST: WRITe

Example: AVER:COUN 16

Sets the number of measurements to 16.
SFM:LEFT:RSUM:MODE PHOL

Sets the result summary mode for the left channel to peak hold.
The maximum value during 16 measurements is displayed in the
result summary.

Mode: SFM

[SENSe:]SFM:<ChannelType>:RSUMmary:REFerence[:AUTO] ONCE

This command determines the reference deviation from the current channel measure-
ment.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Example: SFM:LEFT:RSUM:REF ONCE

Mode: SFM

[SENSe:]SFM:<ChannelType>:TDOmain:RESult? <TraceMode>

This command reads the result data of the FM stereo signal in zero span in the specified
trace mode. The data format of the output data block is defined by the FORMat command
(see chapter 2.3.6.2, "Formats for Returned Values: ASCIl Format and Binary For-
mat", on page 117).

The output units are described in CAL.Culate<n>:MARKer<m>:PEXCursion
on page 102.
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Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Query parameters:

<TraceMode> WRITe
At least one screen must display a left channel that has the trace
mode "Write" specified using [SENSe: ] ADEMod: AM] :
ABSolute] [:TDOMain] [ : TYPE] on page 122. Otherwise a
query error is generated.

Example: SFM:LEFT:TDOM:RES WRIT

Returns the current trace results in the left channel.
Usage: Query only
Mode: SFM

[SENSe:]SFM:<ChannelType>:TDOmain:TYPE <TraceMode>

This command selects the trace modes of the FM stereo signal to be measured simul-
taneously in zero span. For each trace a mode can be defined, however only if the speci-
fied channel is currently displayed in one of the four screens. If a trace mode is set for a
channel that is not displayed, a query error is generated.

Suffix:
<ChannelType> LEFT | RIGHt | MPX | MONO | STEReo | RDS | PlLot
Channel type for which the command is performed.

Parameters:

<TraceMode> <TraceMode1>, <TraceMode2>, <TraceMode3>, <Trace-
Mode4>, <TraceMode5>, <TraceMode6>
WRITe | AVERage | MAXHold | MINHold | VIEW | OFF
For details on trace modes see chapter 2.3.6.1, "Trace Mode
Result Types", on page 116.
*RST: OFF,OFF,OFF,OFF,OFF,OFF

Example: SFM:LEFT:TDOM: TYPE WRIT, OFF, AVER

Mode: SFM

TRIGger Subsystem (FM Stereo, R&S FSV-K7S)

The TRIGger subsystem is used to synchronize instrument actions with events. It is thus
possible to control and synchronize the start of a sweep.

Commands of the TRIGger Subsystem

TRIGger<n>[:SEQUENCE]:LEVEl:SFM:LEFT.....ciiiiiiiiie ettt e et e e et e e e eeane e e 242
TRIGger<n>[:SEQuence]:LEVEl:SFM:RIGHL..........cciviiiiiiiiei e 242
TRIGger<n>[:SEQUEeNCE]:LEVEL:SFMIMPX......ccuuuiiiiiiiiiiieeeeeiiiee e ee e e e e s e e e e eeanae e e e 242
TRIGger<n>[:SEQuUence]:LEVEl:SFMMONO.......ccceieritiuieieeiieiiie e e e eeinee e e e eeaie e e e eeenaneeaees 243
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TRIGger<n>[:SEQUEeNCE]:LEVEl:SFM:STEREO.......uccieiieeiieieriaaieeeeeeeeinnaeeeeeereenanaaeeeaeeees 243
TRIGger<n>[:SEQUENCE]:LEVEI:SFMIRDS.......coiiiiiiieieeeetiie e st e et e e et e e e e e anne e e 243
TRIGger<n>[:SEQUENCE]:LEVEl:SFM:PILOt ... ciiiiiiieiiieiee et eere e 244
TRIGGer<n>[:SEQUENCE]:SOURCE......uciiitirtieieetiiiie e e et e e st e e et e e e e s s e e eea s eereanneaens 244

TRIGger<n>[:SEQuence]:LEVel:SFM:LEFT <Level>

The command sets the level when the left stereo channel is used as trigger source.

Suffix:
<n> 1..4
irrelevant
Parameters:
<Level> Range: -10 to +10
*RST: 0 Hz
Default unit: MHz
Example: TRIG:LEV:SFM:LEFT 2Hz
Sets the left stereo signal trigger threshold to 2 Hz.
Mode: SFM

TRIGger<n>[:SEQuence]:LEVel:SFM:RIGHt <Level>

The command sets the level when the right stereo channel is used as trigger source.

Suffix:
<n> 1..4
irrelevant
Parameters:
<Level> Range: -10 to +10
*RST: 0 Hz
Default unit: MHz
Example: TRIG:LEV:SFM:RIGH 2Hz
Sets the trigger threshold of the right stereo signal to 2 Hz.
Mode: SFM

TRIGger<n>[:SEQuence]:LEVel:SFM:MPX <Level>

The command sets the level when the MPX stereo channel is used as trigger source.

