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Documentation overview

1.1

1.2

User manuals and help

Documentation overview

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

www.rohde-schwarz.com/manual/FSVA3000
www.rohde-schwarz.com/manual/FSV3000
Further documents are available at:
www.rohde-schwarz.com/product/FSVA3000

www.rohde-schwarz.com/product/FSV3000

Getting started manual

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

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

User manuals and help

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

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

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

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

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

1.3

1.4

1.5

1.6

1.7

Release notes and open-source acknowledgment (OSA)

Service manual

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

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

R&S®FSVA3000/FSV3000 Service manual

Instrument security procedures

Deals with security issues when working with the R&S FSV/A in secure areas. It is
available for download on the internet.

Printed safety instructions

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

Specifications and brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the R&S FSV/A. It also lists the firmware applications and their order
numbers, and optional accessories.

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

See www.rohde-schwarz.com/brochure-datasheet/FSV3000 /

www.rohde-schwarz.com/brochure-datasheet/FSVA3000

Release notes and open-source acknowledgment
(OSA)

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

The software uses several valuable open source software packages. An open source
acknowledgment document provides verbatim license texts of the used open source
software.
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Documentation overview

1.8

1.9

Videos

See www.rohde-schwarz.com/firmware/FSV3000 /

www.rohde-schwarz.com/firmware/FSVA3000

Application notes, application cards, white papers,
etc.

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

See www.rohde-schwarz.com/application/FSV3000 /

www.rohde-schwarz.com/application/FSVA3000

Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@RohdeundSchwarz
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Starting AM/FM/PM Modulation Analysis

2 \Welcome to the R&S FSV3 AM/FM/PM
Modulation Analysis application

The R&S FSV3 AM/FM/PM Modulation Analysis application converts the R&S FSV/A
into an analog modulation analyzer for amplitude-, frequency- or phase-modulated sig-
nals. It measures not only characteristics of the useful modulation, but also factors
such as residual FM or synchronous modulation.

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

The firmware option R&S FSV3-K7 provides the necessary measurement functions.
The R&S FSV3 AM/FM/PM Modulation Analysis application features:

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

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

® Maximum accuracy and temperature stability due to sampling (digitization) already
at the IF and digital down-conversion to the baseband (1/Q)

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

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

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

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S FSV/A User Manual. The latest version is available for download
at the product homepage http://www.rohde-schwarz.com/product/FSVA3000.

Installation

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

2.1 Starting AM/FM/PM Modulation Analysis

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

To activate AM/FM/PM Modulation Analysis
1. Select the [MODE] key.
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R&S®FSV3-K7 Welcome to the R&S FSV3 AM/FM/PM Modulation Analysis application

Understanding the display information

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

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

Ans AM/FM/PM
Analog Demod

The R&S FSV/A opens a new channel for the application for analog modulation
analysis.

The measurement is started immediately with the default settings. It can be configured
in the analog modulation analysis "Overview" dialog box, which is displayed when you
select the "Overview" softkey from any menu (see Chapter 5.1, "Configuration over-
view", on page 35).

Multiple Channels and Sequencer Function

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

The number of channels that can be configured at the same time depends on the avail-
able memory on the instrument.

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

If activated, the measurements configured in the currently defined "Channel"s are per-
formed one after the other in the order of the tabs. The currently active measurement is
indicated by a €& symbol in the tab label.

The result displays of the individual channels are updated in the tabs (as well as the
"MultiView") as the measurements are performed. Sequential operation itself is inde-
pendent of the currently displayed tab.

For details on the Sequencer function, see the R&S FSV/A User Manual.

2.2 Understanding the display information

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

Multiview =2 Analog Demod
RBW 7 653 kHz
DBEW

PECIFUET

50.0 ps/ AF CF 100.0 kHz 3001 pts

Wi Yo
=ik 2 Mod. Freg. THD
=100.02 %o 99.98BB %% F0.678 %o 49.99989 kHz 65.24dB -55.56 dB

Measuring... [T e £

1 = Channel bar for firmware and measurement settings

2 = Diagram area

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

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

Channel bar information

In the Analog Modulation Analysis application, the R&S FSV/A shows the following set-

tings:

Table 2-1: Information displayed in the channel bar in the application for analog modulation analysis
Ref Level Reference level

m.+el.Att Mechanical and electronic RF attenuation

Offset Reference level offset

AQT Measurement time for data acquisition.

RBW Resolution bandwidth

DBW Demodulation bandwidth

Freq Center frequency for the RF signal

Window title bar information

For each diagram, the header provides the following information:
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Welcome to the R&S FSV3 AM/FM/PM Modulation Analysis application

Understanding the display information

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

1 = Window number

2 = Window type

3 = Trace color

4 = Trace number

5 = Detector

6 = Trace mode

7 = Reference value (at the defined reference position)

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

Diagram footer information

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

"RF Spectrum”

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

RF Time domain

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

AF Spectrum

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

AF Time domain

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

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

Status bar information

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

Furthermore, the progress of the current operation is displayed in the status bar.
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3 Measurements and result displays

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

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

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

Basis for evaluation

All evaluations are based on the 1/Q data set acquired during the measurement. The
spectrum of the modulated signal to be evaluated is determined by the demodulation
bandwidth. However, it can be restricted to a limited span ("AF Span") if only part of the
signal is of interest. Furthermore, the time base for evaluations in the time domain can
be restricted to analyze a smaller extract in more detail, see Chapter 4.6, "Time
domain zoom", on page 32.
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(VI T g TSN B L] 04 F= o PR 18
YIS o1 (B o o S 19
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IS o Y=o £ o o S 21
[ T g ST B Lo Y0 ¢ = 11 o PPN 22
[ ] 0 1= o i o R 23
RESUIL SUMMAIY ... e rese e e e e eeaaaaaaaaeeennens 24
Y =T T =1 o] L= TR 26
Y =T Tl == | N1 SN 26

AM Time Domain
Displays the modulation depth of the demodulated AM signal (in %) versus time.
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1 AM Time Domain o 1AP Clrw Ref: 0,00 %4

CF 100.0 MHz 1001 pts

Optionally, the settling time can be evaluated and displayed, see Chapter 5.7.7, "Set-
tling time", on page 77.

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:AM:REL"'
(See LAYout :ADD[ :WINDow] ? on page 237)

FM Time Domain
Displays the frequency spectrum of the demodulated FM signal versus time.
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1 FM Time Domain o 14P Clrw Ref:C

CF 100.0 MHz 1001 pts

Optionally, the settling time can be evaluated and displayed, see Chapter 5.7.7, "Set-
tling time", on page 77.

Remote command:
LAY:ADD? 'l',RIGH, 'XTIM:FM'
(See LAYout :ADD[ :WINDow] ? on page 237)

PM Time Domain
Displays the phase deviations of the demodulated PM signal (in rad or °) versus time.
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1 PM Time Domain o 14P Clrw Ref:0

CF 100,00 MHz 1001 pts

Optionally, the settling time can be evaluated and displayed, see Chapter 5.7.7, "Set-
tling time", on page 77.

Remote command:

LAY:ADD? '1',RIGH, 'XTIM:PM'

(See LAYout :ADD[ :WINDow] ? on page 237)

AM Spectrum

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

User Manual 1178.9049.02 — 10 19



R&S®FSV3-K7 Measurements and result displays

2 AM Spectrum

AF CF 1.25 MHz 1001 pts AF Span 2.5 MHz

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

Remote command:
LAY:ADD? '1l',RIGH, '"XTIMe:AM:REL:AFSPectruml'
(see LAYout :ADD[:WINDow] ? on page 237)

FM Spectrum

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

AF CF 1.25 MHz 1001 pts AF Span 2.5 MHz

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

Remote command:

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

(see LAYout :ADD[:WINDow] ? on page 237)

PM Spectrum

Displays the phase deviations of the demodulated PM signal (in rad, ° or dB) versus
AF span. The spectrum is calculated from the demodulated AM signal in the time
domain via FFT.
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2 PM Spectrum o1 AP Clrw Ref: 10,00 rad

N N

AF Stop 1.0 MHz

AF Start 0.0 Hz ' pts

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

Remote command:

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

(see LAYout:ADD[:WINDow] ? on page 237)

RF Time Domain

Displays the RF power of the input signal versus time. The level values represent the
magnitude of the I/Q data set.
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1 RF Time Domain o1 AP Clrwy

CF 100.0 MHz 1001 pts

Optionally, the settling time can be evaluated and displayed, see Chapter 5.7.7, "Set-
tling time", on page 77.

Remote command:

LAY:ADD? '1',RIGH, 'XTIM:AM'

(see LAYout :ADD[ :WINDow] ? on page 237)

RF Spectrum

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

1001 pts Span 1.0 MHz

Remote command:
LAY:ADD? 'l',RIGH, 'XTIM:SPECTRUM'

(see LAYout:ADD[:WINDow] ? on page 237)

Result Summary
The "result summary" displays the results of the demodulation functions for all windows

in a table.

4 Result Summary
Carrier Power -20.69 dBm Carrier Offset 390.56 Hz

Settling Time +Peak -Peak tPeak/2 RMS Mod. Freq. SINAD DISTORT
s < =z 1 . . .

FM 1,022 ps 4.8423 MHz -1.8343 MHz 3. s MHz  1.1283 MHz

The following general results are provided:
For each demodulation, the following results are provided:

Label Description

"Carr Power" Measured carrier power

"Carr Offset" Carrier offset to nominal center frequency
"Mod. Depth" Modulation depth
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Table 3-1: Result summary description

Label

Description

"Settling Time"

Time after which signal remains in a specified value range.

Only evaluated and displayed if enabled, see Chapter 5.7.7, "Settling time",
on page 77.

"+Peak"

Positive peak (maximum)

"-Peak”

Negative peak (minimum)

"+/-Peak/2"

Average of positive and negative peaks

"RMS"

Root Mean Square value

"Mod Freq"

Modulation frequency

"SINAD"

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

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

P, total

SINADIdB] :20-log[P e
Noise distortion

"DISTORT"

Modulation distortion in %
(Calculated only if "SINAD" is also calculated)

Measures the distortion of the modulation in relation to the total power of the signal
inside the AF spectrum span. Indicates the quality of the modulation.

\/Ptotal - Psz'gnal
V P total

M odulation distortion =

* 100%

"THD"

Total harmonic distortion

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

(Calculated only if AF Spectrum is displayed)
S U?
THD(dB] = 20 - log ;fi?
V Zizl Uz2

Note: Relative demodulation results. Optionally, the demodulation results in relation to
user-defined or measured reference values are determined. See Chapter 5.7.6, "Result
table settings", on page 74.

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

® "Carrier Power": the power of the carrier without modulation
e "Carrier Offset": the deviation of the calculated carrier frequency to the ideal carrier

frequency

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

LAY:ADD? '1',RIGH,RSUM, see LAYout :ADD[:WINDow] ? on page 237
Results:

Chapter 10.7.3, "Retrieving result summary values", on page 250

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

This table is displayed automatically if configured accordingly.

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

21725 ms -6.80 dBm
13.859 ms -0.00 dB

4.6259 ms -0.00 dB
9.2331 ms -0.00 dB

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

Remote command:

LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 237
Results:

CALCulate<n>:MARKer<m>:X on page 272
CALCulate<n>:MARKer<m>:Y? on page 272

Marker Peak List

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

3 Marker Peak List
Whnd x-Yalue

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

Remote command:

LAY:ADD? '1',RIGH, PEAK, see LAYout:ADD[:WINDow]? on page 237
Results:

CALCulate<n>:MARKer<m>:X on page 272
CALCulate<n>:MARKer<m>:Y? on page 272
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Demodulation process

4 Measurement basics

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

4.1

Demodulation PrOCESS.......cuvvviiiiiiiiiiii e e e e e e e e e as 27
Demodulation bandwidth.............coooi e 29
Sample rate and demodulation bandwidth.............cocoi 30
F o R (e e =T £ T PP PPR 31
i {1 T PR 32
L g 1S3 o100 F= 110 1o o o 4 S 32
I/Q data import and EXPOrt........ccuueiiiiiiiee e 33

Demodulation process

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

For details on general 1/Q data processing in the R&S FSV/A, refer to the reference
part of the 1/Q Analysis remote control description in the R&S FSV/A User Manual.
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Demodulation process

Software demodulator

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

Figure 4-1: Block diagram of software demodulator
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Demodulation bandwidth

The AM DC, FM DC and PM DC raw data of the demodulators is fed into the "Trace
Arithmetic" block that combines consecutive data sets. Possible trace modes are:
Clear Write, Max Hold, Min Hold and Average. The output data of the "Trace Arith-
metic" block can be read via remote control ([SENS: ] ADEM: <evaluation>:RES?,
see [SENSe: ]ADEMod:AM[:ABSolute] [:TDOMain] :RESult? on page 245.

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

In addition, important parameters are calculated:

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

® average power = carrier power (RF power)

® average frequency = carrier frequency offset (FM)

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

AC coupling is possible with FM and PM display.

4.2 Demodulation bandwidth

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

Therefore the following formulas apply:

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

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

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

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

For help on determining the adequate demodulation bandwidth, see "Determining the
demodulation bandwidth" on page 131.

A practical example is described in Chapter 8, "Measurement example: demodulating
an FM signal”, on page 126.
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Sample rate and demodulation bandwidth

4.3 Sample rate and demodulation bandwidth

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

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

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

The minimum trigger offset is (-Meas.time,x)

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

Demodulation BW Sample Rate (Flat Top) Sample Rate (Gaussian Top)
100 Hz 122.0703125 Hz 400 Hz
200 Hz 244140625 Hz 800 Hz
400 Hz 488.28125 Hz 1.6 kHz
800 Hz 976.5625 Hz 3.2kHz
1.6 kHz 1.953125 kHz 6.4 kHz
3.2 kHz 3.90625 kHz 12.8 kHz
6.4 kHz 7.8125 kHz 25.6 kHz
12.5 kHz 15.625 kHz 50 kHz
25 kHz 31.25 kHz 100 kHz
50 kHz 62.5 kHz 200 kHz
100 kHz 125 kHz 400 kHz
200 kHz 250 kHz 800 kHz
400 kHz 500 kHz 1.6 MHz
800 kHz 1 MHz 3.2 MHz
1.6 MHz 2 MHz 6.4 MHz
3 MHz 4 MHz 12 MHz
5 MHz 8 MHz 20 MHz
8 MHz 16 MHz 32 MHz
10 MHz 32 MHz 40 MHz
18 MHz 32 MHz 72 MHz
28 MHz 64 MHz 112 MHz
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AF triggers
Demodulation BW Sample Rate (Flat Top) Sample Rate (Gaussian Top)
40 MHz 64 MHz 160 MHz
80 MHz 128 MHz 320 MHz

Flat top filters require an 1/Q bandwidth at least the size of the demodulation bandwidth

@ on the R&S FSV/A. Gauss filters require at least twice the size of the demodulation
bandwidth on the R&S FSV/A. If necessary, install optional bandwidth extensions on
the R&S FSV/A to use the required demodulation filter.

Example:

For example, a 500 MHz flat top filter requires a bandwidth extension of 500 MHz or
larger (e.g. B512). A 500 MHz Gauss filter requires a bandwidth extension of

1000 MHz or larger (e.g. B1200).

Large numbers of samples

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

@ Effects of measurement time on the stability of measurement results

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

Stability is achieved by a digital filter which sufficiently suppresses the modulation. As
a prerequisite, the measurement time must be = 3 x 1 / modulation frequency, i.e. at
least three periods of the AF signal are recorded.

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

4.4 AF triggers

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

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

4.5 AF filters

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

4.6 Time domain zoom

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

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

‘;H Hhi H' HM ﬂ”; W (M “ H TW ‘\| th\n’ t'l‘ I ‘\;{!\ r‘\;’» WW M

106 pls

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

1 FM Time Domain

Start 0.0 s 1004-pis 2.0 ms

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

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

User Manual 1178.9049.02 — 10 32



R&S®FSV3-K7 Measurement basics

I/Q data import and export

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

t t t t
4.5 5 4 45 5

Time domain zoom Graphical zoom

4.7 1/Q data import and export

Baseband signals mostly occur as so-called complex baseband signals, i.e. a signal
representation that consists of two channels; the inphase (l) and the quadrature (Q)
channel. Such signals are referred to as 1/Q signals. The complete modulation informa-
tion and even distortion that originates from the RF, IF or baseband domains can be
analyzed in the I/Q baseband.

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

Generating and saving 1/Q signals in an RF or baseband signal generator or in
external software tools to analyze them with the R&S FSV/A later

Capturing and saving 1/Q signals with the R&S FSV/A to analyze them with the
R&S FSV/A or an external software tool later

As opposed to storing trace data, which can be averaged or restricted to peak val-
ues, I/Q data is stored as it was captured, without further processing. Multi-channel
data is not supported.
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I/Q data import and export

The data is stored as complex values in 32-bit floating-point format. By default, the
I/Q data is stored in a format with the file extension .ig.tar.

For a detailed description, see the R&S FSV/A 1/Q Analyzer and I/Q Input User
Manual.

For example, you can capture I/Q data using the I/Q Analyzer application, if available,
and then analyze that data later using the R&S FSV3 AM/FM/PM Modulation Analysis
application.

O An application note on converting Rohde & Schwarz 1/Q data files is available from the
= Rohde & Schwarz website:

1EF85: Converting R&S 1/Q data files

For details on import and export functions, see the R&S FSV/A I/Q Analyzer and 1/Q
Input User Manual.
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Configuration overview

5 Configuration

Access: [MODE] > "AM FM PM Analog Demod"
Analog Modulation Analysis requires a special application on the R&S FSV/A.

When you activate an R&S FSV3 AM/FM/PM Modulation Analysis application the first
time, a set of parameters is passed on from the currently active application. After initial
setup, the parameters for the channel are stored upon exiting and restored upon re-
entering the channel. Thus, you can switch between applications quickly and easily.

When you activate the R&S FSV3 AM/FM/PM Modulation Analysis application, Analog
Modulation Analysis for the input signal is started automatically with the default config-
uration. The "AM FM PM Analog Demod" menu is displayed and provides access to
the most important configuration functions.

The remote commands required to perform these tasks are described in Chapter 10,
"Remote commands for AM/FM/PM Modulation Analysis", on page 132.
Predefined settings

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

For an overview of predefined standards and settings see Chapter A.1, "Predefined
standards and settings", on page 339.

o  Configuration OVEIVIEW..........cceiiiiii e e e e 35
e Configuration according to standards.............ooooiiiiiiiii e 37
e Input and frontend SEHNGS. ... .ueeiiiiiiiii i 39
®  Trigger CONfIQUIALION. .......uuiiiii e 48
®  Data aCqUISITION.....ccceii e e eeaaaa, 54
o  Demodulation diSPIaY........uceee i —————————— 59
®  DemOdUIBLION. ... e 59
@ OULPUL SEHINGS. ..ceiiiiiiiiticcccee s e e e e e e e e e e e e e e e e eeeeeeeeeaarana 79
e Adjusting settings automatically...........ccueeiiiiiiiii e 82

5.1 Configuration overview

Access: "Meas Config" > "Overview"

Using the R&S FSV3 AM/FM/PM Modulation Analysis application you can perform
Analog Modulation Analysis using predefined standard setting files, or independently of
standards using user-defined measurement settings. Such settings can be stored for
recurrent use.

Thus, configuring AM/FM/PM Modulation Analysis measurements requires one of the
following tasks:

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

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

"Overview" window

Throughout the channel configuration, an overview of the most important currently
defined settings is provided in the "Overview".

Overview

Analog Demod

Input RF

Ref Level 0.0 dBm

Level Offset 0.0dB

At 10.0dB DBW 5.0 MHz

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

@ Input/Frontend Data Acquisition—* Demod/Display — @ Output

Trigger Em Demod Settings —> LUELE

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

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

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

1. Input/Frontend
See Chapter 5.3, "Input and frontend settings", on page 39

2. Trigger
See Chapter 5.4, "Trigger configuration”, on page 48

3. Data Acquisition
See Chapter 5.5, "Data acquisition", on page 54

4. Demod/Display
See Chapter 5.6, "Demodulation display", on page 59

5. Demodulation Settings
See Chapter 5.7, "Demodulation”, on page 59

6. Analysis
See Chapter 6, "Analysis", on page 86

7. (Optionally:) Outputs
See Chapter 5.8.1, "Output settings", on page 79

User Manual 1178.9049.02 — 10 36



R&S®FSV3-K7 Configuration

Configuration according to standards

To configure settings

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

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

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

Remote command:
SYSTem:PRESet:CHANnel [ :EXEC] on page 142

Setup Standard
Opens a file selection dialog box to select a predefined setup file. See "Setup Stan-
dard" on page 38.

Specific Settings for

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

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

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

5.2 Configuration according to standards

Access: "Overview" > "Setup Standard"

Various predefined settings files for common standards are provided for use with the
R&S FSV3 AM/FM/PM Modulation Analysis application. In addition, you can create
your own settings files for user-specific measurements.

For details on which settings are defined and an overview of predefined standards see
Chapter A.1, "Predefined standards and settings", on page 339.

7= (U] TS = T = o PRSP 38
L Selecting Storage Location - Drive/ Path/ Files..........cccoueeeeeeeeeeeeieeesenenns 38
L FIIE NAME.....eceveee ettt et es s e s s asa ettt nnas 38
L Load StANAAIG......c.cocveeeeececececectete e e eeeeas ettt es e s s anaeae st senenans 38
L SAVE SEANAIG. ...ttt ettt ee et et e e et et ee et eaeeeeeeeeeeeeeeeeeaen 38
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Setup Standard

Opens a file selection dialog box to select a predefined setup file. The predefined set-
tings are configured in the R&S FSV3 AM/FM/PM Modulation Analysis application,
which allows for quick and easy configuration for commonly performed measurements.

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

The default storage location for the settings files is:
C:\R_S\INSTR\USER\predefined\AdemodPredefined.

Note: Saving instrument settings in secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

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

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

For details on the filename and location, see the "Data Management" topic in the
R&S FSV/A User Manual.

Load Standard < Setup Standard
Loads the selected measurement settings file.

Remote command:
[SENSe: ] ADEMod:PRESet [ : STANdard] on page 143

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

Remote command:
[SENSe: ] ADEMod: PRESet : STORe on page 143

Delete Standard < Setup Standard

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

Note: Restoring predefined standard files. The standards predefined by Rohde &
Schwarz available at the time of delivery can be restored using the "Restore Standard
Files" function (see "Restore Standard Files" on page 38).