Suffix:

<n> 1.4
irrelevant

Parameters:

<Level> Range: -10 to +10
*RST: 0 Hz

Default unit;: MHz
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Example: TRIG:LEV:SFM:MPX 2Hz
Sets the trigger threshold of the MPX stereo signal to 2 Hz.
Mode: SFM

TRIGger<n>[:SEQuence]:LEVel:SFM:MONO <Level>

The command sets the level when the mono channel of a FM stereo signal is used as
trigger source.

Suffix:
<n> 1..4
irrelevant
Parameters:
<Level> Range: -10 to +10
*RST: 0 Hz
Default unit: MHz
Example: TRIG:LEV:SFM:MONO 2Hz
Sets the trigger threshold of the mono stereo signal to 2 Hz.
Mode: SFM

TRIGger<n>[:SEQuence]:LEVel:SFM:STEReo <Level>

The command sets the level when the stereo channel is used as trigger source.

Suffix:
<n> 1.4
irrelevant
Parameters:
<Level> Range: -10 to +10
*RST: 0 Hz
Default unit: MHz
Example: TRIG:LEV:SFM:STER 2Hz
Sets the trigger threshold of the stereo signal to 2 Hz.
Mode: SFM

TRIGger<n>[:SEQuence]:LEVel:SFM:RDS <Level>

The command sets the level when the RDS stereo channel is used as trigger source.

Suffix:

<n> 1.4
irrelevant

Parameters:

<Level> Range: -10 to +10
*RST: 0 Hz

Default unit: MHz
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Example: TRIG:LEV:SFM:RDS 2Hz
Sets the trigger threshold of the RDS stereo signal to 2 Hz.
Mode: SFM

TRIGger<n>[:SEQuence]:LEVel:SFM:PILot <Level>

The command sets the level when the pilot stereo channel is used as trigger source.

Suffix:
<n> 1.4
irrelevant
Parameters:
<Level> Range: -10 to +10
*RST: 0 Hz
Default unit: MHz
Example: TRIG:LEV:SFM:PIL 2Hz
Sets the trigger threshold of the pilot stereo signal to 2 Hz.
Mode: SFM

TRIGger<n>[:SEQuence]:SOURce <Source>
This command selects the trigger source for the start of a sweep.

Suffix:
<n> 1.4
irrelevant
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Remote Commands of the FM Stereo Option (R&S FSV-K7S)

Parameters:

<Source> IMMediate | EXTern | IFPower | AF | FM | AM | AMRelative | PM |
TIME | SLEFt | SRIGht | SMPX | SMONo | SSTereo | SRDS |
SPILot

For details on trigger sources refer to the "Trigger

Source" on page 212 softkey.

For triggering with AF, AM, AMRelative, FM, and PM trigger sour-
ces to be successful, the measurement time must cover at least 5
periods of the audio signal.

IMMediate
Free Run (no trigger)

EXTern
External trigger

IFPower

Triggering via signals which are outside the measurement channel
AF

Audio frequency trigger

FM

Triggering via FM frequency level

AM

Triggering via RF power signal
AMRelative

Triggering via AM signal

PM

Triggering via PM frequency level

TIME

Triggering according to repetition interval

SLEFt
Triggering via left stereo signal

SRIGht

Triggering via right stereo signal
SMPX

Triggering via MPX stereo signal
SMONo

Triggering via mono stereo signal
SSTereo

Triggering via stereo FM signal
SRDS

Triggering via RDS stereo signal
SPILot

Triggering via pilot stereo signal
*RST: IMM

Example: TRIG:SEQ:SOUR:SRDS
Defines triggering on the RDS stereo signal.
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Remote Commands of the FM Stereo Option (R&S FSV-K7S)

Mode: SFM

3.2.6 UNIT Subsystem (FM Stereo, R&S FSV—K7S)

UNIT:ADEV <Unit>

Selects the unit for absolute deviation measurements.

Parameters:
<Unit> Hz | DBM

*RST: HZ
Example: UNIT:ADEV DBM
Mode: SFM

UNIT:ANGLe <Unit>
This command selects the unit for angles (e.g. for PM display).

The unit is defined globally for all windows.

Suffix:

<n> irrelevant

Parameters:

<Unit> DEG | RAD
*RST: RAD

Example: UNIT:ANGL DEG

Mode: ADEMOD, SFM

UNIT:POWer <Unit>
This command selects the unit for power.

The unit is defined globally for all windows.

Suffix:

<n> irrelevant

Parameters:

<Unit> DBM|V|A|W|DBPW |WATT | DBUV | DBMV | VOLT | DBUA |
AMPere
*RST: dBm

Example: UNIT:POW DBM
Sets the power unit to dBm.