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

ery.
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5.3

5.3.1

5.3.1.1

Input and frontend settings

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

Remote command:
[SENSe: ] ADEMod: PRESet :RESTore on page 143

Input and frontend settings

Access: "Overview" > "Input/Frontend"

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

®  INPUL SOUICE SEHINGS. . uuuiiiiciiie e e e e e e e e e e e e e e e e e e eeeeeaeeanes 39
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Input source settings

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

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

o  Radio freqUENCY INPUL.......ciieeeeeee e e e e e e e e e e nnn e aee s 39
e Settings for input from I/Q data fileS........cceeeeiieieiiii e, 42

Radio frequency input

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

Input Source Power Sensor External Generator Amplitude @ Frequency Probes

Radio (]
Frequency

Input Coupling AC
I/QFile

Impedance 50Q

Direct Path Auto off

YIG-Preselector On off
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RF Input Protection

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

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

Radio FrequenCy STate... ... 40
1T 01U 0 0T o] 11 o SRR 40
[ g oYY =1 g T =TS 40
DIrECE Path... e e e 41
Y IG-PrESEIECION. ... ettt e e e e e e e e 41
[a] o] U1 A @70 o1 g 1Y 1 (o ] PPN 41

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

Remote command:
INPut:SELect on page 145

Input Coupling
The RF input of the R&S FSV/A can be coupled by alternating current (AC) or direct
current (DC).

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

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

Remote command:
INPut:COUPling on page 144

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

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

This value also affects the unit conversion (see "Reference Level" on page 44).

User Manual 1178.9049.02 — 10 40



R&S®FSV3-K7 Configuration

Input and frontend settings

Remote command:
INPut: IMPedance on page 145

Direct Path
Enables or disables the use of the direct path for small frequencies.

In spectrum analyzers, passive analog mixers are used for the first conversion of the
input signal. In such mixers, the LO signal is coupled into the IF path due to its limited
isolation. The coupled LO signal becomes visible at the RF frequency 0 Hz. This effect
is referred to as LO feedthrough.

To avoid the LO feedthrough the spectrum analyzer provides an alternative signal path
to the A/D converter, referred to as the direct path. By default, the direct path is
selected automatically for RF frequencies close to zero. However, this behavior can be
disabled. If "Direct Path" is set to "Off", the spectrum analyzer always uses the analog

mixer path.

"Auto" (Default) The direct path is used automatically for frequencies close
to zero.

"Off" The analog mixer path is always used.

Remote command:
INPut:DPATh on page 145

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option R&S FSV3-B11 on the R&S FSV/A.

An internal YIG-preselector at the input of the R&S FSV/A ensures that image frequen-
cies are rejected. However, image rejection is only possible for a restricted bandwidth.
To use the maximum bandwidth for signal analysis, you can disable the YIG-preselec-
tor at the input of the R&S FSV/A, which can lead to image-frequency display.

Note: Note that the YIG-preselector is active only on frequencies greater than

7.5 GHz. Therefore, switching the YIG-preselector on or off has no effect if the fre-
quency is below that value.

For frequencies above 50 GHz (requires option R&S FSV3-B54G, for R&S FSVA3050
only), the YIG-preselector is automatically switched off (internally, not indicated in the
display). In this case, image frequencies can occur, as specified in the specifications
document.

Remote command:
INPut:FILTer:YIG[:STATe] on page 145

Input Connector
Determines which connector the input data for the measurement is taken from.

"RF" (Default:) The "RF Input" connector

"RF Probe" The "RF Input" connector with an adapter for a modular probe
This setting is only available if a probe is connected to the "RF Input"
connector.

Remote command:
INPut :CONNector on page 144
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5.3.1.2 Settings for input from 1/Q data files

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

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

On

Input File

C:\nd-e.iq.tar Select File

Saved by: RsIqTar DLL Write Class
Comment:

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

Number of Samples: 2469888

Duration of Signal: 20.1 ms

Number of Channels: |

T I LT o 10 T ST = (= TS 42
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1/Q Input File State
Enables input from the selected 1/Q input file.

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

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

Remote command:
INPut:SELect on page 145

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

The 1/Q data file must be in one of the following supported formats:
.ig.tar

Ligw

.CSV

.mat

WV

.aid
For details on formats, see the R&S FSV/A 1/Q Analyzer and 1/Q Input user manual.

The file type is determined by the file extension. If no file extension is provided, the file
type is assumed to be .ig.tar. For .mat files, Matlab® v4 is assumed.

Note: Only a single data stream or channel can be used as input, even if multiple
streams or channels are stored in the file.

Note: For some file formats that do not provide the sample rate and measurement time
or record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.
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The default storage location for I/Q data files is C: \R_S\INSTR\USER.

Remote command:
INPut:FILE:PATH on page 146

5.3.2 Amplitude settings

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

Amplitude settings determine how the R&S FSV/A must process or display the expec-
ted input power levels.
Configuring amplitude settings allows you to:

® Adapt the instrument hardware to the expected maximum signal level by setting
the Reference Level to this maximum
® Consider an external attenuator or preamplifier (using the "Offset").

® Optimize the SNR of the measurement for low signal levels by configuring the Ref-
erence Level as high as possible without introducing compression, clipping or over-
load. Use early amplification by the preamplifier and a low attenuation.

® Optimize the SNR for high signal levels and ensure that the instrument hardware is
not damaged, using high attenuation and AC coupling (for DC input voltage).

e Adapt the reference impedance for power results when measuring in a 75-Ohm
system by connecting an external matching pad to the RF input.

Amplitude

Amplitude Scale

Input Settings

0.0 dBm Preamplifier
Offset 0.0 dB
Unit dBm -

Impedance
Auto Level

Value
Attenuation

Pad Type

Electronic Attenuation
Mode Auto Manual

State

Value 10.0 dB Mode

Value
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Reference Level

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

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

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

Note that for input from the External Mixer (R&S FSV3-B21) the maximum reference
level also depends on the conversion loss; see the R&S FSV3000/ FSVA3000 base
unit user manual for details.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :RLEVel
on page 189

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

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

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

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

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 189

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

In the default state, the level is displayed at a power level of 1 mW (= dBm). Via the
known input impedance (50 Q or 75 Q, see "Impedance" on page 40), conversion to
other units is possible.
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Remote command:
INPut: IMPedance on page 145
CALCulate<n>:UNIT:POWer on page 188

Setting the Reference Level Automatically (Auto Level) — Reference Level
To determine the required reference level, a level measurement is performed on the
R&S FSV/A.

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

You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meas Time Manual)" on page 84).

Remote command:
[SENSe: ]ADJust:LEVel on page 231

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

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

By default and when no (optional) electronic attenuation is available, mechanical
attenuation is applied.

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB). Other
entries are rounded to the next integer value. The range is specified in the specifica-
tions document. If the defined reference level cannot be set for the defined RF attenua-
tion, the reference level is adjusted accordingly and the warning "limit reached" is dis-
played.

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

Remote command:
INPut:ATTenuation on page 190
INPut:ATTenuation:AUTO on page 190

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the R&S FSV/A, you
can also activate an electronic attenuator.

In "Auto" mode, the settings are defined automatically; in "Manual" mode, you can
define the mechanical and electronic attenuation separately.

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) above 7 GHz.

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as
possible to reduce the amount of mechanical switching required. Mechanical attenua-
tion can provide a better signal-to-noise ratio, however.
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When you switch off electronic attenuation, the RF attenuation is automatically set to
the same mode (auto/manual) as the electronic attenuation was set to. Thus, the RF
attenuation can be set to automatic mode, and the full attenuation is provided by the
mechanical attenuator, if possible.

The electronic attenuation can be varied in 1 dB steps. If the electronic attenuation is

on, the mechanical attenuation can be varied in 5 dB steps. Other entries are rounded
to the next lower integer value.

If the defined reference level cannot be set for the given attenuation, the reference
level is adjusted accordingly and the warning "limit reached" is displayed in the status
bar.

Remote command:
INPut:EATT:STATe on page 192
INPut :EATT:AUTO on page 191
INPut:EATT on page 191

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

The parameters "Input Coupling” and "Impedance" are identical to those in the "Input”
settings.

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

You can use a preamplifier to analyze signals from DUTs with low output power.
For R&S FSV/A, the following settings are available:

"Off" Deactivates the preamplifier.

"15 dB" The RF input signal is amplified by about 15 dB.

"30 dB" The RF input signal is amplified by about 30 dB.

"On" Using the preamplifier with the option number 1330.3465.02: the

input signal is amplified by 30 dB if the preamplifier is activated.

For R&S FSV/A3044 models, the preamplifier is only available under the following con-
ditions:
® |n zero span, the maximum center frequency is 43.5 GHz
® For frequency spans, the maximum stop frequency is 43.5 GHz
® For I/Q measurements, the maximum center frequency depends on the analysis
bandwidth:
feenter < 43.5 GHz - (<Analysis_bw>/2)

If any of the conditions no longer apply after you change a setting, the preamplifier is
automatically deactivated.

Remote command:
INPut:GAIN:STATe on page 193
INPut:GAIN[:VALue] on page 193
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5.3.3 Frequency

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

Power Sensor Amplitude Frequency Auto Seftings

Frequ

Center 3.75 GHz

r Frec

Stepsize 0.1 * Demod BW

(07T o1 (Y g (=To [V T o[ PR 47
Center FreqUENCY StEPSIZE. ... .o e e e e e eeas 47

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

The allowed range of values for the center frequency depends on the frequency span.
span > 0: spanmin/2 < 1:center < 1:max - Spanmin/2

frax @nd span,,, depend on the instrument and are specified in the specifications docu-
ment.

Remote command:
[SENSe: ] FREQuency:CENTer on page 186

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

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

BW" demodulation bandwidth.

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

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

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

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

"Manual" Defines a fixed step size for the center frequency. Enter the step size
in the "Value" field.
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Remote command:

[SENSe: ] FREQuency:CENTer: STEP: LINK on page 187

[SENSe: ] FREQuency:CENTer:STEP: LINK: FACTor on page 187
[SENSe: ] FREQuency:CENTer: STEP on page 186

5.4 Trigger configuration

Access: "Overview" > "Trigger"

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

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

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

For background information on trigger settings, trigger output and working with external
triggers, see the R&S FSV/A User Manual.

Trigger @ X

Trigger Source

Source Free Run

Level Drop-Qut Time

Offset Slope

Hysteresis Holdoff

® Trigger Source SENGS......ccccoiii e 48
o Trigger input and output SEttNGS.........oooiiiiiiiii e 52

5.4.1 Trigger source settings

Access: "Overview" > "Trigger" > "Trigger Source" tab
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L EXEErNAl THGGEE 1/2..evcvevieeeeeeeeeeeeeeeeeeetee et es e ee e s saeee s s enessssssesanananans 49
L IR POWET ...ttt 49
L FM (Offline) / AM (Offline) / PM (Offline) / RF (OffliNe)........ceuvvevevrvererererennne. 50
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Trigger Source

In the R&S FSV3 AM/FM/PM Modulation Analysis application, the next measurement
can be triggered if the selected input signal exceeds the threshold specified using the
"Trigger Level" setting (see "Trigger Level" on page 50). Thus, a periodic signal
modulated onto the carrier frequency can be displayed. It is recommended that the
measurement time covers at least five periods of the audio signal.

Remote command:
TRIGger[:SEQuence] : SOURce on page 205

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

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 205

External Trigger 1/2 — Trigger Source
Data acquisition starts when the TTL signal fed into the specified input connector
meets or exceeds the specified trigger level.

(See "Trigger Level" on page 50).

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

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

"External Trigger 1"
Trigger signal from the "Trigger 1 Input / Output" connector.

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

Remote command:
TRIG:SOUR EXT, TRIG:SOUR EXT2
See TRIGger [ :SEQuence] : SOURce on page 205

IF Power — Trigger Source

The R&S FSV/A starts capturing data as soon as the trigger level is exceeded around
the third intermediate frequency.
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For frequency sweeps, the third IF represents the start frequency. The trigger threshold
depends on the defined trigger level, as well as on the RF attenuation and preamplifi-
cation. A reference level offset, if defined, is also considered. The trigger bandwidth at
the intermediate frequency depends on the RBW and sweep type. For details on avail-
able trigger levels and trigger bandwidths, see the instrument specifications document.

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

This trigger source is only available for RF input.

The available trigger levels depend on the RF attenuation and preamplification. A refer-
ence level offset, if defined, is also considered.

For details on available trigger levels and trigger bandwidths, see the specifications
document.

Remote command:
TRIG:SOUR IFP, see TRIGger[:SEQuence] : SOURce on page 205

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

Remote command:
TRIGger [:SEQuence] : SOURce on page 205

Time < Trigger Source
Triggers in a specified repetition interval.

See "Repetition Interval" on page 51.

Remote command:
TRIG:SOUR TIME, see TRIGger [ :SEQuence] : SOURce on page 205

Power Sensor < Trigger Source
Uses an external power sensor as a trigger source. This option is only available if a
power sensor is connected and configured.

Note: For Rohde & Schwarz power sensors, the "Gate Mode" Lv/ is not supported. The
signal sent by these sensors merely reflects the instant the level is first exceeded,
rather than a time period. However, only time periods can be used for gating in level
mode. Thus, the trigger impulse from the sensors is not long enough for a fully gated
measurement; the measurement cannot be completed.

Remote command:
TRIG:SOUR PSE, see TRIGger [:SEQuence] : SOURce on page 205

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

For details on supported trigger levels, see the instrument specifications document.

Remote command:
TRIGger [:SEQuence] : LEVel: IFPower on page 203
TRIGger [:SEQuence] : LEVel:IQPower on page 203
TRIGger[:SEQuence] :LEVel [ :EXTernal<port>] on page 202
TRIGger|[: ] :LEVel :AM:RELative on page 203

[: ]

TRIGger :LEVel :AM[:ABSolute] on page 203

SEQuence

SEQuence
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TRIGger [:SEQuence] : LEVel : FM on page 204
TRIGger [:SEQuence] : LEVel : PM on page 204

Repetition Interval
Defines the repetition interval for a time trigger.

The shortest interval is 1 ps. The granularity of the repetition interval is 1/256 MHz.

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

Remote command:
TRIGger[:SEQuence] : TIME:RINTerval on page 206

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

Offset > 0: Start of the sweep is delayed

Offset < 0: Sweep starts earlier (pretrigger)

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

Remote command:
TRIGger [:SEQuence] :HOLDoff [:TIME] on page 201

Hysteresis

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

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

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

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 202

Drop-Out Time

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

Remote command:

TRIGger [:SEQuence] : DTIMe on page 201

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

Remote command:
TRIGger [ :SEQuence] : SLOPe on page 204
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5.4.2

Trigger configuration

Trigger Holdoff
Defines the minimum time (in seconds) that must pass between two trigger events.
Trigger events that occur during the holdoff time are ignored.

Remote command:
TRIGger [ :SEQuence] : IFPower :HOLDof f on page 201

Trigger input and output settings

Access: "Overview" > "Trigger" > "Trigger In/Out" tab

LI AT 1T St 1 PP 52
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Trigger 1/2

Output

Noise Source On

Trigger 1 Input Output

Trigger 2 Input Output

Trigger 3 Output

Output Type Output OFF

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

Note: Providing trigger signals as output is described in detail in the R&S FSV/A User
Manual.

"Trigger 1" "Trigger 1" is input only.

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

"Trigger 3" Defines the usage of the variable "Trigger 3 Input/Output" connector
on the rear panel
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Trigger configuration

"Input" The signal at the connector is used as an external trigger source by
the R&S FSV/A. Trigger input parameters are available in the "Trig-
ger" dialog box.

"Output” The R&S FSV/A sends a trigger signal to the output connector to be
used by connected devices.
Further trigger parameters are available for the connector.

Note: For offline AF or RF triggers, no output signal is provided.

Remote command:
OUTPut :TRIGger<tp>:DIRection on page 207

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

"Output Off" Deactivates the output. (Only for "Trigger 3", for which only output is

supported.)
"Device Trig- (Default) Sends a trigger when the R&S FSV/A triggers.
gered"
"Trigger Sends a (high level) trigger when the R&S FSV/A is in "Ready for trig-
Armed" ger" state.

This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low-level signal at the "AUX" port (pin 9).
For details, see the description of the STATus : OPERation register
in the R&S FSV/A User Manual and the description of the "AUX" port
in the R&S FSV/A Getting Started manual.

"User Defined" Sends a trigger when you select "Send Trigger".
In this case, further parameters are available for the output signal.

Remote command:
OUTPut:TRIGger<tp>:0TYPe on page 207

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

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

v trigger v trigger
5 - 5 | -
J_L R s [l
low-level constant, high-level constant,
high-level trigger low-level trigger

Remote command:
OUTPut:TRIGger<tp>:LEVel on page 207

Pulse Length «— Output Type < Trigger 1/2
Defines the duration of the pulse (pulse width) sent as a trigger to the output connector.
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5.5

5.5.1

Data acquisition

Remote command:
OUTPut:TRIGger<tp>:PULSe:LENGth on page 208

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

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

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

Remote command:
OUTPut:TRIGger<tp>:PULSe:IMMediate on page 208

Data acquisition

Access: "Overview" > "Data Acquisition"

You configure how data is acquired and then demodulated in the "Data Acquisition”
dialog box.

o  Bandwidth SEtiNGS......uuueueiiiiii e ———— 54
@ SWEEP SEHINGS. oo ————————————— 55

Bandwidth settings

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

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

Data Acquisition [

Bandwidth Sweep

Demodulation Bandwidth SRl gF

Demodulation Filter Flat Gauss

Meas Time (AQT) 62.5 s

Resolution Bandwidth

Demodulation Bandwidth.............couuiiiiiii s 55
DemMOAUIALION FIlEI...ccuee et e e e et e e e e e s 55
Measurement TiMe (AQT ). et e e e e e e ee e 55
Resolution BandWidth.............couueiiiiiiiie et 55
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Data acquisition

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

For recommendations on finding the correct demodulation bandwidth, see Chapter 4.2,
"Demodulation bandwidth", on page 29.

Remote command:
[SENSe: ] BWIDth:DEMod on page 198

Demodulation Filter
Defines the filter to be used for demodulation.

For details on sample rates, measurement times and trigger offsets for various demod-
ulation bandwidths when using a Gaussian filter, see Chapter 4.3, "Sample rate and
demodulation bandwidth", on page 30.

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

Remote command:
[SENSe: ]BWIDth:DEMod: TYPE on page 199

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

Remote command:
[SENSe: ] ADEMod:MTIMe on page 197

Resolution Bandwidth
Defines the resolution bandwidth for data acquisition. The available range is defined in
the specifications document.

Remote command:
[SENSe: ]BANDwidth[:RESolution] on page 199

5.5.2 Sweep settings

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

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

Data acquisition

Data Acquisition

Bandwidth Sweep

Meas Time (AQT) 28yl

Sweep Points 1001

Sweep Count 0

Select Frame

Continue Frame on

Frame Count

Spectrogram Clear

Specifics for 1: FM Time Domain  ~

Continuous SWEEP / RUN CONt...uuiiiiiiiiciiicie e a e e 56
Single Sweep / RUN SINGIE....couiiiii e 57
ContiNUE SINGIE SWEEP.......ueiiiiiiiiiie bbb 57
Measurement TIMe (AQT)..c.iuiueeeeie et e s srabre e e e e saneeeeas 57
SWEEP POINTS ..t e e e e e e e e e s e e e aaaaeeaaaaaanane 57
SV =T=T o V=T = To [T O T o | PSS 58
Y= (=T = [ TP PUUTRRR 58
L070] a1 111U L= o =T o 1= TP 58
Frame COUNL..... ..ot e e e e e e e e e e e e e e e e e e e s s e seneeeeeeeas 58
(O 1oT ST o= Ter 1 oo [ =1 4 o FOU PO PRT T 59

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

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

Note: Sequencer. If the Sequencer is active, "Continuous Sweep" only controls the
sweep mode for the currently selected channel. However, the sweep mode only takes
effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in continuous sweep mode is swept repeat-
edly.
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Data acquisition

If the Sequencer is active in MSRT mode, the "Continuous Sweep" function does not
start data capturing. It merely affects trace averaging over multiple sequences. In this
case, trace averaging is performed.

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

For details on the Sequencer, see the R&S FSV/A User Manual.

Remote command:
INITiate<n>:CONTinuous on page 233

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

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

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

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

If the Sequencer is off, only the evaluation for the currently displayed channel is upda-
ted.

For details on the Sequencer, see the R&S FSV/A User Manual.

Remote command:
INITiate<n>[:IMMediate] on page 233

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

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

Remote command:
INITiate<n>:CONMeas on page 233

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

Remote command:
[SENSe: ] ADEMod:MTIMe on page 197

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

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

Remote command:
[SENSe: ] SWEep [ :WINDow<n>] : POINts on page 200

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

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

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

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

Remote command:
[SENSe: ] SWEep:COUNt on page 199

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

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

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

The most recent frame is number 0, all previous frames have a negative number.

Remote command:
CALCulate<n>:SPECtrogram:FRAMe: SELect on page 258

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

This function is available in single sweep mode only.

® On
When the average or peak values are determined for the new sweep, the results of
the previous sweeps in the spectrogram are also considered.

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

Remote command:
CALCulate<n>:SPECtrogram:CONTinuous on page 257

Frame Count

Determines how many frames are plotted during a single sweep (as opposed to a con-
tinuous sweep). The maximum number of possible frames depends on the history
depth (see "History Depth" on page 92).

Remote command:

CALCulate<n>:SPECtrogram:FRAMe : COUNt on page 258
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Demodulation

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

This function is only available if a spectrogram is selected.

Remote command:
CALCulate<n>:SPECtrogram:CLEar[:IMMediate] on page 257

5.6 Demodulation display

Access: "Overview" > "Demod/Display”
The demodulated signal can be displayed using various evaluation methods. All evalu-

ation methods available for the Analog Modulation Analysis application are displayed in
the evaluation bar in SmartGrid mode when you do one of the following:

Up to six evaluation methods can be displayed simultaneously in separate windows.
The Analog Modulation Analysis evaluation methods are described in Chapter 3, "Mea-
surements and result displays", on page 16.

@ For details on working with the SmartGrid, see the R&S FSV/A Getting Started manual.

5.7 Demodulation

Access: "Overview" > "Demod Settings"

Or: "Meas Setup" > "Demod"

e Basic demodulation measurement parameters (Demod)........cccccveiiiiiiiiiiiiiieeeneen. 59
o  Demodulation SPECIIUM...........ooiiiiiiee e e e ee e 63
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5.7.1 Basic demodulation measurement parameters (Demod)

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

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

User Manual 1178.9049.02 — 10 59



R&S®FSV3-K7 Configuration

Demodulation

Demodulation Settings . X

Demod AF Filter | Scaling Unit Settling Time

Settings Time Domain Zoom

Squelch State State On Off

AF Coupling Length Auto Manual

AC DC

PM Settings

Zero Phase Ref Pos| Manual Right

(0])] Off

Phase Wrapping

Specifics for 1: PM Time Domain
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L SHAEE. vttt 61
L SHAI ettt 62
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Zero Phase Reference Position (PM Time Domain only)......ccccooceeiiiiiieiiiiniieee e, 62
Phase Wrap On/Off (PM Time Domain ONly)......cccooiiiiiiiiiiiieee e 62

Squelch State

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

Note that the squelch settings for demodulation only apply to the online output at the
headphones connector. The VIDEO does not consider the threshold.

This function is only available for FM demodulation.

Remote command:
[SENSe: ] ADEMod:SQUelch([:STATe] on page 210

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

Remote command:
[SENSe: ] ADEMod:SQUelch:LEVel on page 211
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Demodulation

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

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

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

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

Remote command:
[SENSe: ] ADEMod<n>:AF:COUP1ing on page 209

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

Time Domain Zoom

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

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

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

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

"On" Activates the time domain zoom.