Mode: A, ADEMOD, SFM, SPECM
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UNIT:RDEV <Unit>

Selects the unit for relative deviation measurements.

Parameters:
<Unit> DB | PCT

*RST: HZ
Example: UNIT:RDEV PCT
Mode: SFM

UNIT:THD <Mode>

Selects the unit for THD measurements.

Parameters:

<Mode> DB | PCT
*RST: DB

Example: UNIT:THD PCT

Mode: ADEMOD, SFM
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[SENSe:]JADJust: CONFiguration:HY STeresis:LOWET........cc.ooiiuiiiiieiie ettt 142
[SENSe:]JADJust: CONFiguration:HYSTeresis:UPPET...........ooiiiiiiiie et 143
[SENSe:]JADJust: CONFigure:LEVEl:DURGLION. ........c.ooiiiiiiii ittt 143
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[SENSE:JADJUSEFREQUENCY.......oiiiiiiiiiiiie ettt ettt ettt e san e e b e enees
[SENSE:JADJUSEILEVEL. ...ttt ettt ettt ettt e e
[SENSe:]JADJust:SCALe:Y:AUTO[:CONTinuous]....
[SENSE:JAVERAGESNZICOUNL. ..ottt ettt b et b e s bt et e e e bt e sae e et e e snneebeesanean
[SENSE:JAVERAGESNZITYPE ... ..ttt h ettt e et e et et eenbeesaneeneeas
[SENSe:IBANDWIdth:DEMOG:TYPE........coiiiiiiieitieiti ettt ettt sttt b e ne
[SENSe:IBANDWidth|BWIDth:DEMOG........ccouiiiiiiiiiiieiieiecee ettt sttt
[SENSE:JFILTErSNZIAOFF ...ttt bbbt b bt s bt nb e e nne e nneenne e
[SENSe:JFILTer<n>:AWEIGhteA[:STATE].....coiiiiiriiitieteei ettt ettt sbe e
[SENSe:JFILTer<n>:CCIR:WEIGhEA[:STATE].....cut ittt
[SENSe:JFILTer<n>:CCIR[:UNWeIghted][:STATE]. ...ccteiieerieiie ettt
[SENSe:]FILTer<n>:CCIT
[SENSe:]FILTer<n>:DEMPhQaSiS: TCONSIANT........ccoeiiuiiiiiiiieiieiie ettt

[SENSe:JFILTer<n>:DEMPhQASIS[:STATE]......coitiiitiiitie ettt nineas

[SENSe:]FILTer<n>:HPASS:IFREQUENCY......cc.ccoiiiiiiiiiit ettt ettt et

[SENSE: JFIL TN HP ASS i ST AT et citieeeieie e eettee e ettt e e sttt e e et e e st e e s sateeeaaaeeeasbaeeensaeeessseeeannaeeessseeesnssneeanes

[SENSe:JFILTer<n>:LPASs:FREQUENCY:RELALIVE. ........coouiiiiiiiiiiiiiie s

[SENSe:JFILTer<n>:LPASs:FREQUENCY[:ABSOIULE].......cccueiiiiiiiiiiie et 149
[SENSE: JFILTEr<N>:LPASS[iSTATE]L....ciiicteii ettt ettt e e e e e e et e e e e e e s easeeeeebaeeeassseeaeesaeaeaans

[SENSE: JFREQUENCY:CENTET . .....coiiiitiiiiieiie ettt e bt e s et e e bt e ss b e e bt e enbeesbeeenbeeenneabeeaneean

[SENSe:]JFREQuency:CENTer:STEP:LINK...
[SENSe:JFREQUeNCY:CENTErSTEPR:LINKIFACTON. ..ottt 151
[SENSe:JFREQUENCY:CENTEISTEP[VALUEL......ccitiiiiitieieeie ettt 150
[SENSe:]SFM:<ChannelType>:AFSPectrum:RESUIL..............ccciiiiii e 233
[SENSe:]SFM:<ChannelType>:AFSPectrum:TYPE...........cooiiiiiii e 233
[SENSe:]SFM:<ChannelType>:FILTer: AWEIGhted[:STATE]. ...t i e 234
[SENSe:]SFM:<ChannelType>:FILTer:CCIR:WEIGhted[:STATE].....ccceiriiiiiieiieiie e 235
[SENSe:]SFM:<ChannelType>:FILTer:CCIR[:UNWeighted][:STATE]......cccceiiiriiiiiieiie e 234
[SENSe:]SFM:<Channel Type>:FILTerCCITESTATE. . ..ottt e 234
[SENSe:]SFM:<Channel Type>:FILTEr:COUPING......c.coitiiiiiieit et 235
[SENSe:]SFM:<Channel Type>:FILTer:DEMPhasiS:STATE. ......coiiiiiiiiiiieeiee et 235
[SENSe:]SFM:<ChannelType>:FILTer:DEMPhasis:TCONStaNt...........cccoiiiiiiiiiiieiieeiiee e 236
[SENSe:]SFM:<Channel Type>:FILTer:HPASS:FREQUENCY..........cceiiiiiiiiieiie et 236
[SENSe:]SFM:<ChannelType>:FILTer:HPASs:STATe
[SENSe:]SFM:<ChannelType>:FILTer:LPASS:FREQUENCY..........cccciiiiiiiiiiiieciierec e 237
[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency:RELative...............cccoeiiiiiiiiiiiiieee 238
[SENSe:]SFM:<ChannelType>:FILTer:LPASs:FREQuency[:ABSOIULE]..........cccceiriiiriiiiiiiie e 237
[SENSe:]SFM:<Channel Type>:FILTerLPASS:STATE.....c.ii ittt 237
[SENSe:]SFM:<ChannelType>:RSUMMary:COUPIING.........cccoiiiiiiiiiieiiie ettt e 238
[SENSe:]SFM:<ChannelType>:RSUMmary:DETector[:FUNCHON]..........ccooiiiiiiiiiiieiicriee e 239
[SENSe:]SFM:<Channel Type>:RSUMMary:MODE.............ccccoottiiiiiiieiie ettt 239
[SENSe:]SFM:<ChannelType>:RSUMmary:REFerence[:AUTO] ONCE.........c.ccccociiniiiiiiiiieiieeeee e 240
[SENSe:]SFM:<ChannelType>:TDOmain:RESult...
[SENSe:]SFM:<Channel Type>:TDOMAINTYPE........ccoiiiiiiiieii e
[SENSE:ISFM:FILTEr<NSIAQFF ...ttt e e e e e et e e e e b e e e s eateeaeaaaeeeesnsseasesnneeanns
[SENSE:ISFMIREFEIENCE. ........eiieeiiiiee et e et e e et e e et e e e et e e e e eaaa e e e sabeeeeaaaeeesantaeeeassseeasesaneeannn
[N S . IS ST AT ...ttt e et e et e e et e e e et e e e e eaaeeeeeaaaeeeeasbeeeeaasseeeanbaeeeaasseeeesasnneeeann
[SENSE:ISWEEPICOUNL.......eiiiiiitieteete ittt ettt a et b e bttt nie et e e e s ae e bt ene e e
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[SENSE:ISWEEP:EGATEIHOLDOS........ooiiiiieiieiieteeeiees s
[SENSE:ISWEEP:EGATEIPOLAIY......c.eiuiiiieiiiiiiiieiieiieit ettt
[SENSe:]SWEep:EGATe:SOURce...
[SENSE:ISWEEP:EGATEITYPE..... .ottt b ettt b ettt e et e e b e e et e sabeesaneenneas
[SENSE:ISWEEP:IPOINES. ...ttt ettt ettt e bt bttt e e bt e et e et e e e abeeembeeanbeeenbeesnteeenneas
[SENSEISWEEP:TIME ... ..ottt ettt ettt ettt e h et et e e he e e be e e bt e e be e e be e e beeebeeenbeeanseeenbeesnreeanneas
[SENSe:][WINDow:]DETector<trace>[:FUNCHON]..........ccciiiiiiiiiiiii et e 155
[SENSe:][WINDow:]DETector<trace>[:FUNCHONJ:AUTO.......ccccoiiiiiiiienieeiesieeee e 155
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A Center frEQUENCY ....ocvveiiiiiieeiiiiee e e 38
Characters
Abs. Dev Unit SPECIAl .evviiiiiiee e 82, 225
SOFtKEY ..o 34, 199, 205 Clear Write trace mode .........cccceeveeeieiiieeeiiee e 15, 55
Active probes Commands
ACtiVating .......ooiiii 75 Description .......coceiiiiiiieeee e 81, 224
AF Auto Scale COoNtiNUOUS SWEEP ...oceeeiiiiiiiiiiiieee et e e eea e 53
SOFtKEY ..o 49 Coupled
AF diagram ... 26 Result Summary Setup (K7S) .......ccoeevivvinnnnne 193, 197
KT e e 189
AF Full Span D
SOMKEY e e
AF Spectrum (analog demodulation) . Demod Filter
AF Time Domain (analog demodulation) ........................ 21 GaUSSIAN ..o
AF HGGEE (K7) oot 16 softkey
All AF Filter Off demodulation bandwidth (K7)
SOFtKEY v e 32, 53,197, 212 detector
AM OVEIVIEW .oiiiiiie ettt e e e e e ettt e e e e e e e e eaeeeaeeas 17
SOFKEY v e 63 Detector
Amplitude menu AUt Peak ..o e 57
analog demodulation ...............c.ccceeeveveceeereserennn. 41 Autoselect .... . 57
Average ............. ... 58
analog demodulation ..............cccccoevrveeeoeeeereeeeseeesinens 10 CISPR Average .. 58
AF trigger (K?) K7S e 193
bandwidth (K7) . Negative Peak .... .... 58
circuit description (K7) .......cocvovoveveveeeeeeeereeeeeeevenenennes 11 Positive Peak ..... ... 57
measurement results (analog demodulation) 17 Quasi Peak ..... . 58
measurement time (analog demodulation) ... ) RMS ... . 58
sample rate (analog demodulation) .......................... RMS Average . . 59
trigger offset (analog demodulation) .............cccccoe.e. 18 SAMPIE .o 58
Analog Demodulation menu (K7) Diff.Freq. Distortion
ASCII Trace EXPOrt .......ccueveeeeeeeeieeee e remote CONLIOl ......coiiiiiiiiiee e e 227
attenuation softkey
(OPLION B25) ..o 45, 207 Diff.Freq.Distortion (On/Off)
Attenuation SOFtKEY eieiiee i 219
(option B25) DiglConf
Automatic ... SOMKEY e e 7
MENUAD <. Digital 1Q data
OPtON B25 ...t e AEVICE v 76
Auto level Digital 1Q Info
HYSTEIESIS ...veeeeeeececeeeeeeeeeeeeee e 48 Remote control ..o 174
AULO PEAK ELECLON ... 17 Softkey
Auto Set menu . display configuration
AVErage deteCtOr ..........covviveeeeeeeee e 17 analog demodulation ... 20
Average trace Mode .............cccoecevereveeeeeeenenennn 16, 56 K7 ... ... 189
A Weighted K7S i, ... 185
SOFKEY oo e 31, 52, 196, 211 Display configuration ...........ccccooiiiiiiin i 26
display range
B JEVEI .t 42,43
Display range
bandwidth FrequenCy .....coociiiiiii e e 38
resolution (analog demodulation) ...................... 49, 208
Bandwidth menu E
analog demodulation
K7S oo, Electronic input attenuation
Blank trace Mode .............cocooiovieeeeeeeee e FSV-B25 ..o 177
EX-IQ-BOX ..o e 76
C DiglCONT .t e 77
export format ........ccoooiie i 23
CCIR External Mixer (B21)
SOftkey ..oiveiiiiiiie 30, 31, 51, 52, 196, 210 SOMKEY e
CCIT external noise source ..
SOftKEY i 30, 51, 196, 210 external trigger ......cc.ovi i e
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F
Filters