"Off" Deactivates the time domain zoom and restores the original display. If
more measured values than measurement points are available, sev-
eral measured values are combined in one measurement point
according to the method of the selected trace detector.

Remote command:
[SENSe: ] ADEMod<n>:Z00M[ : STATe] on page 213
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Demodulation

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

Remote command:
[SENSe: ] ADEMod<n>:Z00M: STARt on page 213

Length < Time Domain Zoom

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

Remote command:
[SENSe: ] ADEMod<n>:Z00M: LENGth on page 212
[SENSe: ] ADEMod<n>:Z0OM: LENGth:MODE on page 212

Time per Division < Time Domain Zoom

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 automati-
cally. To specify the starting point manually, use the Start setting.

"Time per Division" is available from the main "AM FM PM Analog Demod" menu.

Zero Phase Reference Position (PM Time Domain only)
Defines the position in time at which the phase of the PM-demodulated signal is set to
0 rad.

In the default setting, the time of the first measured value is set to 0 rad. You can
define a different position manually, or select the time of the last measured value (i.e.
the furthest to the right in the diagram) as the reference position. The time of the last
measured value corresponds to the total acquisition time, considering the trigger event
and trigger offset, if applicable. If the acquisition time or the trigger values are changed,
the reference position is automatically adapted.

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

Remote command:
[SENSe: ] ADEMod:PM:RPOint [ :X] on page 210
[SENSe: ] ADEMod:PM:RPOint [ :X] : MODE on page 210

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

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

Off The phase is not wrapped.

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

Remote command:
CALC:FORM PHAS/CALC:FORM UPH, see CALCulate<n>:FORMat on page 211
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Demodulation

5.7.2 Demodulation spectrum

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

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

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

L AN NV 7| U E=) 1 0] o R 63
L S oAV Z= | [V E= 1 1[0 o DT 64

5.7.2.1 AF evaluation

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

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

Demodulation Settings N X

Demod Spectrum AF Filter Scaling Unit
Settings

ARG 1.25 MHz

AF Start

AF Stop

AF Span

AF Full Span

Spedcifics for 1: FM Spectrum

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

Remote command:
[SENSe: ] ADEMod:AF:CENTer on page 214

AF Start
Defines the start frequency of the demodulated data to evaluate.
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Remote command:
[SENSe: ] ADEMod:AF: STARt on page 215

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

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

Remote command:
[SENSe: ] ADEMod:AF:STOP on page 215

AF Span

Defines the span (around the center frequency) of the demodulated data to evaluate.
The maximum span is DBW/2.

Remote command:
[SENSe: ] ADEMod:AF: SPAN on page 214

AF Full Span

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

Remote command:
[SENSe: ] ADEMod:AF:SPAN: FULL on page 214

5.7.2.2 RF evaluation

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

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

Demodulation Settings @ X

Demod Spectrum Scaling Unit

Center

Span

Demodulation Bandwidth JSX1R G134

RF Full Span (=DBW)

Specifics for 1: RF Spectrum
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5.7.3

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

The allowed range of values for the center frequency depends on the frequency span.
span > 0: spangin/2 < feenter < fmax — SPANmin/2

frax @nd span,,, depend on the instrument and are specified in the specifications docu-
ment.

Remote command:
[SENSe: ] FREQuency:CENTer on page 186

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

span =0: 0 Hz

span >0:

spanmin < fgpan < f max

and f.,,,=DBW/2

fax @nd span,,, are specified in the specifications document.

Remote command:
[SENSe: ]ADEMod:SPECtrum: SPAN [ :MAXimum] on page 216
[SENSe: ]ADEMod: SPECtrum: SPAN: ZOOM On page 215

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

For recommendations on finding the correct demodulation bandwidth, see Chapter 4.2,
"Demodulation bandwidth", on page 29.

Remote command:
[SENSe: ]BWIDth:DEMod on page 198

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

Remote command:
[SENSe: ]ADEMod: SPECtrum: SPAN [ :MAXimum] on page 216

AF filter

Access: "Overview" > "Demod Settings" > "AF Filter"

Or: "Meas Setup" > "Demod" > "AF Filter" tab
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The AF filter reduces the evaluated bandwidth of the demodulated signal and can
define a weighting function.

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

Note that the audio frequency (AF) filter settings used for demodulation only apply to
the online output at the headphones connector. The VIDEO provides the unfiltered
data. A maximum of two high pass, low pass or deemphasis filters can be active at the
same time if "Analog Demod" output is active.

Demodulation Settings @

Demod AF Filter Scaling Unit Settling Time

High Pass Low Pass Weighting Deemphasis

None ~ None ~ None ~ None

All Filters Off

Specifics for 1: FM Time Domain
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Deactivating all AF Filters.......oo e 69
High Pass

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

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

None No AF Filter used (default)

20 Hz 100 Hz < demodulation bandwidth < 1.6 MHz

50 Hz: 200 Hz < demodulation bandwidth < 3 MHz

300 Hz: 800 Hz < demodulation bandwidth < 8 MHz

Manual: A high pass filter with the manually defined frequency is used.
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Note: If online demodulation output is active, the predefined (fixed) filters are not avail-
able. In this case, you must define the frequency for the high pass filter manually.

A maximum of two high pass, low pass or deemphasis filters can be active at the same
time if "Analog Demod" output is active.

(See also Chapter 5.8.2, "Analog demod output settings", on page 80).

If a filter was already configured when online demodulation output is activated, it is
replaced by a manual filter that provides corresponding results, if possible.
Remote command:

[SENSe:]FILTer<n>:HPASs[:STATe] on page 219
[SENSe:]FILTer<n>:HPASs:FREQuency[:ABSolute] on page 219

[SENSe: ] FILTer<n>:HPASs:FREQuency:MANual on page 219

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

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

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

Note: If online demodulation output is active, the predefined (fixed) filters are not avail-
able. In this case, you must define the frequency for the low pass filter manually (see
also "AC Cutoff Frequency" on page 81).
If a filter was already configured when online demodulation output is activated, it is
replaced by a manual filter that provides corresponding results, if possible.
A maximum of two high pass, low pass or deemphasis filters can be active at the same
time if "Analog Demod" output is active.
® Relative low pass filters:
Relative filters (3 dB) can be selected in % of the demodulation bandwidth. The fil-
ters are designed as 5th-order Butterworth filter (30 dB/octave) and active for all
demodulation bandwidths.
® "NONE" deactivates the AF low pass filter (default).

Remote command:

[SENSe:]FILTer<n>:LPASs[:STATe] on page 221
[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute] on page 220
[SENSe:]FILTer<n>:LPASs:FREQuency:RELative on page 220
[SENSe:]FILTer<n>:LPASs:FREQuency:MANual on page 220
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Weighting
Selects a weighting AF filter. By default, no weighting filter is active.
"A weighted" Switches on the A weighted filter. The weighting filter is active in the
following demodulation bandwidth range:
100 kHz < demodulation bandwidth < 800 kHz
"CCITT" Switches on a CCITT P.53 weighting filter. The weighting filter is
active in the following demodulation bandwidth range:
20 kHz = demodulation bandwidth = 3 MHz
"CCIR weigh-  Switches on the CCIR weighted filter. The weighting filter is active in
ted" the following demodulation bandwidth range:
100 kHz < demodulation bandwidth < 3.0 MHz
"CCIR Switches on the CCIR unweighted filter, which is the combination of
unweighted" the 20 Hz highpass and 23 kHz low pass filter. The weighting filter is

active in the following demodulation bandwidth range:
50 kHz < demodulation bandwidth < 1.6 MHz

Remote command:

[SENSe: ] FILTer<n>:CCITt[:STATe] on page 218

[SENSe: ] FILTer<n>:CCIR[:UNWeighted] [:STATe] on page 217
[SENSe:]FILTer<n>:CCIR:WEIGhted[:STATe] on page 217
[SENSe:]FILTer<n>:AWEighted[:STATe] on page 216

Deemphasis
Activates a deemphasis filter with the given time constant.

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

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

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

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

Deemphasis [us] 25 ps 50 ps 75 us 750 ps
Max. AF frequency 25 kHz 12 kHz 8 kHz 800 Hz
Required demodulation bandwidth 2200kHz |=100kHz |=50kHz 2 6.4 kHz

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

A maximum of two high pass, low pass or deemphasis filters can be active at the same
time if "Analog Demod" output is active.
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Remote command:
[SENSe: ]| FILTer<n>:DEMPhasis[:STATe] on page 218
[SENSe:]FILTer<n>:DEMPhasis:TCONstant on page 218

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

Remote command:
[SENSe: ]| FILTer<n>:AOFF on page 217

5.7.4 Scaling

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

L AN NV 71 U E=) 1 0] o [T 69
L I S NV Z= | [V E= 1 (o) o DT 71

5.7.4.1 AF evaluation

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

These settings are only available for AF evaluations.

Demodulation Settings

Demod AF Filter Scaling Unit Result Table

AF Range

VR EINET] 50.0 kHz

Ref Position

Ref Value

AF Coupling

Deviation

AF Auto Scale

Specifics for 1: FM Time Domain -

Dev per Division/ dB per DiViSION.......cuiiiiieiiiiicciiiiiieeere e e e e s e esereeee e e e e e e e e e e e e ssnnnreeeeees 70
Reference Value POSItION. ... e e e e e e eees 70
REFEIENCE VAIUB.....cceee et e e e e e et e e b e e e ab e e eeaneaees 70
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70 o] 11 o PR 71
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Dev per Division/ dB per Division
Defines the modulation depth or the phase deviation or frequency deviation per divi-
sion (logarithmic: 0.1 dB to 20 dB):

AM display: 0.0001 % to 1000 %
FM display: 10 mHz/div to 500 MHz/div
PM display: 0.0001 rad/div to 1000 rad/div

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

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :PDIVision
on page 195

Reference Value Position
Determines the position of the reference value for the modulation depth or the phase
deviation or frequency deviation on the y-axis of the diagram.

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

Remote command:
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RPOSition
on page 195

Reference Value

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

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

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

Possible values:

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

e PM: 0and+ 10000 rad
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Note: The reference value for the AF range in the window title bar is displayed with
respect to the defined reference position. The position can vary for different windows.
For time domain and frequency domain windows, for example, a different reference
value can be displayed, although the same reference is actually used (but the positions
vary).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] :TRACe<t>:Y[:SCALe] :RVALue
on page 222

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

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

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

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

Remote command:
[SENSe: ] ADEMod<n>:AF:COUPling on page 209

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

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y:SPACing on page 196

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

Remote command:
[SENSe:]ADJust:SCALe[:Y] :AUTO[:CONTinuous] on page 231

5.7.4.2 RF evaluation

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

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

User Manual 1178.9049.02 — 10 71



R&S®FSV3-K7 Configuration

Demodulation

Demodulation Settings N ) X

Demod Spectrum Scaling Unit

Range Scaling

O Logarithmic

Range 100 dB - _
. Linear Percent
. Linear with Unit
Ref Level Position GTEIET

Absolute Relative

Specifics for 5: RF Spectrum

Range
Defines the displayed y-axis range in dB.

The default value is 100 dB.

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

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] on page 194

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

0 % corresponds to the lower and 100 % to the upper limit of the diagram.
Values from -120 % to +280 % are available.

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

Only available for RF measurements.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RPOSition
on page 195

Auto Scale Once

Automatically determines the optimal range and reference level position to be dis-
played for the current measurement settings.
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The display is only set once; it is not adapted further if the measurement settings are
changed again.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :AUTO ONCE
on page 194

Scaling
Defines the scaling method for the y-axis.

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

V, Watt)

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

Unit"

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

cent"

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

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

Remote command:

DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y:SPACing on page 196
DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe] :MODE

on page 194

5.7.5 Units

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

The units define how the demodulated data is displayed.
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Demodulation Settings o X

Demod AF Filter Scaling Unit Result Table

Uit

Phase Unit
THD Unit dB

Relative Unit.  dB

Specifics for 1: FM Time Domain -

Phase Unit (RAA/DEQ). ... eeeeeieeaaieiieeiee ettt ettt e e e e e e e e s ee e e e e e e e e e e e e eaaannnes 74
THD Uit (Y0/ DB).ciieeee ettt e et e e s s nbe e e e e s sbteeeaeaas 74
REIAtIVE UNIt. ...t e e e 74

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

Remote command:
UNIT<n>:ANGLe on page 223

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

Remote command:
UNIT<n>:THD on page 223

Relative Unit
Defines the unit for relative demodulation results (see Chapter 5.7.6, "Result table set-
tings", on page 74).

Remote command:
CONFigure:ADEMod:RESults:UNIT on page 226

5.7.6 Result table settings

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

Or: "Meas Setup" > "Demod" > "Result Table" tab
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Demodulation Settings @ X

Result Table

Relative
Meas -> Reference

Detector Mode State  Reference Value

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

PM  +/-Peak Clear Write N0 Al 1.0 %

RMS Clear Write (LN il 1.0 %

Specifics for 4: Result Summary

The demodulation results are displayed in the "Result Summary" table (see also
"Result Summary" on page 24). The detectors used to determine the results can be
configured.

In addition to common absolute demodulation, the R&S FSV3 AM/FM/PM Modulation
Analysis application also provides demodulation results relative to user-defined or
measured reference values in the "Result Summary".

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

log box.

1Y (= o (0] PR 75
1, o o [N 75
) = (- USSR 76
REFEIENCE VAIUE.........eeiiiiiieiec e e e e e e e e e e e re e e e e e e e e e e e e snannnes 76
MEAS -> REFEIENCE. ... .o e e e e e e e e et e e 76
Detector

Detector type for demodulation results

"+ Peak" Positive peak

"- Peak" Negative peak

"+/- Peak" Autopeak

"RMS" Root mean square

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

Mode
Defines the mode with which the demodulation result is determined.
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"Clear Write" Overwrite mode: the detector value is overwritten by each sweep.
This is the default setting.

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

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

Remote command:

CONFigure:ADEMod:RESults:AM: DETector<det>:MODE on page 225
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE on page 225
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE on page 225

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

Remote command:

CONFigure:ADEMod:RESults:AM:DETector<det>:STATe on page 224
CONFigure:ADEMod:RESults:FM:DETector<det>:STATe on page 224
CONFigure:ADEMod:RESults:PM:DETector<det>:STATe on page 224

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

Note: A reference value 0 would provide infinite results and is thus automatically cor-
rected to 0.1.

Remote command:

CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence on page 224
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence on page 224
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence on page 224

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

Note: A reference value 0 would provide infinite results and is thus automatically cor-
rected to 0.1.

If necessary, the detectors are activated.

Remote command:
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>
on page 225
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>
on page 225
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>
on page 225
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5.7.7 Settling time

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

The settling time defines when the signal remains within a specified target corridor. The
corridor is defined by the upper and lower settling limit. The function is available for all
time domain displays.

Demodulation Settings o

Demod AF Filter Scaling | Unit Settling Time
Settings

State (0]}

U e R nd 10.0 rad

IS G LGN nd -10.0 rad

Spedifics for 2: PM Time Domain

If enabled, the time is determined by evaluating the signal values from the end of the
measurement. The last position at which the signal exceeds the corridor is the settling
time. The settling time is defined with reference to the start of the data acquisition or
the trigger event. A possible trigger offset is not considered.

The settling time is indicated by a temporary marker in the time domain diagram. The
result is also indicated in the "result summary". The settling time is evaluated for each
time domain window for the selected trace (see "Selected Trace" on page 61).
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MultiView 28 Spectrum X Analog Demod

Ref Level -4.00 dBm
Att s DBW S MHz Freq 1.0 GHz
TRG:EXT1
Irw DC Ref:0 Hz

L |
CF 1.0 GHz 109.1..!?F5 200.0 ns/
4 Result Summary
Carrier Offset 390.56 Hz
Settling T E RMS Mod. Freq. SINAD DISTORT THD
FM 0 54,8423 MH Hz : -—- - --- -—-
- Ready  [[[[T[[]]
=1 (T PP PP PRSP 78
Upper Settling Limit... ... et e e e e e e e e e e e 78
Lower Settling Limit..... ..o e e e e e e e e e e e e e 78
State

Enables or disables the calculation and display of the settling time.

Remote command:
[SENSe: ]ADEMod:SETT1ling: TIME: STATe on page 227

Result: [SENSe: ]ADEMod: SETT1ing: TIME:RESult<t>? on page 254

Upper Settling Limit

Defines the upper limit of the settling time corridor. The value is defined with reference
to the reference value, see also "Reference Value" on page 70 and "Zero Phase Refer-
ence Position (PM Time Domain only)" on page 62.

Remote command:
[SENSe: ] ADEMod:SETT1ling:TIME: LIMit:UPPer on page 227

Lower Settling Limit

Defines the lower limit of the settling time corridor. The value is defined with reference
to the reference value, see also "Reference Value" on page 70 and "Zero Phase Refer-
ence Position (PM Time Domain only)" on page 62.

Remote command:
[SENSe:]ADEMod:SETT1ling:TIME: LIMit: LOWer on page 226
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5.8.1

0,

Output settings
Output settings
®  OULPUL SEHINGS. .ot e e 79
e Analog demod OULPUL SELHINGS...uiviiiiieii i 80
Output settings

Access: [Input/Output] > "Output”
The R&S FSV/A can provide output to special connectors for other devices.

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

How to provide trigger signals as output is described in detail in the R&S FSV/A User
Manual.

Output . X

Output Audio

MNoise Source On Off

Trigger 1 Input Output

Trigger 2 Input Output

Trigger 3 Output

Output Type Qutput OFF

INOISE SOUICE CONIIOL....ceeiiet ettt e e et e et e e e e e et s e eeaereraeeeenanees 79

Noise Source Control

Enables or disables the 28 V voltage supply for an external noise source connected to
the "Noise source control / Power sensor") connector. By switching the supply voltage
for an external noise source on or off in the firmware, you can enable or disable the
device as required.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S FSV/A itself, for example when measuring the noise level of
an amplifier.
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In this case, you can first connect an external noise source (whose noise power level is
known in advance) to the R&S FSV/A and measure the total noise power. From this
value, you can determine the noise power of the R&S FSV/A. Then when you measure
the power level of the actual DUT, you can deduct the known noise level from the total
power to obtain the power level of the DUT.

Remote command:
DIAGnostic:SERVice:NSOurce on page 184

5.8.2 Analog demod output settings

Access: "Overview" = "Output" > "Analog Demod"

The demodulated signal in time domain results can be output to the "VIDEO" output
connector on the R&S FSV/A.

The "VIDEQ" connector requires option R&S FSV3-B5.

Optionally, you can output the demodulated signal to the internal loudspeaker or the
headphone connector on the R&S FSV/A (see "Phones Output" on page 82).

The following settings and functions are available to configure the output in the R&S
FSV3 AM/FM/PM Modulation Analysis application.

Note that the audio frequency (AF) filter settings used for demodulation only apply to
the online output at the headphones connector. The "VIDEQO" provides the unfiltered
data. A maximum of two high pass, low pass or deemphasis filters can be active at the
same time if "Analog Demod" output is active.

(See Chapter 5.7.3, "AF filter", on page 65)

Output DigitalI/Q Analog Demod LISN

Online Demod Output On
Output Selection Current Focus

AF Coupling

AC Cutoff Frequency 100.0 Hz

Phones Output On Off

Online Demodulation Output State.........cccccuiiiiiiiiiee e 81
(O 1] 10101 A T=1 1Yo 1o o TN 81
o 1H] o) 11 o TR 81
AC CULOff FrEQUENCY...cei it e e 81
e T 1T @ U o | S 82
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Online Demodulation Output State

Enables or disables online demodulation output. If enabled, the demodulated audio fre-
quencies are output to the "VIDEO" output connector. Optionally, the output can also
be provided to the internal loudspeaker or the "AF Out" connector of the R&S FSV/A
(see "Phones Output" on page 82).

Remote command:
OUTPut :ADEMod [ :ONLine] [:STATe] on page 184

Output Selection
Selects the result display whose results are output. Only time domain results can be
selected. All currently active time domain result displays are listed.

"Current Focus" dynamically switches to the currently selected window. Thus you can
easily change the output signal simply by selecting the windows in the display. If a win-
dow is selected that does not contain a time-domain result display, the selection is
ignored and the previous setting is maintained.

The result display currently used for output is indicated by a "Demod Out" label in the
window title bar.

Remote command:
OUTPut :ADEMod [ :ONLine] : SOURce on page 184

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

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

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

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

Remote command:
[SENSe: ] ADEMod<n>:AF:COUPling on page 209

AC Cutoff Frequency
Defines the cutoff frequency for the AC highpass filter (for AC coupling only, see AF
Coupling).

Note that the audio frequency (AF) filter settings used for demodulation also apply to
the online output.

(See Chapter 5.7.3, "AF filter", on page 65)

Remote command:
OUTPut :ADEMod [ :ONLine] : AF [ : CFRequency] on page 185
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Adjusting settings automatically

Phones Output
If enabled, the demodulated audio signal is also output to the internal loudspeaker or
the "AF Out" connector of the R&S FSV/A, in addition to the "VIDEO" connector.

CAUTION! Risk of hearing damage. Before putting on the headphones, make sure that
the volume setting is not too high to protect your hearing.

Note that the audio output is only provided to one of the additional outputs at a time. If
headphones are connected to the "AF Out" connector, the loudspeaker is deactivated.
If no headphones are connected to the "AF Out" connector, the output is provided via
the internal loudspeaker.

Note: If you do not hear output on the connected headphones despite having enabled
both general online demodulation output (see "Online Demodulation Output State"
on page 81) and "Phones Output", adjust the volume setting using the volume control.

Remote command:
OUTPut :ADEMod [ :ONLine] : PHONes on page 185

Adjusting settings automatically
Access: [AUTO SET]

Auto Set Config @ X
' Time

Mode Manual

Value

H

Upper Yalue

Lower Yalue
Ao Al

Show Search Protokoll

Search Mode Fast Pulse Optimized

Some settings can be adjusted by the R&S FSV/A automatically according to the cur-
rent measurement settings. To do so, a measurement is performed. You can configure
this measurement.
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Adjusting settings automatically during triggered measurements

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

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

® The measurement for adjustment is performed without waiting for a trigger.
The trigger source is temporarily set to "Free Run". After the measurement is com-
pleted, the original trigger source is restored. The trigger level is adjusted as fol-
lows for "IF Power" and "RF Power" triggers:
Trigger level = Reference level - 15 dB

Remote command:
[SENSe:]ADJust:CONFigure: TRIGger on page 230

Adjusting all Determinable Settings Automatically (Auto All).........ccccceiiiiieieieeeeeieiees 83
Adjusting the Center Frequency Automatically (Auto Frequency)......cc.ccccoeeeeuvnnvnneeen. 83
AF AULO SCaIG....ceie et e e e e e e e e e e 84
Setting the Reference Level Automatically (Auto Level).......cccciiiiiiiiiiiiiiiiieeee 84
Resetting the Automatic Measurement Time (Meas Time AutO)........coccceiiiriieneeennne. 84
Changing the Automatic Measurement Time (Meas Time Manual)...........cccccocceeeeennes 84
Upper Level HYStereSiS. ...t e e e e e e 84
LoWer LeVel HYSEEIrESIS. . ..uuuiiiiiiiiiiiiiei ettt e e e e e e e e e e e e e e e eeeeeeeenees 85
Show Search ProtOCOL.........ooieeeieeeee e 85
SEAICH MO ...ttt e e e e e e e e e e e e e e e e e 85

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

® Auto Frequency
® Auto Level
® "AF Auto Scale" on page 71

Note: Auto measurement. For some measurements, the ""Auto All"™" function deter-
mines the required measurement parameters automatically. In this case, the progress
of the auto measurement is indicated in a message box.