A Weighted .......cooviiiiiiie 31, 52, 196, 211
fixed reference .........ccccoevvveviiiiiiiiiieee, 70, 217
FM

SOMKEY e 62
FIM SEEIE0 .o e 184
FM Stereo menu (K7) ....cccoeeiiiiiiiiiiiie e 184
Frequency

CNLET o e 38
Frequency menu

analog demodulation ............cccecveieriiiiiiiiice e 38
Full Scale Level

Digital I/Q Interface (remote control) .............. 175,176

Digital 1Q .o 76
H
Hysteresis

Lower (AUtO 18VEl) .....cceiiiiiiiiieee s 48

Upper (AUto 18VEl) .....cooiiiiiiieiieie e 48
|
IEC/IEEE bus

Command description ........ccocccceiiieeiiiieeiieeee 81, 224
Impedance

INPUL Lo e

Input/Output menu
Input sample rate

Digital IQ ..o 76
Intermod. Distortion

SOMKEY ..eiiiiiiie e e 219, 228
Intermod.Distortion (On/Off)

SOMKEY e s 220
K
key

MEAS CONFIG (K7) uveiiiiiiieiieeiees e 26
L
Left

SOMKEY ..eiiiiiiie e e 189, 214
level

display range ........cccoecveiiiiiiiee e 42,43

FANGE i 42,43
Level

Reference .........coooocviiiiiiiie e 42,203
Level Unit

Digital I/Q Interface (remote control) ...................... 176

Digital IQ ..o 76
line

threshold ...........ooooiiiiiiii e 73, 223
Lower-case (commands) ..........ccccevveeiieieeeinninnneenn. 82, 225
Lower Level Hysteresis

SOMKEY . 48
M
Marker

ZOOIM ittt ettt e e e 68
Marker menu

analog demodulation .............ccceeeveieeiiiiiiieeee 65

Marker Number

SOFtKEY e 73,223
Marker Peak List

Activating/Deactivating ..........ccccceeiiiiieieeniniins 72,222

ConfigUrNG ..ocooieiieiee e e 71,222

Number display ... e 73,223

Number of entries ..........ccoccoiiiiiiiiiiiis 72,222
Markers

Settotrace ... 66
Marker Wizard

SOFtKEY e 66
Max Hold trace mode ...........c.ooovvvviieiiiieeieiiieeeeeeee, 15, 55
Max Peak Count

SOFtKEY eeiiieie e 72,222
MEAS CONFIG key

KT e 26
Meas To Ref

Result Summary Setup (K7S) ....c.oovviiiiiiiiiiiiiiiiinnee 194
menu

Amplitude (analog demodulation) ............cc.eeeeiinenn. 41

Amplitude (K7) .oooeeeiiiiiee e

Analog Demodulation (K7) .