See the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
[SENSe: ]ADJust :ALL on page 228

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

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

At the same time, the optimal reference level is also set (see "Setting the Reference
Level Automatically (Auto Level)" on page 45).

Remote command:
[SENSe: ]ADJust : FREQuency on page 231

User Manual 1178.9049.02 — 10 83



R&S®FSV3-K7 Configuration

Adjusting settings automatically

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

Remote command:
[SENSe:]ADJust:SCALe[:Y] :AUTO[:CONTinuous] on page 231

Setting the Reference Level Automatically (Auto Level)
To determine the required reference level, a level measurement is performed on the
R&S FSV/A.

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

You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meas Time Manual)" on page 84).

Remote command:
[SENSe:]ADJust:LEVel on page 231

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

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

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 229

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

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

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 229
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 229

Upper Level Hysteresis

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

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:UPPer on page 230
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Lower Level Hysteresis

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

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:LOWer on page 229

Show Search Protocol
Displays the results of the automatic measurement performed to determine the optimal
measurement configuration.

Show Search Protokoll 9 X

Detect Signal and Leveling
Detect Signal Level : -25.0066 dBm

Detect Cf and bandwidth
Center frequency: 22.0022 GHz
Bandwidth: 27.836 GHz

DetectPulse
Signal is unpulsed

Detect Trigger
No trigger present

Fine Detection Cf and bandwidth
Center frequency: 22.0429 GHz
Bandwidth: 290.6735 GHz

Search Mode
Determines the search mode for the automatic measurement performed to determine
the optimal measurement configuration.

"Fast" The measurement is optimized for speed.
"Pulse opti- The measurement is optimized to analyze pulse signals adequately.
mized"

Remote command:
[SENSe:]ADJust :CONFigure: SMODe on page 230
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6

6.1

Trace settings

Analysis

Access: "Overview" > "Analysis"

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

For a description of the lines functionality, see the R&S FSV/A User Manual.

The remote commands required to perform these tasks are described in Chapter 10,
"Remote commands for AM/FM/PM Modulation Analysis", on page 132.

L J I = (ot ST Y i 1]V PSSR 86
®  SpECIrogram SEHINGS.....c.ci i 90
e Trace / data export configuration............cooociiiiiiiiii e 95
e Working with markers in the R&S FSV3 AM/FM/PM Modulation Analysis applica-
L[] TSR 99

Trace settings

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

You can configure the settings for up to 6 individual traces in the same result display.
Each trace is displayed in a different color, indicated in the window title bar and the
trace settings.

In the R&S FSV3 AM/FM/PM Modulation Analysis application, when you configure the
traces for a window with a specific evaluation (e.g. AM time domain), the traces in all
windows with the same evaluation are configured identically.

Trace data can also be exported to an ASCII file for further analysis. For details see
Chapter 6.3, "Trace / data export configuration", on page 95.
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Traces @ X

Traces

Detector Smoothing Average

Mode Auto Type Hold State Value Linear

® Trace 1 Clear Write Auto Peak . . Logarithmic

Positive Peak . Power
Auto Peak .

<

Trace 2 | Max Hold

<

Trace 3 Blank

<

Trace 4 Blank

Auto Peak .

Auto Peak
. ° Count:

<

Trace 5 Blank

<

Trace 6 Blank

Quick Config

Set Trace Mode Set Trace Mode

Preset All Traces Max | Avg | Min Max | Clrwrite | Min

Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace B.........cccecumeiiiieeieeeeee e 87
= o= 1, o T LSRR 87
1D 1] (=T (o PR 88
i ][ SRR 89
AVEIage MOGE........cc et e ettt e e e e aaaaaaaaaaaaann 89
Y=Y = Vo [T O T o | R 89
Predefined Trace Settings - QUICK CONFig......ceriiiiiiiiiii e 90
Trace 1/ Trace 2/ Trace 3/ Trace 4 (SOftKEYS)....ccuuveieiiiieiiiiiiieieee e 90

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

Remote command:
Selected via numeric suffix of:TRACe<1. . .6> commands
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>[:STATe] on page 266

Trace Mode
Defines the update mode for subsequent traces.

"Clear/ Write"  Overwrite mode (default): the trace is overwritten by each sweep.
All available detectors can be selected.

"Max Hold" The maximum value is determined over several measurements and
displayed. The R&S FSV/A saves the sweep result in the trace mem-
ory only if the new value is greater than the previous one.

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

This mode is not available for statistics measurements.
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"Min Hold" The minimum value is determined from several measurements and
displayed. The R&S FSV/A saves the sweep result in the trace mem-
ory only if the new value is lower than the previous one.

This mode is useful for example 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.

"Average" The average is formed over several sweeps.
The Sweep/Average Count determines the number of averaging pro-
cedures.
This mode is not available for statistics measurements.

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

Note: If a trace is frozen, you can change the measurement settings,
apart from scaling settings, without impact on the displayed trace.
The fact that the displayed trace no longer matches the current mea-
surement settings is indicated by a yellow asterisk E on the tab label.
If you change any parameters that affect the scaling of the diagram
axes, the R&S FSV/A automatically adapts the trace data to the
changed display range. Thus, you can zoom into the diagram after
the measurement to show details of the trace.

"Blank" Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:MODE on page 264

Detector

Defines the trace detector to be used for trace analysis.

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

"Type" Defines the selected detector type.

Note: If the EMI (R&S FSV3-K54) measurement option is installed,

additional detectors are available, even if EMI measurement is not

active. If you select a CISPR trace detector, the RBW filter type is

automatically also set to CISPR.

CISPR detectors are only available under the following conditions:

® Time domain measurements and frequency measurements in
sweep mode (not FFT mode, not power measurements, emission
measurements, or statistics measurements)

® Trigger mode "Free Run" or "External” (trigger offset =20 only for
"External")

® (Gate mode: "Off"

Remote command:
[SENSe: ] [WINDow<n>:]DETector<t>[:FUNCtion] on page 269
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 269

User Manual 1178.9049.02 — 10 88



R&S®FSV3-K7 Analysis

Trace settings

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

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

The default setting is off.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:MODE:HCONtinuous
on page 265

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

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

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

(See the chapter on ACLR power measurements in the R&S FSV/A User Manual.)
How many sweeps are averaged is defined by the "Average Count" on page 89.

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

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

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

Remote command:
[SENSe: ] AVERage<n>:TYPE on page 268

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

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

Remote command:
[SENSe: ] AVERage<n>:COUNt on page 268
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Predefined Trace Settings - Quick Config
Commonly required trace settings have been predefined and can be applied very
quickly by selecting the appropriate button.

Function Trace Settings

Preset All Traces Trace 1: Clear Write

Traces 2-6: Blank

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

Traces 4-6: Blank

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

Traces 4-6: Blank

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

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>[:STATe] on page 266

6.2 Spectrogram settings

Access: [TRACE] > "Spectrogram Config"

The individual settings available for spectrogram display are described here. For set-
tings on color mapping, see Chapter 6.2.2, "Color map settings", on page 94.

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

See Chapter 5.5, "Data acquisition", on page 54.

Search functions for spectrogram markers are described in Chapter 6.4.3, "Marker
search settings for spectrograms”, on page 106.

e General spectrogram SettingsS.......cooi i 90
L I O] (o] g =T o JR=T= 1 4] o - T USSR 94

6.2.1 General spectrogram settings

Access: [TRACE] > "Spectrogram Config"

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

State On Off

3D Spectrogram

Select Frame
History Depth
3D Display Depth

Time Stamp On

Color Mapping

Continuous

Single Sweep
Sweep 9 f

Clear Spectrogram

3D SPEeCrogram STAte........eeiiiiiiiiie e 91
S To (=Tl = o = T PSR 92
[ 11 (o Y 9= o 1 o 1 92
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Continuous SWEEP / RUN CONt....cccoiiiieiieiee et e e e e e e e e s e 93
Single Sweep / RUN SINGIE..........uuiiiiiiiiiie e e e e e eee e e e e s 93
(011 T 01T ot oo | - o ¢ 1S 93
State

Activates and deactivates a Spectrogram subwindow.
"Off" Closes the Spectrogram subwindow.

Remote command:
CALCulate<n>:SPECtrogram:LAYout on page 259

3D Spectrogram State

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

For details see the R&S FSV/A User Manual.

User Manual 1178.9049.02 — 10 91



R&S®FSV3-K7 Analysis

Spectrogram settings

Remote command:
CALCulate<n>:SPECtrogram:THReedim[:STATe] on page 259

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

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

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

The most recent frame is number 0, all previous frames have a negative number.

Remote command:
CALCulate<n>:SPECtrogram:FRAMe: SELect on page 258

History Depth
Sets the number of frames that the R&S FSV/A stores in its memory.
The maximum number of frames depends on the Sweep Points.

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

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

Remote command:
CALCulate<n>:SPECtrogram:HDEPth on page 258

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

For details see the R&S FSV/A User Manual.

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

Remote command:
CALCulate<n>:SGRam:TRACe on page 260

Time Stamp

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

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

Remote command:
CALCulate<n>:SPECtrogram:TSTamp[:STATe] on page 261
CALCulate<n>:SPECtrogram:TSTamp:DATA? on page 260

Color Mapping
Opens the "Color Mapping" dialog.

For details see the R&S FSV/A User Manual.
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Continuous Sweep / Run Cont
After triggering, starts the sweep and repeats it continuously until stopped. This is the
default setting.

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

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

If the Sequencer is active in MSRT mode, the "Continuous Sweep" function does not
start data capturing. It merely affects trace averaging over multiple sequences. In this
case, trace averaging is performed.

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

For details on the Sequencer, see the R&S FSV/A User Manual.

Remote command:
INITiate<n>:CONTinuous on page 233

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

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

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

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

If the Sequencer is off, only the evaluation for the currently displayed channel is upda-
ted.

For details on the Sequencer, see the R&S FSV/A User Manual.

Remote command:
INITiate<n>[:IMMediate] on page 233

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

This function is only available if a spectrogram is selected.

Remote command:
CALCulate<n>:SPECtrogram:CLEar[:IMMediate] on page 257
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6.2.2 Color map settings

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

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

4 7 6

—

8

QO wHot @ cowp @ raDAR @ oGravscaie

Set to Default Close

Figure 6-1: Color Mapping dialog box

1 = Color map: shows the current color distribution

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

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

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

6 = Color curve slider: adjusts the focus of the color curve

7 = Histogram: shows the distribution of measured values

8 = Scale of the horizontal axis (value range)

= Q] (o] o J SRR 94
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Hot/Cold/Radar/GraySCale.........uuueieiieeeeeieeiccciiiiieeeee e e e e e e e et e e e e e e e e e e s aanraaaeeeeeeas 95
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Start / Stop

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

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor :LOWer on page 262
DISPlay[:WINDow<n>] :SPECtrogram:COLor:UPPer on page 263
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Shape

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

"0" Colors are distributed linearly among the values

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

Remote command:
DISPlay[:WINDow<n>] : SPECtrogram:COLor : SHAPe on page 262

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

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor[:STYLe] on page 263

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

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

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor:DEFault on page 262

Close
Saves the changes and closes the dialog box.

6.3 Trace / data export configuration

i) Access: "Save" > "Export" > "Export Configuration"

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

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

See the R&S FSV3000/ FSVA3000 base unit user manual for a description of the stan-
dard functions.

User Manual 1178.9049.02 — 10 95



R&S®FSV3-K7 Analysis

Trace / data export configuration

Traces

Traces Trace / Data Export Copy Trace
rt

. Export all Traces and all Table Results

Include Instrument & Measurement Settings

Trace to Export 1
Decimal Separator Paoint Comma

Export Trace to ASCII File

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

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

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

Remote command:
FORMat :DEXPort : TRACes on page 249

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

See the R&S FSV3000/ FSVA3000 base unit user manual for details.

Remote command:
FORMat :DEXPort :HEADer on page 248

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

This setting is not available if Export all Traces and all Table Results is selected.
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Decimal Separator
Defines the decimal separator for floating-point numerals for the data export/import
files. Evaluation programs require different separators in different languages.

Remote command:
FORMat :DEXPort:DSEParator on page 248

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

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

ASCII Trace Export Name @ X

Drive: Lgn(C:) 0S5 ~ Path: l user (C:/gitESMain/ES-MAIN_20.7.16.0_simfuser) ~

Files Size -

3 |

File Name TraceExport

File Type .dat .CSV
Decimal Separator Point Comma
Column Separator Semicolon Comma Tab

File Explorer

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.
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For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 250

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

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

Remote command:
FORMat : DEXPort : FORMat on page 247

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

Remote command:
FORMat :DEXPort:DSEParator on page 248

Column Separator — Export Trace to ASCII File
Selects the character that separates columns in the exported ASCII file. The character
can be either a semicolon, a comma or a tabulator (tab).

Example for semicolon:

Type; FSV3007;Version;1.00;Date;01.Jan 3000;

Example for comma:

Type, FSV3007,
Version,1.00,

Date, 01.Jan 3000,

Example for tabulator (tab after the last column is not visible):

Type FSv3007
Version 1.00
Date 01.Jan 3000

The selected column separator setting remains the same, even after a preset.

Remote command:
FORMat :DEXPort:CSEParator on page 248

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

Remote command:
not supported

Export Spectrogram to ASCII File
Opens a file selection dialog box and saves the selected spectrogram in ASCII format
(.dat) to the specified file and directory.

For details on the file format, see the R&S FSV3000/ FSVA3000 base unit user man-
ual.
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6.4

6.4.1

6.4.1.1

Working with markers in the R&S FSV3 AM/FM/PM Modulation Analysis application

Remote command:
MMEMory : STORe<n>: SPECtrogram on page 249

Working with markers in the R&S FSV3 AM/FM/PM
Modulation Analysis application

Access: "Overview" > "Analysis"

Basically, markers in the R&S FSV3 AM/FM/PM Modulation Analysis application are
very similar to those in the Spectrum application. However, some additional functions
are available.

®  Marker SEtNGS. .oc i e e 99
e Marker search settings and positioning functions..............cooeecii i 104
e Marker search settings for spectrograms..........ccccceeiiiiiiinnine e 106
o Marker function configuration............ccooiiiiiiii i 109

Marker settings

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

o Individual Marker SEIUP... ... i e 99
o General marker SEtINGS......ovuiiii i e 102

Individual marker setup

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

In the R&S FSV3 AM/FM/PM Modulation Analysis application, up to 17 markers or
delta markers can be activated for each window simultaneously.
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@ X

Markers Marker Settings Search Marker Functions

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

Marker 1 On Off SRR =L 0Off -5 1
Delta 1 On Off
Delta 2 On Off
Delta 3 On Off
Delta 4 On Off
Delta b On Off

All Markers Off

Specifics for 1: FM Time Domain  ~

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

T Yo (Yo 1Y/ =T T OO PRSRRR 100
Y =T T S = (YRS 100
Marker POSItIoN X-VaAlUE..........cooiiiiieiee ettt e e ee s 101
= T4 =T Y] 1= PP PT TR PPT 101
Y =T =T ot F= T (=Y N 101
Linking t0 ANONEr Marker.......cooi it 101
Assigning the Marker 0 @ TraCe........cveiviiiiiiiiiiiccecere e e e 101
AlLMAIKEIS Off... ettt e e e et e e e e e e et e e e e e eebaaaeaaees 102

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

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

Marker State
Activates or deactivates the marker in the diagram.

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 271
CALCulate<n>:DELTamarker<m>[:STATe] on page 275
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Marker Position X-value

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

Remote command:
CALCulate<n>:MARKer<m>:X on page 272
CALCulate<n>:DELTamarker<m>:X on page 275

Marker Type
Toggles the marker type.

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

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

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

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

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 271
CALCulate<n>:DELTamarker<m>[:STATe] on page 275

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

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 274

Linking to Another Marker

Links the current marker to the marker selected from the list of active markers. If the x-
axis value of the initial marker is changed, the linked marker follows to the same posi-
tion on the x-axis. Linking is off by default.

Using this function you can set two markers on different traces to measure the differ-
ence (e.g. between a max hold trace and a min hold trace or between a measurement
and a reference trace).

Remote command:

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> on page 271
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 273
CALCulate<n>:DELTamarker<m>:LINK on page 273

Assigning the Marker to a Trace

The "Trace" setting assigns the selected marker to an active trace. The trace deter-
mines which value the marker shows at the marker position. If the marker was previ-
ously assigned to a different trace, the marker remains on the previous frequency or
time, but indicates the value of the new trace.
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If a trace is turned off, the assigned markers and marker functions are also deactiva-
ted.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 271

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 270

General marker settings

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

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

Markers Marker Settings Search

Marker Table Reference Fixed Linked Markers

0
Auto on State n

Marker Info

LIl 30.25s
AF Spectrum  On Off

On
Peak Search

Marker Stepsize

Standard Sweep Points

Marker Table DiSPlay........ccccuuuieiieeiieiee et e e 102
= T4 =Y o 1o TSR 103
Y =T TS 1 (=T o] YRR 103
Defining a FiXed REfErENCE.......uuuiuic e 103
[T T g TS AV = T (= PSSR 104
Link AF SPeCtrum Marker.........ooee et e e e e e e e e e e e e aennes 104

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
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"Off" No separate marker table is displayed.
If Marker Info is active, the marker information is displayed within the
diagram area.

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

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 278

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

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo|[:STATe] on page 278

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

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

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

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

Remote command:
CALCulate<n>:MARKer<m>:X:SST1Ze on page 277

Defining a Fixed Reference
Instead of using a reference marker whose position can vary depending on the mea-
surement results, you can define a fixed reference marker for trace analysis.

Note that this function is not available in all result displays.

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

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

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

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 294
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 294
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 293
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum]|[ : PEAK]
on page 293

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

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 277

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

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 277

6.4.2 Marker search settings and positioning functions

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

Several functions are available to set the marker to a specific position very quickly and
easily, or to use the current marker position to define another characteristic value. To
determine the required marker position, searches are performed. You can influence the
search results using special settings.

The remote commands required to define these settings are described in Chap-
ter 10.8.3, "Working with markers remotely", on page 270.

o Marker search Settings......ooi i 104
e  Positioning FUNCHIONS. ....coiiii e e e 105

6.4.2.1 Marker search settings

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

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

[T o U] £1 0] o TR 105

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

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

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

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 287

Positioning functions

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

ST (=T Y F= T = R 105
o= | RS o] o 1 106
SEAICN NEXE PRAK.....ceveteeiiiiiieiee ettt e e e e et e e e s ee e e e s e e aaaanns 106
S T=Y= 1o o T 1Y/ 1o T a1 T o SRR 106
Search NeXt MINIMUM ... .o e et e e e e e e et e e e e e e aar e e e e eeranaanns 106

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

Select Marker

Selected Selected Selected

Marker 1 Delta 6 Delta 12

Delta 1 Delta 7 Delta 13

Delta 2 Delta 8 Delta 14

Delta 3 Delta 9 Delta 15

Delta 4 Delta 10 Delta 16

Delta 5 Delta 11
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Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 271
CALCulate<n>:DELTamarker<m>[:STATe] on page 275

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

Remote command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 289
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK] on page 291

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

Remote command:

CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 289
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 289
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 288
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 291
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 291
CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 290

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

Remote command:
CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 290
CALCulate<n>:DELTamarker<m>:MINimum/[:PEAK] on page 292

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

Remote command:

CALCulate<n>:MARKer<m>:MINimum:NEXT on page 289
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 289
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 290
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 292
CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 291
CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 292

6.4.3 Marker search settings for spectrograms

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

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

These settings are only available for spectrogram displays.

Markers Marker Settings Marker Functions Search

sarch Limits
Next X Search Left Absolute Right

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

Search Area Visible Memory

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

Auto Max Peak On Off

Search Limits Off
Auto Min Peak on oft

Search Mode for Next Peak in X-DireCtion............cocevvvveruviriiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeens 107
Search Mode for Next Peak in Y-DireCtion.........couucieiiiiiiiiii e 107
Y =Ty TS T=T= T (o] T Y/ o1 Y 108
Y =T T RS T=T= 1 (o] g T AN = T= TR 108
PEaAK EXCUISION. ...t 108

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

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

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

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

Remote command:
Chapter 10.8.3.5, "Positioning the marker", on page 288

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

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

"Down"

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

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

Remote command:

CALCulate<n>
CALCulate<n>
on page 285

CALCulate<n>:
CALCulate<n>:

on page 285

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

on page 286
CALCulate<n>

CALCulate<n>:

on page 286
CALCulate<n>
CALCulate<n>

:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe on page 281
:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

MARKer<m>:SPECtrogram:Y:MAXimum:BELow on page 281
DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

MARKer<m>:SPECtrogram:Y:MAXimum:NEXT on page 281
DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT on page 285
MARKer<m>:SPECtrogram:Y:MINimum:ABOVe on page 282
DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

:MARKer<m>:SPECtrogram:Y:MINimum:BELow on page 282
DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

:MARKer<m>:SPECtrogram:Y:MINimum:NEXT on page 282
:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT on page 287

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

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

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

Searches in all frames at all positions.

Remote command:
Defined by the search function, see Chapter 10.8.3.3, "Marker search (spectrograms)",

on page 278

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

"Visible"
IlMemoryll

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

Remote command:

CALCulate<n>
CALCulate<n>

Peak Excursion

:MARKer<m>:SPECtrogram: SARea on page 280
:DELTamarker<m>:SPECtrogram: SARea on page 284

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

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

For Analog Modulation Analysis, the unit and value range depend on the selected
result display type.
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Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 287

6.4.4 Marker function configuration

Access: "Overview" > "Analysis" > "Marker Functions" > "Phase Noise"
Or: [MKR FUNC] > "Select Marker Function"

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

The fixed reference marker is described under "Defining a Fixed Reference"
on page 103.

Marker Function

n dB down Phase Noise

Reference Fixed Marker Peak List

AF Phase Band Power /Dev

All Functions Off

Specifics for 2: AM Spectrum

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

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

For details on the special marker functions, see the R&S FSV/A User Manual.

The remote commands required to define these settings are described in Chap-
ter 10.8.3.6, "Configuring special marker functions", on page 292.
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The Fixed Reference Marker settings are described in "Defining a Fixed Reference"
on page 103.

e Measuring characteristic bandwidths (n db down marker).........ccccoveeeeeieeeiiniines 110
o Phase noise measurement Marker..........ooooiiiiiiiiiiiiieiee e 112
@ Marker PEaAK liSt........cooe i ——————— 114
e Measuring the power in a channel (band power marker)..........cccoooeiiiiinniee. 118
@ AF PRASE MAIKET ... .uuueiieie e e e e e e e e e e e e e e e e e e e e e e e e e e ee e e e 121
e Deactivating all marker fUNCHONS. .......ooiiiiiiiii e 122

Measuring characteristic bandwidths (n db down marker)

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

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

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

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

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

The following marker function results are displayed:

Table 6-1: n dB down marker function results

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

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

Markers Marker Settings Marker Functions Search

n dB dowr Marker n dB down Value

Phase On Off 3.0dB

Noise

Remote commands:

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:STATe on page 301
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CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:RESult? on page 301

N AB dOWN Marker State.......ccouuiiiieeii ettt e e e e e e e e e eaas 112
(a0 | S0 (10T g T2 1L 1< 112

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

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:STATe on page 301
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:RESult? on page 301

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

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:FREQuency? on page 300
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:TIME? on page 302

6.4.4.2 Phase noise measurement marker

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

Or: [MKR FUNC] > "Select Marker Function" > "Phase Noise" > "Phase Noise Config"
For each of the 16 markers, you can activate a phase noise measurement.

Note that phase noise markers are available:
® for spectrum results

® for normal markers

® not for time domain results

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

The reference point for the phase noise measurement is fixed. After phase noise mea-
surement is started, you can set the reference level or the center frequency so that the
carrier is outside the displayed frequency range. You can also activate a notch filter to

suppress the carrier.

Alternatively, the reference point can be determined automatically by a peak search
after each sweep. Use this function to track a drifting source during a phase noise
measurement. The delta marker 2, which shows the phase noise measurement result,
keeps the delta frequency value. Thus, the phase noise measurement leads to reliable
results in a certain offset although the source is drifting. Only if the marker 2 reaches
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the border of the span, the delta marker value is adjusted to be within the span. In
these cases, select a larger span.

The result of the phase noise measurement is the difference in level between the refer-
ence point and the noise power density. It is indicated as the function result of the
phase noise marker in the "marker table".

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

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

Markers Marker Settings Marker Functions Search

n dB dowr i-5 6-11 12-16

Phase
MNoise Marker State Type Phase Noise

Reference

Fixed Marker 1 On Off On Off
Marker
Pealk List

Delta 1 On Off

Marker 2 On Off | Norm Delta
Delta 3 On Off Norm Delta
Delta 4 On Off Norm Delta

Delta 5 On Off Norm Delta

All Phase Noise Markers Off

All Functions Off
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Remote commands:
CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] on page 303
CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult? on page 303

Phase Noise Measurement State..........coooviiiiiiiiiii e 114
Switching All Phase Noise Measurements Off...........coooiiiiiiiiiii e 114

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

In the R&S FSV3 AM/FM/PM Modulation Analysis application, this function is only
available for normal markers.

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

For details see Chapter 6.4.4.2, "Phase noise measurement marker", on page 112.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] on page 303
CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult? on page 303

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

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] on page 303

Marker peak list

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

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

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

® Searching for a peak value within a restricted search area (Search Limits)

® (Creating a "marker table" with all or a defined number of peak values for one
sweep ("Marker Peak List")

® Updating the marker position to the current peak value automatically after each
sweep (Auto Peak Search)

® Creating a fixed reference marker at the current peak value of a trace (Fixed Refer-
ence)

Peak search limits

The peak search can be restricted to a search area. The search area is defined by limit
lines which are also indicated in the diagram. In addition, a minimum value (threshold)
can be defined as a further search condition.
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When is a peak a peak? - Peak excursion

During a peak search, noise values are detected as a peak if the signal is very flat or
does not contain many peaks. Therefore, you can define a relative threshold ("Peak
Excursion"). The signal level must increase by the threshold value before falling again
before a peak is detected. To avoid identifying noise peaks as maxima or minima, enter
a peak excursion value that is higher than the difference between the highest and the
lowest value measured for the displayed inherent noise.

Effect of peak excursion settings (example)

The following figure shows a trace to be analyzed.

HMvRdelernd Q= 2% 0 B e
MultiVie Spectrum - arker 1
Ref Level

@ Att dB  SWT 1.01 ms
1 Frequency Sweep ® 1 4P Clrw Marker 2
M4[1] -60.30 dBm
44,9690 MHz
M1[1] -5.97 dBm
19.9890 MHz.

marker 3

marker 4

Select
‘ Marker
(M4)

Mkr Type
Norm | Delta

Marker
To Trace

YT M v it b o

i
4,53 MH ‘| config

2 Marker Table
Type Ref Trc X-Value ¥-Value Function Function Result
19.989 MHz -5.97 dBm
25.012 MHz -10.25 dBm L_hd. 1
39.991 MHz -53.53 dBm T
44.969 MHz -60.30 dBm Overview
5.009 MHz -64.90 dBm

RN am 25.06.2018

15:48:28

Figure 6-3: Trace example

The following table lists the peaks as indicated by the marker numbers in the diagram
above, as well as the minimum decrease in amplitude to either side of the peak:

Marker # Min. amplitude decrease to either side of the signal
1 80 dB
2 80 dB
3 55 dB
4 39dB
5 32dB

To eliminate the smaller peaks M3, M4 and M5 in the example above, a peak excur-
sion of at least 60 dB is required. In this case, the amplitude must rise at least 60 dB
before falling again before a peak is detected.
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Marker peak list

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

Automatic peak search

A peak search can be repeated automatically after each sweep to keep the maximum
value as the reference point for a phase noise measurement. Automatic peak search is
useful to track a drifting source. The delta marker 2, which shows the phase noise
measurement result, keeps the delta frequency value. Therefore, the phase noise
measurement leads to reliable results in a certain offset although the source is drifting.

Using a peak as a fixed reference marker

Some results are analyzed in relation to a peak value, for example a carrier frequency
level. In this case, the maximum level can be determined by an initial peak search and
then be used as a reference point for further measurement results.

In the R&S FSV3 AM/FM/PM Modulation Analysis application, the search limits are not
available.

Markers Marker Settings Marker Functions Search

n B dowi gpate on off

Phase
Noise

Search Limits

Reference Left Limit
Fixed

Marker . Right Limit
Peak List Maximum Number 50

of Peaks

Peak Excursion 6.0 dB

Sort Mode X Value ¥ Value

Threshold

Use Zoom Limits

Display Marker on Off
Numbers Search Limits Off

Export

Export Peal List Decimal Separator Point Comma

All Functions Off
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Remote commands:

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe on page 297

TRAC? LIST,

o= | I A =) (T 117
ST 8 1Y, oY [ 117
Maximum NUmMber of PEAKS...........cooiiiieeeeeeetcceee et 117
PEAK EXCUISION. ....ciiteiiee ittt ettt e e e e ettt e e e e e e et e e e e e e eetaseeesestaaaseeseestananaeees 117
Display Marker NUMDETS........ouuiuiiiicccieie et e e e e e e e e 117
ey qoTo] o Al Y= £ SRR 118

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

For each listed peak, the frequency/time ("X-value") and level ("Y-Value") values are
given.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe on page 297

Sort Mode
Defines whether the peak list is sorted according to the x-values or y-values. In either
case, the values are sorted in ascending order.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT on page 297

Maximum Number of Peaks
Defines the maximum number of peaks to be determined and displayed.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE on page 296

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

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

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

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 287

Display Marker Numbers

By default, the marker numbers are indicated in the diagram so you can find the peaks
from the list. However, for large numbers of peaks, the marker numbers can decrease
readability; in this case, deactivate the marker number display.
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Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe]
on page 295

Export Peak List
The peak list can be exported to an ASCII file (. DAT) for analysis in an external appli-
cation.

Remote command:
MMEMory : STORe<n>: PEAK on page 299
FORMat : DEXPort:DSEParator on page 248

Measuring the power in a channel (band power marker)

Access: "Overview" > "Analysis" > "Marker Functions" > "Band Power" > "Band Power
Config"

or: [MKR FUNC] > "Select Marker Function" > "Band Power"

To determine the noise power in a transmission channel, you can use a noise marker
and multiply the result with the channel bandwidth. However, the results are only accu-
rate for flat noise.

Band power markers allow you to measure the integrated power for a defined span
(band) around a marker (similar to ACP measurements). By default, 5 % of the current
span is used. The span is indicated by limit lines in the diagram. You can easily change
the span by moving the limit lines in the diagram. They are automatically aligned sym-
metrically to the marker frequency. They are also moved automatically if you move the
marker on the screen.

The results can be displayed either as a power (dBm) or density (dBm/Hz) value and
are indicated in the "marker table" for each band power marker.

Relative band power markers

The results for band power markers which are defined as delta markers and thus have
a reference value can also be calculated as reference power values (in dB).

For Analog Modulation Analysis, relative band power markers are not available.

In this case, the result of the band power deltamarker is the difference between the
absolute power in the band around the delta marker and the absolute power for the ref-
erence marker. The powers are subtracted logarithmically, so the result is a dB value.

[Relative band power (Delta2) in dB] = [absolute band power (Delta2) in dBm] - [abso-
lute (band) power of reference marker in dBm]

The measured power for the reference marker may be an absolute power at a single
point (if the reference marker is not a band power marker), or the power in a band (if
the reference marker is a band power marker itself).

If the reference marker for the band power marker is also a delta marker, the absolute
power level for the reference marker is used for calculation.

User Manual 1178.9049.02 — 10 118



R&S®FSV3-K7 Analysis

Working with markers in the R&S FSV3 AM/FM/PM Modulation Analysis application

Band power markers are only available for standard frequency measurements (not

@ zero span) in the Spectrum and R&S FSV3 AM/FM/PM Modulation Analysis applica-
tion. In Analog Modulation Analysis with AM, FM, or PM spectrum results, this marker
function does not determine a power value, but rather the deviation within the specified
span.

The entire band must lie within the display. If it is moved out of the display, the result
cannot be calculated (indicated by "- - -" as the "Function Result"). However, the width
of the band is maintained so that the band power can be calculated again when it
returns to the display.
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All markers can be defined as band power markers, each with a different span. When a
band power marker is activated, if no marker is active yet, marker 1 is activated. Other-
wise, the currently active marker is used as a band power marker (all other marker
functions for this marker are deactivated).

If the detector mode for the marker trace is set to "Auto", the RMS detector is used.

The individual marker settings correspond to those defined in the "Marker" dialog box
(see Chapter 6.4.1.1, "Individual marker setup”, on page 99). Any settings to the
marker state or type changed in the "Marker Function" dialog box are also changed in
the "Marker" dialog box and vice versa.
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Remote commands:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 305

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult? on page 305

Band Power Measurement State..............ooovvevieeiiiiiiiiicccceeee e, 120
] 0 - | TP 120
o) Y= Y [ o = TP 121
Switching All Band Power Measurements Off..... ... 121

Band Power Measurement State
Activates or deactivates band power measurement for the marker in the diagram.

Band power markers are only available for standard frequency measurements (not
zero span) in the Spectrum application.

If activated, the markers display the power or density measured in the band around the
current marker position.

For details see Chapter 6.4.4.4, "Measuring the power in a channel (band power
marker)", on page 118.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 305
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer [:STATe] on page 307

Span

Defines the span (band) around the marker for which the power is measured.

The span is indicated by lines in the diagram. You can easily change the span by mov-
ing the limit lines in the diagram. They are automatically aligned symmetrically to the
marker frequency. They are also moved automatically if you move the marker on the
screen.
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Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer: SPAN on page 305
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer : SPAN on page 307

Power Mode
Defines the mode of the power measurement result.

For Analog Modulation Analysis, the power mode is not editable for AM, FM, or PM
spectrum results. In this case, the marker function does not determine a power value,
but rather the deviation within the specified span.

"Power" The result is an absolute power level.
The power unit depends on the Units setting.
"Relative This setting is only available for a delta band power marker.
Power" The result is the difference between the absolute power in the band

around the delta marker and the absolute power for the reference
marker (see "Reference Marker" on page 101). The powers are sub-
tracted logarithmically, so the result is a dB value.

[Relative band power (Delta2) in dB] = [absolute band power (Delta2)
in dBm] - [absolute (band) power of reference marker in dBm]

For details see "Relative band power markers" on page 118

"Density" The result is a power level in relation to the bandwidth, displayed in
dBm/Hz.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer :MODE on page 304
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer :MODE on page 306

Switching All Band Power Measurements Off
Deactivates band power measurement for all markers.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 305
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer [:STATe] on page 307

6.4.4.5 AF phase marker

Access: "Overview" > "Analysis" > "Marker Functions" > "AF Phase"
or: [MKR FUNC] > "Select Marker Function" > "AF Phase"

This marker function is only available for AF spectrum result displays. If enabled, the
phase value at each marker position is included in the "marker table". The function is
always enabled for all active markers in the selected display, it cannot be disabled for
individual markers. Note that the phase value is always wrapped, and always absolute,
also for delta markers. The unit depends on the phase unit setting (see "Phase Unit
(Rad/Deg)" on page 74.

4 Marker Table

Wnd Type Ref Trc X-Value Y-Value Function Function Result
M1 1 96.2 kHz 30.00 % Phase-Value 660.99 mrad

D1 M1 354.67 kHz -54.93 dB Phase-value 1.87 rad
M1 96.2 kHz 440.08 prad  phase-Value 2.83 rad
D1 M1 354.7 kHz -8.22 dB Phase-Value -2.91 rad
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Remote commands:
CALCulate<n>:MARKer<m>:FUNCtion:AFPHase[:STATe] on page 309
CALCulate<n>:MARKer<m>:FUNCtion:AFPHase:RESult? on page 309
CALCulate<n>:DELTamarker<m>:FUNCtion:AFPHase[:STATe] on page 308

CALCulate<n>:DELTamarker<m>:FUNCtion:AFPHase:RESult? on page 308

6.4.4.6 Deactivating all marker functions

Access: "Overview" > "Analysis" > "Marker Functions" > "All Functions Off"

All special marker functions can be deactivated in one step.

Remote command:

User Manual 1178.9049.02 — 10 122



R&S®PFSV3-K7 How to perform measurements in the R&S FSV3 AM/FM/PM Modulation Analysis

7 How to perform measurements in the R&S
FSV3 AM/FM/PM Modulation Analysis
application

The following step-by-step instructions demonstrate how to perform AM/FM/PM Modu-
lation Analysis with the optional R&S FSV3 AM/FM/PM Modulation Analysis applica-
tion.

1. Press [MODE].

2. Select the "AM/FM/PM Modulation Analysis" application.

3. Select "Overview" to display the "Overview" for AM/FM/PM Modulation Analysis.
4

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

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

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

"Resolution Bandwidth": how precise the signal is demodulated

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

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

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

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

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

e Configure the "Squelch" function (on the "Demod" tab) to suppress noise dur-
ing demodulation.

e For time domain evaluations, zoom into the areas of interest by defining a
zoom area (on the "Demod" tab).

e For AF evaluations, use special filters to eliminate certain effects of demodula-
tion or to correct pre-emphasized modulated signals (on the "AF Filters" tab).

e Adapt the diagram scaling to the displayed data (on the "Scaling" tab).

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

12.

How to export trace data and numerical results

e Configure a trace to display the average over a series of sweeps (on the
"Trace" tab. If necessary, increase the "Sweep Count" in the "Data Acquisition"
settings).

e Configure markers and delta markers to determine deviations and offsets within
the demodulated signal (on the "Marker" tab).

e Use special marker functions to calculate phase noise or an n-dB-down band-
width (on the "Marker Config" tab).

e Configure a limit check to detect excessive deviations (on the "Lines" tab).

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

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

Optionally, export the trace data of the demodulated signal to a file.

a) Inthe "Traces" tab of the "Analysis" dialog box, switch to the "Trace Export"
tab.

b) Select "Export Trace to ASCII File".

c) Define a file name and storage location and select "OK".

7.1 How to export trace data and numerical results

The measured trace data and numerical measurement results in tables can be expor-
ted to an ASCII file. For each sweep point, the measured trace position and value are
output.

The file is stored with a . DAT or .CSV extension. For details on the storage format, see
Chapter 10.7.5, "Reference: ASCII file export format", on page 255.

To export trace data and table results

1.
2.

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

Select "Export all Traces and all Table Results" to export all available measurement
result data for the current application, or select a specific "Trace to Export".

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

Select "Export Trace to ASCII File".

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

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

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

8. Select "Save" to close the dialog box and export the data to the file.
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8 Measurement example: demodulating an
FM signal

A practical example for a basic Analog Modulation Analysis measurement is provided
here. It demonstrates how operating and measurement errors can be avoided using
correct configuration settings.

The measurement is performed using the following devices:

® An R&S FSV/A with application firmware R&S FSV3-K7: Analog Modulation Analy-
sis

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

Signal generator Signal analyzer

Figure 8-1: Test setup

Signal generator settings (e.g. R&S SMW):

Frequency: 500 MHz
Level: -10 dBm
Modulation: FM

Modulation frequency: 10 kHz

Frequency deviation: 50 kHz

Procedure:

—_

Preset the R&S FSV/A.
Set the center frequency to 500 MHz.

Set the reference level to 0 dBm.

A 0N

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

By default, the "FM Time Domain" result display and a "Result Summary" are
shown.

User Manual 1178.9049.02 — 10 126



R&S®FSV3-K7 Measurement example: demodulating an FM signal

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

CF 100.0 MHz 1001 pts

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

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

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

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

T
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CF 100.0 MHz 1001 pts

Figure 8-3: Auto-scaled measurement of 10 signal periods (continuous)

7. Display the RF spectrum of the measured signal to determine the required demod-
ulation bandwidth. Select "Display Config" and add an "RF Spectrum" window to

the display.
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1 FM Time Domain e 1AP Clrw DC Ref:0 Hz

H !\Hf lllll uqnuwlp U'P I'H H '|"I H '\ d H “{'M ’H"'H
Il

H\l ,H H ‘“ |“|!\ “ !” | \ J \|f‘|\‘l “| ’“\ h, l\i |

PHHLIH .l JHM ||1\

HJ \Mm“mh’1u'mhmhnHuUhh.

CF 100.0 MHz 1001 pts 8.0 us/
5 RF Spectrum e 1AP Clrw

CF 100.0 MHz 1001 pts Span 5.0 MHz

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

8. As you can see in Figure 8-4, the default demodulation bandwidth of 5 MHz is
much too large - the actual signal takes up only a small part of the displayed range.
That means that any noise or additional signals apart from the FM signal of interest
may be included in the measured results. Select "Demod BW" and reduce the
value to 200 kHz.
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CF 100.0 MHz 1001 pts Span 5.0 MHz

Figure 8-5: RF spectrum with demodulation bandwidth = 200 kHz

The span is automatically reduced to 200 kHz as well, as only the demodulated
range can be displayed.

9. Now the RF spectrum shows that part of the FM signal is cut off. The missing sig-
nal parts are not included in the calculated results. Increase the demodulation
bandwidth to 400 kHz to include the entire signal, but no interfering frequencies.

The span is not automatically increased for the wider DBW since it may be useful
to display only a small range from the demodulated bandwidth. However, this
means the RF spectrum will still not show the entire signal.

10. Increase the span manually to show the entire demodulated bandwidth:

a) Select the "RF Spectrum" window.
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11.

12.

b) Press [SPAN].
c) Select "Full Span".
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Figure 8-6: RF spectrum with demodulation bandwidth = 400 kHz

Once the correct DBW has been determined, you can replace the RF spectrum by
the FM spectrum result display to analyze the spectrum of the FM signal. Select
"Display Config" and move an "FM Spectrum" window over the "RF Spectrum" win-
dow in the display.
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Figure 8-7: FM spectrum and Result Summary including SINAD and THD values

From the FM spectrum, the SINAD and THD are also calculated and displayed in
the "Result Summary".

Since the "AF Auto Scale" function is enabled, the "FM Spectrum" diagram is
scaled according to the current measurement automatically. Each diagram is
scaled individually, so that the reference values at the top of the two diagrams can
differ (100 kHz in the "FM Time Domain" versus 50 kHz in the "FM Spectrum".
However, you can adjust the values manually.

a) Select the "FM Spectrum" window to set the focus in it.
b) Press [AMPT].
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c) Select "Scale Config".
d) Disable the "AF Auto Scale" function.
e) Define the new reference value (at 100% = top of the diagram) as 7100 kHz.

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

1 lIlLlll\,{llll‘HIIHIAl‘\!'l'll‘JNlll‘I\IlL‘il“1|"}“I“4"'\‘|.‘h"‘-‘Jl'l',“lf"1: LRV R RN RN R RNA RN VAL

\

R i I \ i | | ) 11} W 11
Il I‘ I WA Fiih ] _‘_" Al ‘ UL \[ i{)

It | | I il AN

| I I\ | Jl | 1 | |
i i I 1 it it 1 tHi f i
LU TR EEPEE P T R PR T T

R RARARARARSARRARARsanananannraR A AR AR A R R R AR AR AR AR AR ARARARRARARRARAR

CF 100.0 MHz 1001 pts 8.0 ps/
5 RF Spectrum ® 1AP Clrw

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

Note that while the reference values at the top of both y-axes are now identical, the
reference values indicated in the window title bars are not. This is due to the fact
that, by default, in AF time domain displays the reference value is defined at the
reference position 50 % (=center of diagram), while in AF frequency domains it is
defined at the position 100 % (= top of diagram).
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9 Optimizing and troubleshooting the mea-
surement

If the results do not meet your expectations, consider the following notes and tips to
optimize the measurement.

Determining the demodulation bandwidth

A frequent cause for measurement errors and false results is an incorrectly defined
demodulation bandwidth (DBW).

If the DBW is too large, the actual signal takes up only a small part of the demodulated
range. That means that any noise or additional signal parts can be included in the
measured results, which are then false.

On the other hand, if the DBW is too small, part of the signal is cut off and thus not
included in the calculation of the results.

An easy way to determine the required DBW is to display the RF spectrum of the input
signal. If the entire signal is displayed there and takes up most of the diagram width,
the DBW is probably appropriate.

This procedure is demonstrated in the measurement example described in Chapter 8,
"Measurement example: demodulating an FM signal", on page 126.

For further recommendations on finding the correct demodulation bandwidth, see
Chapter 4.2, "Demodulation bandwidth", on page 29.

Adjusting the displayed span

Be aware that the span of the "RF Spectrum" display is not automatically increased for
a wider DBW. Sometimes, it can be useful to display only a small range from the
demodulated bandwidth. Thus, if the RF spectrum does not show the entire demodula-
ted bandwidth, you must increase the span manually to show the entire signal.

Determining the SINAD and THD

The signal-to-noise-and-distortion ratio (SINAD) and the total harmonic distortion
(THD) of the demodulated signal are a good indicator of the signal quality sent by the
DUT. Both values are calculated inside the AF spectrum span and thus only if an AF
spectrum window is displayed. If either value deviates strongly from the expected
result, make sure that the demodulation bandwidth is defined correctly (see Determin-
ing the demodulation bandwidth).
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10 Remote commands for AM/FM/PM Modula-
tion Analysis

The commands required to perform measurements in the R&S FSV3 AM/FM/PM Mod-
ulation Analysis application in a remote environment are described here.

It is assumed that the R&S FSV/A has already been set up for remote control in a net-
work as described in the R&S FSV/A User Manual.