Auto Set (analog demodulation) ..........cccceeeeeeiiiineenn. 47

Bandwidth (analog demodulation) ...............cccceeeeeel 49

Bandwidth (K7S) .

FM Stereo (K7) ...eeeeiiiieeiieeee e

Frequency (analog demodulation) ... 38

Input/Output e 13

Marker (analog demodulation) .............cccoeeeiiiiiiiinnes 65

Measurement (K7) .......oooiiiiiiiiiiiii e 24

Span (analog demodulation) .... ... 40

Sweep (analog demodulation) .............cccoeeeeiiiiiinn. 53

Trigger (analog demodulation) .............ccceeeviiiiiienennn. 60

Trigger (K7S)
Min Hold trace mode ..............coooevveee i, 15, 56
Mode

Result Summary (K7S) .....ocooiiiiiiii e 193
Mono

SOFtKEY e 201, 214
More Traces

SOFKEY e e 59
MPX

SOFtKEY e 201, 214
N
n dB down

marker function ...

Negative Peak detector
noise

SOUrce, external ........cccccoviiiiiiiiiee e 74
(o)
offset

reference level ..o 46, 207
Offset

LT o =T PP PRRRN 215
online help

WOTKING WIth ....ooiiiii e 8
options

Analog Demodulation (K7) ........cccooieiiiiiiiiiiiiiiieeen. 10

FM Stereo (K7) ..eeeeeeeiieeeieee e e 184
Options

FSV-B25 ... 44,177, 206

RF Preamplifier (B22) ........cccoceeiiii i 44, 205
OVErwrite MOE .........uuuuuiiiieiieeeee e 15, 55
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P
Peak List On/Off

SOFtKEY eeeeiee i e 72,222
Ph. Noise Auto Peak Search

remote CONLrOl .......oooiiiiiiiii s e 169
Pilo

SOMKEY et 202
Pilot

SOMKEY et e 214
PM

SOMKEY e 63
polarity

external trigger ........cccoviiiviiin e

trigger €dge .......ccoveveiiiiiii i
Positive Peak detector
Preamplifier (B22) ........cccoooieiiiiniiiieieceee e
Pre-trigger ..ooeieieeiiieeee e e
Probes

ACIVALING ..ooeiiii e 75

Configuration (Softkey) ........cccoveiiiiiiiiiiieiceieees 75
R
R&S Digital 1/Q Interface (B17) ......cccccevvevunenne 78,174,180
R&S Support

SOMKEY e 77
RDS

SOMKEY .eiiiieie i 201, 214
reference

FIXEA o 70, 217
Reference Deviation

KT S s 192
reference level

OffSBL i
Reference level
Reference Level

Digital 1Q .o 76
reference point

fFrEQUENCY ..o 70, 218

level

Peak SEarch ........covvviviviiiiiiii e 70, 218

HIME i 70, 218
Repetition interval

TiME trIgQer ...eveeeiiiiieee e e 64, 216
resolution bandwidth

analog demodulation ............ccooeeiiiiiiiiinenn, 49, 208
Result Display

analog demodulation ............cccceeeveiieiiiiiiiee e 20

KT S e e 185
Result Summary Setup

SOMKEY et e 192
RF

softkey
RF diagram

KT e e
RF Power trigger .......oooiiiiiiiiiiiees e 61,213
RF Preamplifier (B22) .........ccccevvveenne ... 44,205
RF Spectrum (analog demodulation) ................ccoouveeeeen. 21
RF Spectrum (K7) .....coooieiiiiiiiiiiei s ... 186
RF Time Domain (analog demodulation) ........................ 21
RF Time Domain (K7S) .....coooiiiiiiiieies e 186
Right

SOMKEY ..eeiiiiiie i 201, 214
RMS

VBW e e

RMS detector
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SOFtKEY e e 77
S
Sample deteCtor ........ccocvviviie i 17

Sample rate
Digital 1/Q Interface (remote control)

Digital 1Q .o
scaling

[EVEl @XIS ....veieeiieee e 46
SCPI

Conformity information ..........cccccccovieiiiieiiiieee 81, 224

Search Signals
remote control
SOMKEY .eeiieiie i

Signal Source
/Q ANGIYZET ... e 75
Remote control ..........cccocveiiiiiiiiiiiee e 178
SOFKEY et 75

softkey
0.1 * RBW
0.1 * Span

remote control)
remote control)
0.5 * RBW (remote control)
0.5 * Span (remote control)
ZCONEET .o
Abs Dev. Unit (K7S, remote control) .
AF Center (analog demodulation) ..............ccceeeeeeenn.

AF Center (remote control, analog demodulation) ........

—_ e~ o~ —~

AF Coupling AC/DC (K7) ...ooevvviiivieniees 33, 198, 204
AF Coupling AC/DC (remote control, analog demodula-
tion)
AF Filter (K7S) ..ooviiiiieiiiieeee e .
AF Full Span (analog demodulation) ........................
AF Full Span (remote control, analog demodulation) .....

AF Range (K7S) ...ooooviiiiiiiii e 32, 198, 203
AF Span Manua (remote control, analog demodulation)

AF Span Manual (analog demodulation) ... 40
AF Start (analog demodulation) ...........cccccuvveeeeinnnnen.

AF Start (remote control, analog demodulation) ............

120

AF Stop (analog demodulation) ...........cccccuevveinninneen. 40
AF Stop (remote control, analog demodulation) ............
121

All AF Filter OFF (remote control, analog demodulation)
.......... 145, 231

All Marker Off ..o e 67
AM/FM/PM/RF (remote control, analog demodulation) . .

..... 89

AM (K7) oo SETTUROPRUR 26

ASCII File EXPOrt .....cvvvvieiiieeeeeee e 73,223

ASCII File Export (remote control) ..........ccc.eeeeeenne 179

ASCII Trace EXPOrt ......cveeeviieeeiiiees e eiiee e 60

AULO All Lo e 47

Average Mode (remote control) ..........cccccuveeeeeeennnns 154

A Weighted (remote control) .........cccccevevvviiiieeinenns 234
CF Stepsize (remote control) ..........cccoeeveviiiieinnnn. 150
Continue Single Sweep (remote control) ................ 181,
182

Continuous Sweep (remote control) ..........c.ccceeeneee. 182
Cont Meas (remote control) ..........cccoeveeviviieieennnnee. 182
DECIM SEP ..vvviviiieeeeeieiiet s 60, 73, 223
Deemphasis (remote control, analog demodulation) ......
..... 147
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Demod BW (analog demodulation) .............. 28,41, 49
Demod BW (remote control, analog demodulation) ........
..... 144
Demod FIlter ..o 53
Demod Filter (remote control) ..........ccceeeeneeee. 126, 144
Detector Auto Select (remote control) 155
Detector Manual Select (remote control) ................ 155
Deviation Lin/Log (K7) ....coovoviieriiiniiiaenis 33, 199, 204
Deviation Lin/Log (remote control) .... 113
Dev per Division (K7) ......cccoceeeiiiiiieiainannnn. 32,198, 203
Display Config (K7) .....coiiiiiiiiieeeit e 189
Display Config (remote control, analog demodulation) ...
..... 89
Display Config (remote control) .............cccceeeinnnn. 108
El Atten Mode (Auto/Man)
External .......ooooiiiiii
FIM (KT) et e
Free Run
Full Span (analog demodulation) ...........ccccoccociuieeees 41
Full Span (remote control, K7) .........cccccoeieiiiiiiiiinns 139
Gate Delay (remote control)
Gated Trigger (remote control) ..........ccceoeeeeiiienenn. 152
Gate Mode LvI/Edge (remote control) .................... 153
Grid ADS/REI ...
Grid Abs/Rel (remote control)
High Pass AF Filter (analog demodulation) .............. 29,

50, 194, 209
High Pass AF Filter (remote control, analog demodula-

tion) .......... 148
IF Output IF/Video (remote control) ............ccceeeeeeees 179
IF POWET ..o e 62, 213
Input 50 Q/75 Q (remote control) ...............eevvvinenees 178
Left Limit
Left Limit (remote control) .........coocieiiiiiiiiiiiee 104
Length Auto (K7) ..veveiiiiiiieee e 35, 200
Length Auto (remote control, analog demodulation) .......
..... 141
Length Manual (K7) ... 34, 200
Length Manual (remote control, analog demodulation) . .
..... 141
Limits On/Off (remote control) .............cccuvviiiiinnnnnnn. 105
Lin .
Link AF Spectrum Marker ..........cccccoviieviiieeeniiieees 69
Link AF Spectrum Marker (remote control) .............. 94
Link Mkr1 and Delta1
Link Mrk1 and Delta1 (remote control) .................... 169
Link Time Marker ..........ccoociiiiiiiiniiiii e 69
Link Time Marker (remote control) ............cc.coecuueeeees 94
Low Pass AF Filter (remote control, analog demodulation)
.......... 148, 149, 237, 238
Manual ... s
Manual (remote control) ..........cccceieiriiiiieniiiiienee,
Marker 1, Marker 2 ...16 ........ccccoiiiiie s