O A programming example at the end of the remote commands description demonstrates
= the most important commands in a typical application scenario, see Chapter 10.11,
"Programming example", on page 336.

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FSV/A User Manual.
In particular:

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

® Using the common status registers

@ Status registers
The R&S FSV3-K7 option uses the status registers of the base unit (except for the
STATus:QUEStionable:ACPLimit register).

For a description, see the R&S FSV/A User Manual.

General R&S FSV/A Remote Commands

The application-independent remote commands for general tasks on the R&S FSV/A
are also available for AM/FM/PM Modulation Analysis and are described in the
R&S FSV/A User Manual. In particular:

® Managing settings and results
® Setting up the instrument
® Using the status register
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10.1

Introduction

SCPI Recorder - automating tasks with remote command scripts

The R&S FSV3 AM/FM/PM Modulation Analysis application also supports the SCPI
Recorder functionality.

Using the SCPI Recorder functions, you can create a SCPI script directly on the instru-
ment and then export the script for use on the controller. You can also edit or write a
script manually, using a suitable editor on the controller. For manual creation, the
instrument supports you by showing the corresponding command syntax for the cur-
rent setting value.

For details see the "Network and Remote Operation" chapter in the R&S FSV/A User
Manual.

Channel-specific commands

Apart from a few general commands on the R&S FSV/A, most commands refer to the
currently active channel. Thus, always remember to activate an Analog Modulation
Analysis channel before starting a remote program for an Analog Modulation Analysis.

L J 1011 o T [T 4o ) o 1 PSSR 133
®  COMMON SUMTIXES..eiiiiiiiiiiiee ittt et e e e sttt e e e s s eabae e e e s snreeeeeeanes 138
e Activating analog modulation analysiS...........ccceeeeeieiiiiiiiiii e 138
e Configuring the measuremMeNt.............uuiiciiiii i 142
e Capturing data and performing SWeePS........cccuuueiiiiiiiaaee e 232
o Configuring the result diSplay............ceceiiiiii i 235
®  RetrieViNg MESUIS......uiiiieiiiiie e 244
L I N g E= 1) 4 g o I = U L SRR 256
e Importing and exporting I/Q data and results............cccccvieeeeeeeee e, 334
o Deprecated COMMANGS........ciiiiiieieii e e e et s s e e e e e e e aaeaeaeeeeeeeeeeeeeens 335
®  Programming €XamPIE......uu cceieiei i i i iee et e e e e e e e e e e e e e e e aeaaaaa 336
Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

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

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

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

10.1.1 Conventions used in descriptions

The following conventions are used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

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

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

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

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

® Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

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

The short form is emphasized in uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.
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10.1.3

10.1.4

10.1.5

Introduction

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

Numeric suffixes

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

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

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

Example:

DISPlay[:WINDow<1...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

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

Optional keywords

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

If an optional keyword has a numeric suffix and you need to use the suffix, you have to
include the optional keyword. Otherwise, the suffix of the missing keyword is assumed
to be the value 1.

Optional keywords are emphasized with square brackets.

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency:CENTer

With a numeric suffix in the optional keyword:
DISPlay[:WINDow<l...4>]:200M:STATe

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

Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.
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10.1.6

10.1.6.1

Introduction

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

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

SCPI parameters

Many commands feature one or more parameters.

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

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

Parameters can have different forms of values.

L I N U] g =T g [RVZ= | [V TR 136
L 1o To) [<Y= o TR 137
L O o P=T = Tox (=T e F= | = TSR 137
L I O = T Tt (=Y ] (o [PPSR 138
L =1 o Tt Qe F= | = 138

Numeric values

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

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

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

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

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

* MIN/MAX

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

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. Sometimes, you can customize the step size with a corresponding
command.
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10.1.6.2

10.1.6.3

Introduction

Querying numeric values

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

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

Sometimes, numeric values are returned as text.

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

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

Boolean

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

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

the value 0 ("OFF").

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

Character data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 10.1.2, "Long and short form",
on page 134.

Querying text parameters

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

Example:
Setting: SENSe:BANDwidth:RESolution:TYPE NORMal
Query: SENSe:BANDwidth:RESolution:TYPE? would return NORM
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10.1.6.4

10.1.6.5

10.2

10.3

Remote commands for AM/FM/PM Modulation Analysis

Activating analog modulation analysis

Character strings

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

Example:
INSTRument:DELete 'Spectrum'

Block data

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

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

Common suffixes

In the R&S FSV3 AM/FM/PM Modulation Analysis application, the following common
suffixes are used in remote commands:

Table 10-1: Common suffixes used in remote commands in the R&S FSV3 AM/FM/PM Modulation
Analysis application

Suffix Value range Description

<m> 1t0 16 Marker

<n> 1t06 Window (in the currently selected channel)
<t> 1t06 Trace

<li> 1t0 8 Limit line

Activating analog modulation analysis

Analog Modulation Analysis require a special application on the R&S FSV/A. The mea-
surement is started immediately with the default settings.

INSTrument:CREAtE:DUPLICALE. .......ccvuueieeeieiriiee e ettt e eeeeetee e e e e e ee e e e e e e erbe e e e s eenannanns 139
INSTrument:CREAE[INEW].....cceieieeiieieeie et e e e e e s e e e e e e e e e e e anne e e e e eenraans 139
INSTrument:CREAtEIREPLACE. ..........eeeeieeeeeeeeeeeeeeeee e 139
TN SR U =T gL ) =Y (N 140
1N ISR (U= gt NS 2 140
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Activating analog modulation analysis

INSTrUMENERENGME. .. uttutiieiieeee e e e ee et e e e eeceeeeeeee e et ee e e s e seeeeaaaaaaeeeeeseeeeesssessnsnnnnnnan 141
NS ULy g =Y a1 RS = =1 { N 142
SYSTem:PRESEet: CHANNEIEXEC].....ceiiieeeieieeeieiieieeeeeae s e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeenennnnnnas 142

INSTrument:CREate:DUPLicate

Duplicates the currently selected channel, i.e creates a new channel of the same type
and with the identical measurement settings. The name of the new channel is the
same as the copied channel, extended by a consecutive number (e.g. "IQAnalyzer" ->
"IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST: SEL command.

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel named 'IQAnalyzer' and creates a new
channel named 'lQAnalyzer2'.

Usage: Event

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

Adds a measurement channel. You can configure up to 10 measurement channels at
the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types, see INSTrument:LIST?
on page 140.

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

Example: INST:CRE SAN, 'Spectrum 2'

Adds a spectrum display named "Spectrum 2".

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

Replaces a channel with another one.

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

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument:LIST?
on page 140.
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<ChannelName2> String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see INSTrument :LIST? on page 140).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*", "?".

Example: INST:CRE:REPL 'IQAnalyzer2',IQ,'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Usage: Setting only

INSTrument:DELete <ChannelName>
Deletes a channel.

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

Usage: Setting only

INSTrument:LIST?

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

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the ITNSTrument :
REName command.

Example: INST:LIST?
Result for 3 channels:
'"ADEM', "Analog Demod', 'IQ','IQ
Analyzer','IQ','IQ Analyzer2'

Usage: Query only

Table 10-2: Available channel types and default channel names

Application <ChannelType> Parameter Default Channel Name*)
Spectrum SANALYZER Spectrum

5G NR (R&S FSV3-K144) | NR5G 5G NR

3GPP FDD BTS BWCD 3G FDD BTS

(R&S FSV3-K72)

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.
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Application <ChannelType> Parameter Default Channel Name*)
3GPP FDD UE MWCD 3G FDD UE

(R&S FSV3-K73)

Amplifier Measurements AMPLifier Amplifier

(R&S FSV3-K18)

AM/FM/PM Modulation ADEM Analog Demod

Analysis

Bluetooth (R&S FSV3-K8) | BTO Bluetooth

GSM (R&S FSV3-K10) GSM GSM

1/Q Analyzer 1Q IQ Analyzer

LTE (R&S FSV3-K10x) LTE LTE

NB-loT (R&S FSV3-K106) | NIOT NB-loT

Noise Figure Measure- NOISE Noise

ments

OFDM VSA (R&S FSV3- OFDMVSA OFDM VSA

K96)

Phase Noise (R&S FSV3- | PNOISE Phase Noise

K40)

Pulse (R&S FSV3-K6) PULSE Pulse

Vector Signal Analysis DDEM VSA

(VSA, R&S FSV3-K70)

WLAN (R&S FSV3-K91) WLAN WLAN

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

INSTrument:REName <ChannelName1>, <ChannelName2>
Renames a channel.

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

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

SUCh aS ll:ll’ ll*ll, ll?ll-

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the channel with the name 'IQAnalyzer2' to 'IQAna-
lyzer3'.

Usage: Setting only
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10.4

10.4.1

Configuring the measurement

INSTrument[:SELect] <ChannelType>

Selects the channel type for the current channel.

See also INSTrument:CREate [ :NEW] on page 139.

For a list of available channel types, see TNSTrument : LIST? on page 140.

Parameters:
<ChannelType> ADEMod
Optional Analog Modulation Analysis application.

SYSTem:PRESet:CHANnel[:EXEC]
Restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'
Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 37

Configuring the measurement

The following remote commands are required to configure an Analog Modulation
Analysis.

Specific commands:

e Managing standard SettiNgS......cccooii i i 142
o  Configuring the INPUL.......ee e e e e e ee e eeeaeens 143
o  Configuring the OULPUL.........ooiiiiccc e 183
L J =T [0 1= Ty VA T= 1 o | 186
e Configuring the vertical axis (amplitude, scaling)..........ccceeviiieiiiiiiiii e 188
o Configuring data aCqUISItION.........oiiuiiiiii i 196
L J I T T 1Y ] o P PUPPRRS 200
e Configuring demodulation.............oooeeiiiiiiiiiiiccer e ————— 209
e Adjusting settings automatically.............cooorrrrrririi e 228

Managing standard settings

You can configure the R&S FSV3 AM/FM/PM Modulation Analysis application using
predefined standard settings, allowing for quick and easy configuration for commonly
performed measurements.

For details, see Chapter 5.2, "Configuration according to standards", on page 37.
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Configuring the measurement

For an overview of predefined standards and settings, see Chapter A.1, "Predefined
standards and settings", on page 339.

[SENSE:JADEMOG:PRESE:STANGAIG]. ... e vreeeeeeeeseeseeeesesseseesesesseseesesseseseseseeseneeseseeeesees 143
[SENSe:]JADEMOd:PRESELRESTOIE. ...ccuiiii et e e e e 143
[SENSE:JADEMOA:PRESEE:STORE. . ..t iieeeeeteieeeeeeteie e e e e e ettie e e e e eeaanee e e e s ertanaeeeeeesnnnneaeeenes 143

[SENSe:]ADEMod:PRESet[:STANdard] <Standard>
Loads a measurement configuration.

Standard definitions are stored in an xml file. The default directory for Analog Modula-
tion Analysis standards is C:
\R S\INSTR\USER\predefined\AdemodPredefined

Parameters:

<Standard> String containing the file name.
If you have stored the file in a subdirectory of the directory men-
tioned above, you have to include the relative path to the file.

Manual operation: See "Load Standard" on page 38

[SENSe:]ADEMod:PRESet:RESTore

Manual operation: See "Restore Standard Files" on page 38

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

Standard definitions are stored in an XML file. The default directory for Analog Modula-
tion Analysis standards is C:
\R_S\INSTR\USER\predefined\AdemodPredefined

Parameters:

<Standard> String containing the file name.
You can save the file in a subdirectory of the directory men-
tioned above. In that case, you have to include the relative path
to the file.

Manual operation: See "Save Standard" on page 38

10.4.2 Configuring the input

L I oo 16 | PP 144
o  Configuring fil& INPUL.........eoiiiiiiii e 146
@ USINg eXIErNal MIXErS....cccoie i i i i e e e e e e e e e e e e e 147
®  Setting UP ProDES. ... e 161
o Working With POWET SENSOIS........ciiiiiiieieeeeeeeeeeee e e e e e e e e e e e e e e e e eeeeeees 166
e External generator CONtrol.. ... 176
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10.4.2.1

Configuring the measurement

RF input

INPut:ATTenuation:PROTECHONIRESE!.......ccuuuiieiiiiiiicei et 144
INP UL CONNECION. ...etueeeieetiieeeeee ettt e e e e ettt ee e e e e eeetaaeeeeseesbaneeeseesatanseaerestanasaeesestanaaasens 144
INP UL COUPIING . - ettt ettt ettt ettt et et et e e et e et e et e et e enn e eaaaeeaaeenaenneeannns 144
1IN LU 10T N I o 145
LN U o T = o RS AN = 145
I LT 1LY ==Yo F= T et = N 145
I TR I =Y ot PPN 145

INPut:ATTenuation:PROTection:RESet

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

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

(For details on the status register see the R&S FSV3000/ FSVA3000 base unit user
manual).

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

Example: INP:ATT:PROT:RES

INPut:CONNector <ConnType>

Determines which connector the input for the measurement is taken from.

Parameters:
<ConnType> RF
RF input connector
RFPRobe
Active RF probe
*RST: RF
Example: INP:CONN RF

Selects input from the RF input connector.

Manual operation: See "Input Connector" on page 41

INPut:COUPIing <CouplingType>
Selects the coupling type of the RF input.
Parameters:
<CouplingType> AC | DC

AC

AC coupling

DC

DC coupling

*RST: AC
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Example: INP:COUP DC

Manual operation:  See "Input Coupling” on page 40

INPut:DPATh <DirectPath>
Enables or disables the use of the direct path for frequencies close to 0 Hz.

Parameters:
<DirectPath> AUTO | OFF

AUTO | 1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.

OFF | 0
The analog mixer path is always used.

Example: INP:DPAT OFF

Manual operation: See "Direct Path" on page 41

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

Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "Y|G-Preselector" on page 41

INPut:IMPedance <Impedance>

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

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

Manual operation: See "Impedance" on page 40
See "Unit" on page 44

INPut:SELect <Source>

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

If no additional input options are installed, only RF input is supported.
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Configuring the measurement

Tip: The 1/Q data to be analyzed for AM/FM/PM Modulation Analysis cannot only be
measured by the R&S FSV3 AM/FM/PM Modulation Analysis application itself, it can
also be imported to the application, provided it has the correct format. Furthermore, the
analyzed 1/Q data from the R&S FSV3 AM/FM/PM Modulation Analysis application can
be exported for further analysis in external applications.

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

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
FlQ
I/Q data file
*RST: RF

Manual operation: See "Radio Frequency State" on page 40
See "I/Q Input File State" on page 42

Configuring file input

The following commands are required to define input from a file.

Useful commands for configuring file input described elsewhere:
® INPut:SELect on page 145

Remote commands exclusive to configuring input from files:

INPULFILE:PATH. ..o e s 146

INPut:FILE:PATH <FileName>[, <AnalysisBW>]
Selects the 1/Q data file to be used as input for further measurements.

The 1/Q data file must be in one of the following supported formats:

e .ig.tar

e _igw
® _.Csv
® .mat
® .wv

e _aid

Only a single data stream or channel can be used as input, even if multiple streams or
channels are stored in the file.

For some file formats that do not provide the sample rate and measurement time or
record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.
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Parameters:

<FileName> String containing the path and name of the source file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .iqg.tar.
For .mat files, Matlab® v4 is assumed.

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

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'
Uses 1/Q data from the specified file as input.

Example: //Load an IQW file

INP:SEL:FIQ

INP:FILE:PATH 'C:\R S\Instr\user\data.iqw'
//Define the sample rate

TRAC:IQ:SRAT 10MHz

//Define the measurement time
SENSe:SWEep:TIME 0.001001

//Start the measurement

INIT:IMM

Manual operation: See "Select |/Q data file" on page 42

10.4.2.3 Using external mixers

The commands required to work with external mixers in a remote environment are
described here. Note that these commands require the R&S FSV/A to have an external
mixer option installed and an external mixer to be connected to the R&S FSV/A.

For details on working with external mixers see the R&S FSV/A User Manual.

®  BasiC SEiNGS. . cciiiii e 147
L I V13 G oY= 4] Vo PSSR 150
e Conversion loss table Settings. ..o 155
e Programming example: working with an external mixer.............ccccceevvvvvviviiiivnnnnn. 159

Basic settings

The basic settings concern general usage of an external mixer.

[SENSE:IMIXErXS[:STATE v veereeeeeseeseeereseeseseseeseseseeseseseseesesseeseesesesesseseseseasesesesesesesen 148
[SENSE:IMIXEr<x>:BIAS:HIGH.......ccuuiiiieiiiiiii et e e e e e e e e e e e e e e enra e eeees 148
[SENSE:IMIXEr<x>:BIAS[ILOWY]......ccceiiiieeeeeeeeeieieieeteeeaasssse e e e e e e eeaaaaeaeseeeeeeeeeenennennnnnnnnnn 148
[SENSE:IMIXEIr<X>:LOPOWET......ccuuieieeieirieieeeeeeiiaeseeeeestiaeeeeeeantaaeeeseetnnaeeeesestanaeeeerenes 148
[SENSE:IMIXEIr<X>:SIGNEL. .. .iiiiiitiiieieee it ieeeeeeeee e e e e e et ee e e e e eeebeeeeseeanbaeeeesersaanaeeaereens 149
[SENSE:IMIXEr<x>:THRESNOI. .....cceiiiiiriieieeeeeetee e e et e e e e e e et e e e e e et e e e e e s eesb e eeeeesananss 149
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[SENSe:]MIXer<x>[:STATe] <State>

Activates or deactivates the use of a connected external mixer as input for the mea-
surement. This command is only available if the optional External Mixer is installed and
an external mixer is connected.

Suffix:
<> 1..n
irrelevant
Parameters:
<State> ON|OFF|1]|0
*RST: 0
Example: MIX ON

[SENSe:]MIXer<x>:BIAS:HIGH <BiasSetting>
Defines the bias current for the high (last) range.

Is only available if the external mixer is active (see [SENSe: |[MIXer<x>[:STATe]
on page 148).

Suffix:
<> 1..n
irrelevant
Parameters:
<BiasSetting> *RST: 0.0A

Default unit: A

[SENSe:]MIXer<x>:BIAS[:LOW] <BiasSetting>
Defines the bias current for the low (first) range.

Is only available if the external mixer is active (see [SENSe: |[MIXer<x>[:STATe]
on page 148).

Suffix:
<> 1..n
irrelevant
Parameters:
<BiasSetting> *RST: 0.0A

Default unit: A

[SENSe:]MIXer<x>:LOPower <Level>
Specifies the LO level of the external mixer's LO port.

Suffix:
<> 1..n
irrelevant
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Parameters:

<Level> Range: 13.0 dBm to 17.0 dBm
Increment: 0.1 dB
*RST: 15.5 dBm
Default unit: DBM

Example: MIX:LOP 16.0dBm

[SENSe:]MIXer<x>:SIGNal <State>
Specifies whether automatic signal detection is active or not.

Note that automatic signal identification is only available for measurements that per-
form frequency sweeps (not in vector signal analysis or the I/Q Analyzer, for instance).

Suffix:
<x> 1.n
irrelevant
Parameters:
<State> OFF | ON | AUTO | ALL
OFF | ON | AUTO | ALL
OFF
No automatic signal detection is active.
ON
Automatic signal detection (Signal ID) is active.
AUTO
Automatic signal detection (Auto ID) is active.
ALL
Both automatic signal detection functions (Signal ID+Auto ID)
are active.
*RST: OFF

[SENSe:]MIXer<x>:THReshold <Value>

Defines the maximum permissible level difference between test sweep and reference
sweep to be corrected during automatic comparison (see [SENSe: |MIXer<x>:
SIGNal on page 149).

Suffix:
<> 1..n
irrelevant
Parameters:
<Value> <numeric value>
Range: 0.1dB to 100 dB
*RST: 10 dB
Default unit: DB
Example: MIX:PORT 3
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Mixer settings

The following commands are required to configure the band and specific mixer set-
tings.

[SENSe:IMIXer<x>:FREQUENCY:HANDOVEN.......cccceteerueieeeeeitiieeeeseneneaeseeeeeaneseeeeeennnaeeaees 150
[SENSe:IMIXer<x>:FREQUENCY:STARL......ciiiiiiiieiieeeee it e e e e e e eee e e e e s e e e e ee e e e e e enanans 150
[SENSe:IMIXer<x>:FREQUENCY:STOP.....ccciiiiiieiieeeeiiiee e e e eetee e e e e et e e e e e e eete s e e e e eeraneeaeees 151
[SENSe:IMIXer<x>:HARMONIC:BAND:PRESEL.......uuuuuuaaiaieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneennnenannes 151
[SENSe:IMIXer<x>:HARMONICIBAND........cceutuiieieeieiiee e e et e e e e et e e e e eearae e e e e eesaa e eaees 151
[SENSe:IMIXer<x>:HARMONIC:HIGH:STATE......uuiiiiiiieiiie et e et e e e eeree e eeaaees 152
[SENSe:IMIXer<x>:HARMONICIHIGH[VALUE] ... veeeseeeereseseeeeseseseeseseseseeseseseeseseseseeseneses 152
[SENSe: IMIXer<x>:HARMONIC: TYPE.... ..ottt e e e e e e eaeen 152
[SENSE:IMIXEr<x>:HARMONICELOW]. cvv.veeeeeereeeeseeeeseeseseeseseesessesessesesseseesesseseseeseseeseseneen 153
ST = N ST [ T et 1 153
[SENSE:IMIXEr<x>:LOSS:HIGH......ciieieieeeieeeee et ae e e e e e e e e e e e e e e eeeeeeeeeenenees 153
[SENSe:IMIXer<x>:LOSS: TABLEHIGH. ....ccii ittt e e et e e e e eennaes 154
[SENSe:IMIXEer<x>:LOSS:TABLE[ILOW] .. i iiieeiiieeeeeetieee e e ettt e e e eeeteeeeeseetae s e e e eeernaneaas 154
[SENSE:IMIXEr<X>LOSSLOW]. . ee e eeeeeeeeeeeseeseeeeeeeeseseeeeseseseeseseseeeeseseseeneseseseeneneees 154
[SENSE:IMIXEr<X> P ORTS. .. euieeiiiiieee e e et e e e et e e ee e e e e e e e s en s ea et rensenaeneanaanrenrenns 155
[SENSe:IMIXer<x>:RFOVerrange[:STATE].....cuueuieeeeeeeeeuaeeeeeeieeeeeeeeenaeeeeaaeeneneeeanaeeennanns 155

[SENSe:]MIXer<x>:FREQuency:HANDover <Frequency>

Defines the frequency at which the mixer switches from one range to the next (if two
different ranges are selected). The handover frequency for each band can be selected
freely within the overlapping frequency range.

Is only available if the external mixer is active (see [SENSe: [MIXer<x>[:STATe]
on page 148).

Suffix:
<> 1..n

irrelevant
Parameters:
<Frequency> Default unit: HZ
Example: MIX ON

Activates the external mixer.
MIX:FREQ:HAND 78.0299GHz

Sets the handover frequency to 78.0299 GHz.

[SENSe:]MIXer<x>:FREQuency:STARt

Sets or queries the frequency at which the external mixer band starts.