Marker 1 (remote control) .
Marker 1-16 .......ooiiiiii e

Marker 1 to 4 (remote control) ................ 102, 103, 171
Marker 2 (remote control) 170
Marker 3 (remote control)
Marker 4 (remote control)
Marker Norm/Delta

Marker Norm/Delta (remote control) .............cccceeee. 170
Marker StepSIze ......oooiiiiiiiiiii e
Marker Stepsize (remote control)
Marker Table (Off/On/Aut) (remote control) ............ 107

Marker Table (ONn/Off) ... e
Marker to Trace (remote control) ...
Marker Wizard .........cooooiiiiiiiiii e
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Marker Zoom (remote control) .............ccevniiiuiiiiiennes 94
Meas Time AULO ........oeeiiiiiiiiee e e
Meas Time Manual ...
More Markers .........occceeieiiiiieeee e
N AB dOWN ....oiiiiiii et et

n dB down (remote control) ... .
NOISE SOUICE ...t
Noise Src On/Off (remote control) ...........c.ccevvueeeneee 181
Peak Excursion
Peak Excursion (remote control) ...............cccevvuenee. 102
Peak Search ...t

Peak Search (remote control)
Phase NOISE ......cooiiiiiiiiiiie et e

Phase Unit Rad/Deg (K7) ............

Phase Wrap On/Off (K7) .....coooiiiiiiiiiiiiiiiiiiiieieeeee

Phase Wrap On/Off (remote control, analog demodula-
tion) .......... 91

Ph Noise/Ref Fixed (remote control)
Ph Noise On/Off (remote control) ....

Power Sensor . .
R&S SUPPOIt ..o et
Range Lin. Unit ..o e
Range Lin. Unit (remote control) .. .
Range Linear % ........cocoeiiiiiiiiiiic e
Range Linear % (remote control) ..............ccceoeeeeeen.

Range Log (remote control)
Range Log 100 dB .........ooiiiiiiiiiiiei e
Range Log 10 dB ......ccuuiiiiiiiiiiiee e
Range Log 1dB ....
Range Log 50 dB .......cc.eeiiiiiiiiiieee e
Range Log 5 dB .....cooiiiiiiiiiieeiiee e
Range Log Manual
Reference Fixed On/Off ... 70, 217
Reference Position (K7) 32,198, 203
Reference Position (remote control) ... 112
Reference Value (K7) ......ccccccoiiiiiiiiiinnn. 33, 198, 203
Reference Value (remote control, analog demodulation)

Ref FiXed ....ccooiiiiiii e
Ref Level Offset .........oocoiiiiiiiiis
Ref Level Offset (remote control) ....
Ref Level Position ..o i
Ref Level Position (remote control) ........................
Ref Point Frequency
Ref Point Frequency (remote control) .................... 167
Ref Point Level ..o

Ref Point Level (remote control)
Ref Point Time (remote control)
Ref Value Position (remote control) ........................ 112
Res BW (analog demodulation)
Res BW (remote control, K7) ........cccoceeeiiiiiieeneennnnnn.
RF POWEI(KT7) et e
Right Limit .
Right Limit (remote control) ..........cccccccoiiiiiiiiiiiinne.
Save Evaluation List (remote control) ...................... 179
Search Limits (remote control)
Search Lim Off (remote control) ..........c..eeeeeeen. 95, 105
Select 12 3 4 (remote control) ........cccceeiieieiiiinnenn. 102
Select Marker (No)
Select Trace (K7) ...eeeiiiiiiiieee et s
SetliNgS .eveeiiiiee e e
Single Meas (remote control) ... .
Single Sweep (remote control) ........cccccoeeieiiiiiiieeen.
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Sort Mode Freq/Lvl (remote control) .................... 93, 97
Span Manual (analog demodulation) ........................ 40
Span Manual (remote control, K7)
Start (K7) oo e
Stepsize Standard ..o
Stepsize Standard (remote control) ..
Stepsize Sweep Points ...
Stepsize Sweep Points (remote control) ................ 105
Sweep Count
Sweep Points

Sweep Points (remote control) .........ccccoooeeieiiiiinen. 153
THD Unit %/DB (K7) ....ccocviiiens 34, 44, 199, 204, 205
THD Unit %/DB (remote control) .............. 96, 165, 247
Threshold ...
Threshold (remote control)

Trace 1234 56 (remote control) ...........ccccceeeeeenen. 110
Trace Mode (remote control) ............ccoeiieeeieeiennnnnn. 110
Tracking Generator

Trg/Gate Level (remote control) ...........cccveeuvieeeeeen. 162
Trg/Gate Polarity Pos/Neg (remote control) ..... ..... 152,
Trg/Gate Source (remote control) ....................

Trigger Holdoff (remote control) ...........ccccceevieeeeeen.

Trigger Offset (analog demodulation)
Trigger Out (Low/High)(remote control)

Softkey

Trigger Polarity ........ccocoeiiiiiiei e
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