Suffix:
<x> 1..n

irrelevant
Example: MIX:FREQ:STAR?

Queries the start frequency of the band.
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[SENSe:]MIXer<x>:FREQuency:STOP

Sets or queries the frequency at which the external mixer band stops.

Suffix:
<x> 1..n

irrelevant
Example: MIX:FREQ:STOP?

Queries the stop frequency of the band.

[SENSe:]MIXer<x>:HARMonic:BAND:PRESet
Restores the preset frequency ranges for the selected standard waveguide band.

Note: Changes to the band and mixer settings are maintained even after using the
[PRESET] function. Use this command to restore the predefined band ranges.

Suffix:
<> 1..n
irrelevant
Example: MIX:HARM:BAND: PRES

Presets the selected waveguide band.

[SENSe:]MIXer<x>:HARMonic:BAND <Band>
Selects the external mixer band. The query returns the currently selected band.

Is only available if the external mixer is active (see [SENSe: |[MIXer<x>[:STATe]
on page 148).

Suffix:
<> 1..n
irrelevant
Parameters:
<Band> KA|Q|U|V|E|W|F|D|G|Y|J|USER

Standard waveguide band or user-defined band.

Table 10-3: Frequency ranges for pre-defined bands

Band Frequency start [GHz] Frequency stop [GHz]
KA (A) ") 26.5 40.0

Q 33.0 50.0

u 40.0 60.0

\Y 50.0 75.0

E 60.0 90.0

W 75.0 110.0

*) The band formerly referred to as "A" is now named "KA".
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Band Frequency start [GHz] Frequency stop [GHz]
F 90.0 140.0
D 110.0 170.0
G 140.0 220.0
J 220.0 325.0
Y 325.0 500.0
USER 32.18 68.22
(default) (default)

*) The band formerly referred to as "A" is now named "KA".

[SENSe:]MIXer<x>:HARMonic:HIGH:STATe <State>

Specifies whether a second (high) harmonic is to be used to cover the band's fre-
quency range.

Suffix:
<> 1..n
Parameters:
<State> ON | OFF
*RST: ON
Example: MIX:HARM:HIGH:STAT ON

[SENSe:]MIXer<x>:HARMonic:HIGH[:VALue] <HarmOrder>

Specifies the harmonic order to be used for the high (second) range.

Suffix:
<x> 1..n
irrelevant
Parameters:
<HarmOrder> Range: 3 to 128 (USER band); for other bands: see band
definition
Example: MIX:HARM:HIGH:STAT ON

MIX:HARM:HIGH 3

[SENSe:]MIXer<x>:HARMonic:TYPE <OddEven>
Specifies whether the harmonic order to be used should be odd, even, or both.
Which harmonics are supported depends on the mixer type.

Suffix:
<x> 1..n
irrelevant
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Parameters:

<OddEven> ODD | EVEN | EODD
ODD | EVEN | EODD
*RST: EVEN

Example: MIX:HARM:TYPE ODD

[SENSe:]MIXer<x>:HARMonic[:LOW] <HarmOrder>

Specifies the harmonic order to be used for the low (first) range.

Suffix:
<x> 1..n
irrelevant
Parameters:
<HarmOrder> Range: 3 to 128 (USER band); for other bands: see band
definition
*RST: 4 (for band U)
Example: MIX:HARM 3

[SENSe:]MIXer<x>:IF?

Queries the intermediate frequency currently used by the external mixer.

Suffix:

<x> 1..n
irrelevant

Example: MIX:IF?

Example: See "Programming example: working with an external mixer"
on page 159.

Usage: Query only

[SENSe:]MIXer<x>:LOSS:HIGH <Average>

Defines the average conversion loss to be used for the entire high (second) range.

Suffix:

<> 1..n
irrelevant

Parameters:

<Average> Range: 0 to 100
*RST: 24.0dB
Default unit: dB

Example: MIX:LOSS:HIGH 20dB
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[SENSe:]MIXer<x>:LOSS:TABLe:HIGH <FileName>

Defines the conversion loss table to be used for the high (second) range.

Suffix:
<>

Parameters:
<FileName>

1..n
irrelevant

String containing the path and name of the file, or the serial
number of the external mixer whose file is required. The

R&S FSV/A automatically selects the correct cvl file for the cur-
rent IF. As an alternative, you can also select a user-defined
conversion loss table (.ac1 file).

[SENSe:]MIXer<x>:LOSS: TABLe[:LOW] <FileName>

Defines the file name of the conversion loss table to be used for the low (first) range.

Suffix:
<>

Parameters:
<FileName>

Example:

1..n
irrelevant

String containing the path and name of the file, or the serial
number of the external mixer whose file is required. The

R&S FSV/A automatically selects the correct cvl file for the cur-
rent IF. As an alternative, you can also select a user-defined
conversion loss table (.ac1 file).

MIX:LOSS:TABL '101567"
MIX:LOSS:TABL?

//Result:

'101567 MAG 6 B5000 3G5.B5G'

[SENSe:]MIXer<x>:LOSS[:LOW] <Average>

Defines the average conversion loss to be used for the entire low (first) range.

Suffix:
<x>

Parameters:

<Average>

Example:
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[SENSe:]MIXer<x>:PORTs <PortType>

Selects the mixer type.

Suffix:
<x> 1..n
irrelevant
Parameters:
<PortType> 2|3
2
Two-port mixer.
3
Three-port mixer.
*RST: 2
Example: MIX:PORT 3

[SENSe:]MIXer<x>:RFOVerrange[:STATe] <State>

If enabled, the band limits are extended beyond "RF Start" and "RF Stop" due to the
capabilities of the used harmonics.

Suffix:
<> 1..n
irrelevant
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Conversion loss table settings

The following settings are required to configure and manage conversion loss tables.

[SENSe:]CORRECHON:CVLIBAND.....cciiiiiiiieeeeeeieieeeeeeeeererr et eaeseseeeeeeeaeaeaeseeseeeeeesseseres 156
[SENSE:]CORRECHONICVLIBIAS. .....euuiiieeieeteeeee ettt e e e e et e e e e e e eet s e e e eeeta e e aeseaataseaaeens 156
[SENSe:]CORRECHON:CVLICATAIOG?. ...cceeetueeeeeeetiteeeeeeeeetieeeeeeeeetee e e e s eeasaaaeeaeseesannseeeeeesans 156
[SENSE:JCORRECHON:CVLICLEA ... .ciicieeiieeeeeeeeeee e ettt e e et e e e e e bea e e e e eeeabeaeeeeeeenen 157
[SENSe:]CORRECHON:CVLICOMMENL.....c.ieiee et e e e e ea e e 157
[SENSE:JCORRECHON:CV LD AT A. ettt et e e e e e e e e e e e e eaeanean 157
[SENSe:]CORRECtiON:CVLIHARMONIC. ..cevvuuieeeietiniie s ee e ettt e e et e et e e e e eeaae e e e e eeeanas 157
[SENSE:JCORRECHON:CVLIMIXEI .. ucieeieieieeeeeeeeeieieeeeeeeeeretrsrab e rsaaaeseseeeeeaeaaeeeseserereesenens 158
[SENSE:JCORRECHON:CVLIPORTS. .. .ciittiteeeeeiietiieeeeeeeeeteeeeeeeetaaeeeeseesaaaeeesessnnasaeeeeerans 158
[SENSE:]CORRECHON:CVLISELEC....uiiiiiiiieeeeeeeetie e eeeeeeteee e e e et e e e e et e e e e e eeebeeeeeeeeeeas 158
[SENSe:]JCORRECHON:CVLISNUMDET ...ttt e e e e e e eas 159
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[SENSe:]CORRection:CVL:BAND <Band>

Defines the waveguide band for which the conversion loss table is to be used. This set-
ting is checked against the current mixer setting before the table can be assigned to
the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe: ] CORRection:CVL:SELect on page 158).

Is only available with option B21 (External Mixer) installed.

Parameters:
<Band> KIKA|Q|U|V|E|W|F|D|G]|Y]|J|USER
Standard waveguide band or user-defined band.
For a definition of the frequency range for the pre-defined bands,
see Table 10-3).
*RST: F (90 GHz - 140 GHz)
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:BAND KA

Sets the band to KA (26.5 GHz - 40 GHz).

[SENSe:]CORRection:CVL:BIAS <BiasSetting>
Defines the bias setting to be used with the conversion loss table.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 158.

Is only available with option B21 (External Mixer) installed.

Parameters:
<BiasSetting> *RST: 0.0A
Default unit: A
Example: CORR:CVL:SEL 'LOSS_TAB 4'

Selects the conversion loss table.
CORR:CVL:BIAS 3A

[SENSe:]CORRection:CVL:CATalog?

Queries all available conversion loss tables saved in the C: \R_S\INSTR\USER\cv1\
directory on the instrument.

Is only available with option B21 (External Mixer) installed.

Return values:
<Files> 'string’

Comma-separated list of strings containing the file names.
Example: CORR:CVL:CAT?
Usage: Query only
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[SENSe:]CORRection:CVL:CLEar

Deletes the selected conversion loss table. Before this command can be performed,
the conversion loss table must be selected (see [SENSe: ] CORRection:CVL:
SELect on page 158).

Is only available with option B21 (External Mixer) installed.

Example: CORR:CVL:SEL 'LOSS TAB 4'
Selects the conversion loss table.
CORR:CVL:CLE

[SENSe:]CORRection:CVL:COMMent <Text>

Defines a comment for the conversion loss table. Before this command can be per-
formed, the conversion loss table must be selected (see [SENSe: ] CORRection:
CVL:SELect on page 158).

Is only available with option B21 (External Mixer) installed.

Parameters:
<Text>

Example: CORR:CVL:SEL 'LOSS TAB 4'
Selects the conversion loss table.
CORR:CVL:COMM 'Conversion loss table for
FS 760"

[SENSe:]CORRection:CVL:DATA {<Freq>, <Level>}...

Defines the reference values of the selected conversion loss tables. The values are
entered as a set of frequency/level pairs. You can define a maximum of 500 frequency/
level pairs. Before this command can be performed, you must select the conversion
loss table (see [SENSe: ]CORRection:CVL:SELect on page 158).

Is only available with option B21 (External Mixer) installed.

Parameters:

<Freqg> The frequencies have to be sent in ascending order.
Default unit: HZ

<Level> Default unit: DB

Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:DATA 1MHZ,-30DB, 2MHZ, -40DB

[SENSe:]CORRection:CVL:HARMonic <HarmOrder>

Defines the harmonic order for which the conversion loss table is to be used. This set-
ting is checked against the current mixer setting before the table can be assigned to
the range.
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Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 158.

Is only available with option B21 (External Mixer) installed.

Parameters:
<HarmOrder> Range: 2 to 65
Example: CORR:CVL:SEL 'LOSS_TAB 4'

Selects the conversion loss table.
CORR:CVL:HARM 3

[SENSe:]CORRection:CVL:MIXer <Type>

Defines the mixer name in the conversion loss table. This setting is checked against
the current mixer setting before the table can be assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 158).

Is only available with option B21 (External Mixer) installed.

Parameters:
<Type> string

Name of mixer with a maximum of 16 characters
Example: CORR:CVL:SEL 'LOSS_TAB_4'

Selects the conversion loss table.
CORR:CVL:MIX 'FS 760"

[SENSe:]CORRection:CVL:PORTs <PortType>

Defines the mixer type in the conversion loss table. This setting is checked against the
current mixer setting before the table can be assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe: ] CORRection:CVL:SELect on page 158).

Is only available with option B21 (External Mixer) installed.

Parameters:
<PortType> 2|3
*RST: 2
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:PORT 3

[SENSe:]CORRection:CVL:SELect <FileName>

Selects the conversion loss table with the specified file name. If <file_name> is not
available, a new conversion loss table is created.

Is only available with option B21 (External Mixer) installed.
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Parameters:
<FileName> String containing the path and name of the file.
Example: CORR:CVL:SEL 'LOSS TAB 4'

[SENSe:]CORRection:CVL:SNUMber <SerialNo>

Defines the serial number of the mixer for which the conversion loss table is to be
used. This setting is checked against the current mixer setting before the table can be
assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 158).

Is only available with option B21 (External Mixer) installed.

Parameters:
<SerialNo> Serial number with a maximum of 16 characters
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:MIX '123.4567'

Programming example: working with an external mixer

This example demonstrates how to work with an external mixer in a remote environ-
ment. It is performed in the Spectrum application in the default layout configuration.
Note that without a real input signal and connected mixer, this measurement will not
return useful results.

[ == Preparing the instrument -----------

//Reset the instrument

*RST

//Activate the use of the connected external mixer.

SENS:MIX ON

[/ =m————————— Configuring basic mixer behavior —-----—-—-—-----
//Set the LO level of the mixer's LO port to 15 dBm.
SENS:MIX:LOP 15dBm

//Set the bias current to -1 mA .

SENS:MIX:BIAS:LOW -1mA

[/ === Configuring the mixer and band settings -------------
//Use band "V" to full possible range extent for assigned harmonic (6).
SENS:MIX:HARM:BAND V

SENS:MIX:RFOV ON

//Query the possible range

SENS:MIX:FREQ:STAR?

//Result: 47480000000 (47.48 GHz)

SENS:MIX:FREQ:STOP?

//Result: 138020000000 (138.02 GHz)

//Use a 3-port mixer type

SENS:MIX:PORT 3

//Split the frequency range into two ranges;
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//range 1 covers 47.48 GHz GHz to 80 GHz; harmonic 6, average conv. loss of 20 dB

//range 2 covers 80 GHz to 138.02 GHz; harmonic 8, average conv.loss of 30 dB
SENS:MIX:HARM:TYPE EVEN

SENS:MIX:HARM:HIGH:STAT ON

SENS:MIX:FREQ:HAND 80GHz

SENS:MIX:HARM:LOW 6

SENS:MIX:LOSS:LOW 20dB

SENS:MIX:HARM:HIGH 8

SENS:MIX:LOSS:HIGH 30dB

[/ === Activating automatic signal identification functions —---—---—---—-
//Activate both automatic signal identification functions.

SENS:MIX:SIGN ALL

//Use auto ID threshold of 8 dB.

SENS:MIX:THR 8dB

//Select single sweep mode.
INIT:CONT OFF
//Initiate a basic frequency sweep and wait until the sweep has finished.

INIT; *WAT

//Return the trace data for the input signal without distortions
// (default screen configuration)

TRAC:DATA? TRACE3

Configuring a conversion loss table for a user-defined band

[ =mmmmmm——————— Preparing the instrument -----------

//Reset the instrument

*RST

//Activate the use of the connected external mixer.

SENS:MIX ON

[/————————————— Configuring a new conversion loss table -—-—-——-———--——----
//Define cvl table for range 1 of band as described in previous example
// (extended V band)

SENS:CORR:CVL:SEL
SENS : CORR:CVL:COMM
SENS:CORR:CVL:BAND USER

'UserTable’

'User-defined conversion loss table for USER band'

SENS:CORR:CVL:HARM 6

SENS:CORR:CVL:BIAS -1mA

SENS:CORR:CVL:MIX 'FS Z60'

SENS:CORR:CVL:SNUM '123.4567"'

SENS:CORR:CVL:PORT 3

//Conversion loss is linear from 55 GHz to 75 GHz
SENS:CORR:CVL:DATA 55GHZ,-20DB, 75GHZ, -30DB

[/ =m————————— Configuring the mixer and band settings -------------
//Use user-defined band and assign new cvl table.
SENS :MIX:HARM:BAND USER

//Define band by two ranges;
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//range 1 covers 47.48 GHz to 80 GHz; harmonic 6, cvl table 'UserTable'
//range 2 covers 80 GHz to 138.02 GHz; harmonic 8, average conv.loss of 30 dB
SENS:MIX:HARM:TYPE EVEN

SENS:MIX:HARM:HIGH:STAT ON

SENS:MIX:FREQ:HAND 80GHz

SENS:MIX:HARM:LOW 6

SENS:MIX:LOSS:TABL:LOW 'UserTable'

SENS:MIX:HARM:HIGH 8

SENS:MIX:LOSS:HIGH 30dB

//Query the possible range
SENS:MIX:FREQ:STAR?

//Result: 47480000000 (47.48 GHz)
SENS:MIX:FREQ:STOP?

//Result: 138020000000 (138.02 GHz)

//Select single sweep mode.
INIT:CONT OFF
//Initiate a basic frequency sweep and wait until the sweep has finished.

INIT; *WAT

//Return the trace data (default screen configuration)

TRAC:DATA? TRACel

Setting up probes

Modular probes can be connected to the RF input connector of the R&S FSV/A.
For details see the R&S FSV/A User Manual.

[SENSe:]PROBE<pb>:ID:PARTNUMDEI?. .. .ccieeeiieeeeeeeetieieeeeeeeeee e e e eeeebaeeeeeeeeara e eeseesnnanns 161
[SENSE:]PROBE<PD>:ID:SRNUMDEI?. ... eeeereeeeeeeseseseseeeeeeeeeeeeeesseseseseseseseseseeeeeseesenesneseeen 162
[SENSE:]JPROBE<PD>:SETUP:ATTRALIO 1. veeeveseeeeeeseseeseseseseseseseesesssseseeseessesseeseeseeseeseens 162
[SENSE:]JPROBE<PD>:SETUP:CMOFFSEL. .. rv-eeeeeesereeseeeseeeseeeeeeeeseseseeeeeeseseseseseeseseseeenees 162
[SENSe:]PROBe<pb>:SETUP:DMOFFSEL.....ceeeiiieiiieieinieiaaaaaaaae e e e e e e eeeeeaeaeeeeeeeeeeeeneenennnnnnns 163
[SENSe:]PROBe<pb>:SETUP:IMODE.........ccciieeeeeeeeeeeeieieieieneeeessaaeae s e e e eeeaaaaeaeeeeeeeeeennennes 163
[SENSe:]PROBEe<pb>:SETUP:INAME?......uuiiieiieitiieeieeeeieiee e e e e eetaee e e e e e eeta e e e e eeeataeeeeseeeanas 164
[SENSe:]PROBe<pb>:SETUP:NMOFTSEL....uuuiiieeiiiiiiieeeeeiiieeeee ettt e e e e eerereeeeeseebaeeeeeeeens 164
[SENSE:]PROBE<PD>:SETUD:PMODE. ...eeeeeeeeeeeeeeeeeeseseeeeeeeeeeeeseseseseseseseseseseeeeeeeesennenenes 164
[SENSE:]JPROBE<PD>:SETUP:PMOFFSEL. ... .eveeeeeeeeeseeeeeeseeeeseseseeseeeseessesesesseseeeseesasenenes 165
[SENSE:]PROBE<PD>:SETUD:STATE?. eeeeeeeeeeeeeeseeeeseseseessesesseeeseessesseseseseseesessessenesensens 165
[SENSe:IPROBE<PD>:SETUP: TYPE?. .. e ceiieieieie e e e e eeeeeeee e eeee et se s s e e e e e e e aaaaeaees 166

[SENSe:]PROBe<pb>:ID:PARTnumber?
Queries the R&S part number of the probe.
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Suffix:

<pb> 1..n
Selects the connector:
3=RF

Return values:

<PartNumber>

Example: /IQuery part number
PROB3:ID:PART?

Usage: Query only

[SENSe:]PROBe<pb>:ID:SRNumber?

Queries the serial number of the probe.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Return values:

<SerialNo>

Example: //Query serial number
PROB3:ID:SRN?

Usage: Query only

[SENSe:]PROBe<pb>:SETup:ATTRatio <AttenuationRatio>

Defines the attenuation applied to the input at the probe. This setting is only available
for modular probes.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Parameters:

<AttenuationRatio> 10
Attenuation by 20 dB (ratio= 10:1)

2
Attenuation by 6 dB (ratio= 2:1)
*RST: 10

Default unit: DB

[SENSe:]PROBe<pb>:SETup:CMOFfset <CMOffset>

Sets the common mode offset. The setting is only available if a differential probe in
CM-mode is connected to the R&S FSV/A.
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If the probe is disconnected, the common mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the R&S FSV/A User Manual.

Suffix:
<pb> 1..n
Selects the connector:
3=RF
Parameters:
<CMOffset> Offset of the mean voltage between the positive and negative
input terminal vs. ground
Range: -16V to +16 V

Default unit: V

[SENSe:]PROBe<pb>:SETup:DMOFfset <DMOffset>

Sets the DM-mode offset. The setting is only available if a modular probe in DM-mode
is connected to the R&S FSV/A.

If the probe is disconnected, the DM-mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the R&S FSV/A User Manual.

Suffix:
<pb> 1..n
Selects the connector:
3=RF
Parameters:
<DMOffset> Voltage offset between the positive and negative input terminal

Default unit; V

[SENSe:]PROBe<pb>:SETup:MODE <Mode>

Suffix:
<pb> 1..n
Selects the connector:
3=RF
Parameters:
<Mode> RSINgle | NOACtion
RSINgle
Run single: starts one data acquisition.
NOACtion

Nothing is started on pressing the micro button.

User Manual 1178.9049.02 — 10 163



R&S®FSV3-K7

Remote commands for AM/FM/PM Modulation Analysis

Configuring the measurement

[SENSe:]PROBe<pb>:SETup:NAME?

Queries the name of the probe.

Suffix:
<pb> 1..n
Selects the connector:
3=RF
Return values:
<Name> String containing the name of the probe.
Example: //Query name of the probe

PROB3:SET:NAME?

Usage: Query only

[SENSe:]PROBe<pb>:SETup:NMOFfset <NMOffset>

Sets the N-mode offset. The setting is only available if a modular probe in N-mode is
connected to the R&S FSV/A. The maximum voltage difference between the positive
and negative input terminals is 16 V.

If the probe is disconnected, the N-mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the R&S FSV/A User Manual.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Parameters:

<NMOffset> The voltage offset between the negative input terminal and
ground.

Default unit: V

[SENSe:]PROBe<pb>:SETup:PMODe <Mode>
Determines the mode of a multi-mode modular probe.

For details see the R&S FSV/A User Manual.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Parameters:

<Mode> CM|DM|PM|NM
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DM
Voltage between the positive and negative input terminal

CM
Mean voltage between the positive and negative input terminal
vs. ground

PM
Voltage between the positive input terminal and ground

NM
Voltage between the negative input terminal and ground

Example: SENS:PROB: SETU: PMOD PM
Sets the probe to P-mode.

[SENSe:]PROBe<pb>:SETup:PMOFfset <PMOffset>

Sets the P-mode offset. The setting is only available if a modular probe in P-mode is
connected to the R&S FSV/A. The maximum voltage difference between the positive
and negative input terminals is 16 V.

If the probe is disconnected, the P-mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the R&S FSV/A User Manual.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Parameters:

<PMOffset> The voltage offset between the positive input terminal and
ground.

Default unit: V

[SENSe:]PROBe<pb>:SETup:STATe?

Queries if the probe at the specified connector is active (detected) or not active (not
detected).

Suffix:
<pb> 1..n
Selects the connector:
3=RF
Return values:
<State> DETected | NDETected
Example: //Query connector state

PROB3:SET:STAT?

Usage: Query only
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[SENSe:]PROBe<pb>:SETup:TYPE?
Queries the type of the probe.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Return values:
<Type> String containing one of the following values:
—"None" (no probe detected)
—"active differential"
—"active single-ended"
—"active modular"

Example: /IQuery probe type
PROB3:SET:TYPE?

Usage: Query only

Working with power sensors

The following commands describe how to work with power sensors.

These commands require the use of a Rohde & Schwarz power sensor. For a list of
supported sensors, see the specifications document.

Using power sensors requires the option R&S FSV3-K9.

@  CoNfiQUrNG POWET SENSOIS....ccciiiccciieiieieietee e e e e s seeeeeieerrereeaaeeesssssannnrerneeeaeaeeeesaann 166
e Configuring power SENSOr MEASUIEMENTS........ccccurviiiiieeeeeeee e e cseererrrrereaeeeeeeeaaes 167
e Triggering With POWETr SENSOIS........cooiieeieieeeeeeeee e e e e e e e e e e e e e eeeeeeees 174

Configuring power sensors

SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATE]...ccuvueereererinnrenanns 166
SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNL?.......ccceeeriiiuiiierceeiiiie e ee e e e e e eeeennn 167
SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFINE..........uuuuuuuiaaiaaieieieeeeeeeeeeeeeeeeeeeeenens 167

SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATe] <State>

Turns automatic assignment of a power sensor to the power sensor index on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
*RST: 1
Example: SYST:COMM:RDEV:PMET:CONF:AUTO OFF
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SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNt?
Queries the number of power sensors currently connected to the R&S FSV/A.

Suffix:
<p> Power sensor index

Return values:
<NumberSensors>  Number of connected power sensors.

Example: SYST:COMM:RDEV:PMET : COUN?

Usage: Query only

SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFine <Placeholder>, <Type>,
<Interface>, <SerialNo>

Assigns the power sensor with the specified serial number to the selected power sen-
sor index (configuration).

The query returns the power sensor type and serial number of the sensor assigned to
the specified index.

Suffix:

<p> Power sensor index

Parameters:

<Placeholder> Currently not used

<Type> Detected power sensor type, e.g. "NRP-Z281".

<Interface> Interface the power sensor is connected to; always "USB"

<SerialNo> Serial number of the power sensor assigned to the specified
index

Example: SYST:COMM:RDEV:PMET2:DEF '', 'NRP-Z81','"',
'123456"

Assigns the power sensor with the serial number '123456' to the
configuration "Power Sensor 2".
SYST:COMM:RDEV:PMET2 : DEF?

Queries the sensor assigned to "Power Sensor 2".

Result:

"', '"NRP-Z81','USB', '123456"

The NRP-Z81 power sensor with the serial number '123456' is
assigned to the "Power Sensor 2".

Configuring power sensor measurements

CALibration:PMETer<p>:ZERO:AUTO ONCE......cciiiiiii et e e 168
CALCulate<n>:PMETer<p>:RELative[:MAGNItUTE].........cceeeeeereieieeeieeeieeiniiierees e e e 168
CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE...........eeeeererereererrerereennnnns 168
CALCulate<n>:PMETer<p>:RELAtiVE:STATE......ucieieiiieiiieieeeeeetie e e e ettt eeeeeerae e e e e eenra s 169
L =l IO g B Y | 1= S o PN 169
LR NI | =T R o bR 169
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[SENSE:JPMETEr<p>:DCYCIEL:STATE .. evvreereeeresseseseeeeseessessesssesesessseseeseseseeseessesseseenses 169
[SENSE:JPMETEr<p>:DCYCIEVALUE. .. veeeeeeesereseseseseeeeseseseseseseeeeseseseeseseseeseseseseesesenes 170
[SENSE:PMETEr<p>:FREQUENCY....cceieteeeeeeeeeeeeeeeeeeeieeaeeeintnnnaaaaaaaasaeeeeeeeaaaaaeeeeeeeeenennes 170
[SENSe:]PMETer<p>:FREQUENCY:LINK......ccoutiiuiutunaaaaaaieeeeeeeeeeeeeeaeeeeeeeeeeeeeeneenennnnnnnnnnns 170
[SENSE:IPMETEr<P>IMTIME. .. cceituuieieeeietiieeeeeeetttieeeeeeeetaaeeeeesestaeseeseeatnaeeassessnnnsaeeeeesnnn 171
[SENSe:]PMETer<p>:MTIMe:AVERAQGE:COUNL......ccuvuiiieiiiiiiiieeeeeeeeiee e e eeree e e e e e eere e e e eens 171
[SENSe:]PMETer<p>:MTIME:AVERAGE[:STATE ... veeeeeerereereeeseeseeeseesseseseseeeseessseesseseesens 172
[SENSE:[PMETEr<p>:ROFFSE:STATE .. v eeeeeeeeeeeeeeesereseseseeeseseeeeeeeeeessesesesesesesesesesesesees 172
[SENSE: IPMETEIr<P>:SOFF S .. ciieieeieieeeieetiee e e e e ettt e e e e eeeae e e e e s eeteeeeeeresaneseeseresnneeaees 172
[SENSE:  PMETEr<P> i STATE]- ettt et eeeeeeeeeeeeeeeieieeeeeeentnn e aaaaeaeeeeeeeaaaaaaeaeeeeeeeeeenansennnnnnnnnn 172
[SENSE:IPMETer<p>:UPDate[:STATE]....cceeeeeeeeeieieeeeeeerererrerarssnnaaieieseeeseasaessseesereeeesssssres 173
UNIT<N> PMETErKP>IPOWE ... .. eeiitteieeeeeeiee ettt e e e et e e e e e e eebe e e e e s eesaaaeeeessesannaaeeeees 173
UNIT<N>:PMETEr<p>:POWEIRATIO....ccuuieieeiiitieieeeeeeiiaeeeeeeeeteeeeesertaeeeeeeeataaeeeseesnnnnnns 173

CALibration:PMETer<p>:ZERO:AUTO ONCE
Zeroes the power sensor.

Note that you have to disconnect the signals from the power sensor input before you
start to zero the power sensor. Otherwise, results are invalid.

Suffix:

<p> Power sensor index

Example: CAL:PMET2:ZERO:AUTO ONCE; *WAI
Starts zeroing the power sensor 2 and delays the execution of
further commands until zeroing is concluded.

Usage: Event

CALCulate<n>:PMETer<p>:RELative[:MAGNitude] <RefValue>

Defines the reference value for relative measurements.

Suffix:

<n> Window

<p> Power sensor index

Parameters:

<RefValue> Range: -200 dBm to 200 dBm
*RST: 0
Default unit: DBM

Example: CALC:PMET2:REL -30

Sets the reference value for relative measurements to -30 dBm
for power sensor 2.

CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE

Sets the current measurement result as the reference level for relative measurements.

User Manual 1178.9049.02 — 10 168



R&S®FSV3-K7 Remote commands for AM/FM/PM Modulation Analysis

Configuring the measurement

Suffix:

<n> Window

<p> Power sensor index

Example: CALC:PMET2:REL:AUTO ONCE
Takes the current measurement value as reference value for rel-
ative measurements for power sensor 2.

Usage: Event

CALCulate<n>:PMETer<p>:RELative:STATe <State>

Turns relative power sensor measurements on and off.

Suffix:
<n> Window
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:PMET2:REL:STAT ON
Activates the relative display of the measured value for power
sensor 2.

FETCh:PMETer<p>?

Queries the results of power sensor measurements.

Suffix:
<p> Power sensor index
Usage: Query only

READ:PMETer<p>?

Initiates a power sensor measurement and queries the results.

Suffix:
<p> Power sensor index
Usage: Query only

[SENSe:]PMETer<p>:DCYCle[:STATe] <State>

Turns the duty cycle correction on and off.
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Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET2:DCYC:STAT ON

[SENSe:]PMETer<p>:DCYCle:VALue <Percentage>
Defines the duty cycle for the correction of pulse signals.

The power sensor uses the duty cycle in combination with the mean power to calculate
the power of the pulse.

Suffix:

<p> Power sensor

Parameters:

<Percentage> Range: 0.001 to 99.999
*RST: 99.999
Default unit: %

Example: PMET2:DCYC:STAT ON

Activates the duty cycle correction.
PMET2:DCYC:VAL 0.5

Sets the correction value to 0.5%.

[SENSe:]PMETer<p>:FREQuency <Frequency>

Defines the frequency of the power sensor.

Suffix:

<p> Power sensor index

Parameters:

<Frequency> The available value range is specified in the specifications docu-
ment of the power sensor in use.
*RST: 50 MHz
Default unit: HZ

Example: PMET2:FREQ 1GHZ

Sets the frequency of the power sensor to 1 GHz.

[SENSe:]PMETer<p>:FREQuency:LINK <Coupling>

Selects the frequency coupling for power sensor measurements.
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Suffix:

<p> Power sensor index

Parameters:

<Coupling> CENTer
Couples the frequency to the center frequency of the analyzer
MARKer1
Couples the frequency to the position of marker 1
OFF
Switches the frequency coupling off
*RST: CENTer

Example: PMET2:FREQ:LINK CENT

Couples the frequency to the center frequency of the analyzer

[SENSe:]PMETer<p>:MTIMe <Duration>

Selects the duration of power sensor measurements.

Suffix:

<p> Power sensor index

Parameters:

<Duration> SHORt | NORMal | LONG
*RST: NORMal

Example: PMET?2 :MTIM SHOR

Sets a short measurement duration for measurements of station-
ary high power signals for the selected power sensor.

[SENSe:]PMETer<p>:MTIMe:AVERage:COUNt <NumberReadings>

Sets the number of power readings included in the averaging process of power sensor
measurements.

Extended averaging yields more stable results for power sensor measurements, espe-
cially for measurements on signals with a low power, because it minimizes the effects
of noise.

Suffix:
<p> Power sensor index

Parameters:
<NumberReadings> An average count of 0 or 1 performs one power reading.

Range: 0 to 256
Increment: binary steps (1, 2, 4, 8, ...)

Example: PMET2:MTIM:AVER ON

Activates manual averaging.
PMET2 :MTIM:AVER:COUN 8

Sets the number of readings to 8.
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[SENSe:]PMETer<p>:MTIMe:AVERage[:STATe] <State>

Turns averaging for power sensor measurements on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET2 :MTIM:AVER ON

Activates manual averaging.

[SENSe:]PMETer<p>:ROFFset[:STATe] <State>

Includes or excludes the reference level offset of the analyzer for power sensor mea-

surements.
Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: PMET2 :ROFF OFF

Takes no offset into account for the measured power.

[SENSe:]PMETer<p>:SOFFset <SensorOffset>

Takes the specified offset into account for the measured power. Only available if
[SENSe: ] PMETer<p>:ROFFset [:STATe] is disabled.

Suffix:

<p> Power sensor index
Parameters:

<SensorOffset> Default unit: DB
Example: PMET2:SOFF 0.001

[SENSe:]PMETer<p>[:STATe] <State>

Turns a power sensor on and off.
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Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET1 ON

Switches the power sensor measurements on.

[SENSe:]PMETer<p>:UPDate[:STATe] <State>
Turns continuous update of power sensor measurements on and off.

If on, the results are updated even if a single sweep is complete.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: PMET1:UPD ON

The data from power sensor 1 is updated continuously.

UNIT<n>:PMETer<p>:POWer <Unit>

Selects the unit for absolute power sensor measurements.

Suffix:

<n> irrelevant

<p> Power sensor index

Parameters:

<Unit> DBM | WATT | W | DB | PCT
*RST: DBM

Example: UNIT:PMET:POW DBM

UNIT<n>:PMETer<p>:POWer:RATio <Unit>
Selects the unit for relative power sensor measurements.

Suffix:
<n> irrelevant
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<p> Power sensor index
Parameters:
<Unit> DB | PCT
*RST: DB
Example: UNIT:PMET:POW:RAT DB

Triggering with power sensors

[SENSe:IPMETer<p>:TRIGGErDTIME.....cccerirruiuruinrunaaaaaieaeeeeeaeaeaeeeeeeeeeeeeneennnnnnnnnnaananens 174
[SENSe:]PMETer<p>:TRIGGErHOLDOM........ccvuiieiieeieiiee et 174
[SENSe:]PMETer<p>:TRIGQErNHY STErESIS. ..cuuuueiieiiieiiiieeeeeieitieeeeeeeetieeeeeeeeereeeeeseesanaaeeaees 175
[SENSe:]PMETer<p>:TRIGGENLEVEL......cuuuiiiuiiciiieieieieeeeeeeeeee e ee e 175
[SENSEe:IPMETer<p>TRIGENSLOPE. .....uuiiiiiiieiece e ee et e e e e e e e e e e e e e e e eeaanas 175
[SENSe:IPMETer<p>:TRIGQEIM:STATE]....ccttuuueeteeieetueeeeeerettueeeeeeeesnnaasaeeeeennaesaeeeesnaeaeeens 176

[SENSe:]PMETer<p>:TRIGger:DTIMe <Time>

Defines the time period that the input signal has to stay below the IF power trigger level
before the measurement starts.

Suffix:
<p> Power sensor index
Parameters:
<Time> Range: Osto1s
Increment: 100 ns
*RST: 100 ps
Default unit: S
Example: PMET2:TRIG:DTIMe 0.001

[SENSe:]PMETer<p>:TRIGger:HOLDoff <Holdoff>

Defines the trigger holdoff for external power triggers.

Suffix:

<p> Power sensor index

Parameters:

<Holdoff> Time period that has to pass between the trigger event and the
start of the measurement, in case another trigger event occurs.
Range: Os to 1s
Increment: 100 ns
*RST: Os
Default unit: S

Example: PMET2:TRIG:HOLD 0.1

Sets the holdoff time of the trigger to 100 ms
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[SENSe:]PMETer<p>:TRIGger:HYSTeresis <Hysteresis>
Defines the trigger hysteresis for external power triggers.

The hysteresis in dB is the value the input signal must stay below the IF power trigger
level to allow a trigger to start the measurement.

Suffix:
<p> Power sensor index
Parameters:
<Hysteresis> Range: 3dB to 50 dB
Increment: 1 dB
*RST: 0dB
Default unit: DB
Example: PMET2:TRIG:HYST 10

Sets the hysteresis of the trigger to 10 dB.

[SENSe:]PMETer<p>:TRIGger:LEVel <Level>

Defines the trigger level for external power triggers.

Suffix:
<p> Power sensor index
Parameters:
<Level> -20 to +20 dBm
Range: -20 dBm to 20 dBm
*RST: -10 dBm
Default unit: DBM
Example: PMET2:TRIG:LEV -10 dBm

Sets the level of the trigger

[SENSe:]PMETer<p>:TRIGger:SLOPe <Edge>

Selects the trigger condition for external power triggers.

Suffix:

<p> Power sensor index

Parameters:

<Edge> POSitive
The measurement starts in case the trigger signal shows a posi-
tive edge.
NEGative
The measurement starts in case the trigger signal shows a neg-
ative edge.
*RST: POSitive

Example: PMET2:TRIG:SLOP NEG
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[SENSe:]PMETer<p>:TRIGger[:STATe] <State>

Turns the external power trigger on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET2:TRIG ON

Switches the external power trigger on

External generator control
External generator control commands are available if the R&S FSV/A External Genera-
tor Control option (R&S FSV3-B10) is installed.

For each measurement channel, you can configure one external generator. To switch
between different configurations, define multiple measurement channels.

For more information on external generator control, see the R&S FSV/A User Manual.

o Measurement CONfIGUrAtION........c.uuieiiiiiiiiii e 176
e Interface configuIration.........ccuueiiriiiei i 180
®  SOUrCe Calibration.........c.uuiiiiiiiiiie e 181

Measurement configuration

The following commands are required to activate external generator control and to con-
figure a calibration measurement with an external tracking generator.

SOURCce<si>EXTernal<gen>:FREQUENCY.....c.uuuuuuuuuuaaaaaaaaeeeeaaeaaaaaaeaeeeeeeeaeeeeeesnnnnnnennenns 176
SOURce<si>:EXTernal<gen>:FREQuency:COUPING[:STATE]......ceeurruiiirieriinieeeeeeeeiae e 177
SOURce<si>:EXTernal<gen>:FREQuency[:FACTOr]:DENOMINGtOr.........ceceeeruruereiereiiiieenaens 177
SOURce<si>:EXTernal<gen>:FREQuency[:FACTOr[:NUMerator............c.ccevvuueereeereerncnenannns 178
SOURce<si>:EXTernal<gen>:FREQUENCY:OFFSEt.....c.cccicvtuiieieeiiiiiceieeeeeeiee e e e e e 178
SOURCce<si>:EXTernal<gen>:POWErT:LEVEI].........ccceeeeiiiiiiieeeeeeeee e e e e 179
SOURCe<SI>EXTErNal<gen>[:STATE] cuuuuieeeeeeeruieieeeeetieieseeeeteiaeseessentaeeeseeenraeeaeeensnnns 179
SOURce<si>:POWer[:LEVel][:IMMediate]:OF FSEt.......cciiiiiiiiiieieeeeinceseeeeeeiie e e e eenin e e e 179

SOURce<si>:EXTernal<gen>:FREQuency <Frequency>
Defines a fixed source frequency for the external generator.

Suffix:
<sj> irrelevant

<gen>
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Parameters:

<Frequency> Source frequency of the external generator.
*RST: 1100050000
Default unit; HZ

Example: /[Define frequency of the generator

SOUR:EXT:FREQ 10MHz

SOURce<si>:EXTernal<gen>:FREQuency:COUPIling[:STATe] <State>
Couples the frequency of the external generator output to the R&S FSV/A.

Suffix:

<si> irrelevant

<gen>

Parameters:

<State> ON|OFF |01
ON |1
Default setting: a series of frequencies is defined (one for each
sweep point), based on the current frequency at the RF input of
the R&S FSV/A. The RF frequency range covers the currently
defined span of the R&S FSV/A (unless limited by the range of
the signal generator).
OFF | 0
The generator uses a single fixed frequency, defined by
SOURce<si>:EXTernal<gen>:FREQuency.
*RST: 1

Example: SOUR:EXT:FREQ:COUP ON

SOURce<si>:EXTernal<gen>:FREQuency[:FACTor]:DENominator <Value>

Defines the denominator of the factor with which the analyzer frequency is multiplied to
obtain the transmit frequency of the selected generator.

Select the multiplication factor such that the frequency range of the generator is not
exceeded if the following formula is applied to the start and stop frequency of the ana-
lyzer:

Numerator
Denomin ator

F Generator — F Analyzer * +F Offset

Suffix:
<sj> irrelevant

<gen>
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Parameters:
<Value> <numeric value>
*RST: 1
Example: /[Define multiplication factor of 4/3; the transmit frequency of the

generator is 4/3 times the analyzer frequency
SOUR:EXT:FREQ:NUM 4
SOUR:EXT:FREQ:DEN 3

SOURce<si>:EXTernal<gen>:FREQuency[:FACTor]:NUMerator <Value>

Defines the numerator of the factor with which the analyzer frequency is multiplied to
obtain the transmit frequency of the selected generator.

Select the multiplication factor such that the frequency range of the generator is not
exceeded if the following formula is applied to the start and stop frequency of the ana-
lyzer:

F Generator — F Analyzer Nume-rator + Offset
Denominator

Suffix:
<si> irrelevant
<gen>
Parameters:
<Value> <numeric value>

*RST: 1
Example: /[Define multiplication factor of 4/3; the transmit frequency of the

generator is 4/3 times the analyzer frequency
SOUR:EXT:FREQ:NUM 4
SOUR:EXT:FREQ:DEN 3

SOURce<si>:EXTernal<gen>:FREQuency:OFFSet <Offset>
Defines the frequency offset of the generator with reference to the analyzer frequency.

Select the offset such that the frequency range of the generator is not exceeded if the
following formula is applied to the start and stop frequency of the analyzer:

Numerator N
Denomin ator

F Generator — F Analyzer Offset

Suffix:
<sj> irrelevant

<gen>
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Parameters:

<Offset> <numeric value>, specified in Hz, kHz, MHz or GHz, rounded to
the nearest Hz
*RST: 0 Hz
Default unit: HZ

Example: //Define an offset between generator output frequency and ana-

lyzer frequency
SOUR:EXT:FREQ:0FFS 10HZ

SOURce<si>:EXTernal<gen>:POWer[:LEVel] <Level>

Sets the output power of the selected generator.

Suffix:
<sj> irrelevant
<gen>
Parameters:
<Level> <numeric value>
*RST: -20 dBm
Default unit: DBM
Example: /[Define generator output level

SOUR:EXT:POW -30dBm

SOURce<si>:EXTernal<gen>[:STATe] <State>

Activates or deactivates the connected external generator.

Suffix:

<sj> irrelevant

<gen>

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

SOURCce<si>:POWer[:LEVel][:IMMediate]:OFFSet <Offset>

Suffix:

<sj> irrelevant

Parameters:

<Offset> Range: -200 dB to +200 dB

*RST: 0dB
Default unit: DB
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Example: SOUR:POW:0OFFS -10dB

Interface configuration

The following commands are required to configure the interface for the connection to
the external generator.

SOURce<si>:EXTernal<gen>:ROSCillator:SOURCE]......cccvururirrieriiiieeeeeeeeieeeseeeeenne e eeeeens 180
SYSTem:COMMunicate:RDEVice:GENerator<gen>:INTerface........ccccueueeeeeeeeeeeeeeeeneeeeeeeenes 180
SYSTem:COMMunicate:RDEVice:GENerator<gen>:TYPE...........cuuuuuuuuuiririiinieieneeeeeeeaeaenn 180
SYSTem:COMMunicate:TCPip:RDEVice:GENerator<gen>:ADDRESS.......cccceeirrieierereeeeennnn. 181

SOURce<si>:EXTernal<gen>:ROSCillator[:SOURce] <Source>
Controls selection of the reference oscillator for the external generator.

If the external reference oscillator is selected, the reference signal must be connected
to the rear panel of the instrument.

Suffix:
<si> irrelevant
<gen> irrelevant
Parameters:
<Source> INTernal
Uses the internal reference.
EXTernal
Uses the external reference; if none is available, an error flag is
displayed in the status bar.
*RST: INT
Example: /[Select an external reference oscillator

SOUR:EXT:ROSC EXT

SYSTem:COMMunicate:RDEVice:GENerator<gen>:INTerface <Type>
Defines the interface used for the connection to the external generator.

Is only available if external generator control is active (see SOURce<si>:
EXTernal<gen>[:STATe] on page 179).

Suffix:

<gen>

Parameters:

<Type> TCPip

Example: SYST:COMM:RDEV:GEN:INT TCP

SYSTem:COMMunicate:RDEVice:GENerator<gen>:TYPE <Type>

Selects the type of external generator.
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For a list of the available generator types, see the specifications document.

Suffix:

<gen>

Parameters:

<Name> <Generator name as string value>
*RST: SMU02

Example: /[Select an external generator

SYST:COMM:RDEV:GEN:TYPE 'SMW06'

SYSTem:COMMunicate: TCPip:RDEVice:GENerator<gen>:ADDRess <Address>

Configures the TCP/IP address for the external generator.

Suffix:

<gen>

Parameters:

<Address> TCP/IP address between 0.0.0.0 and 0.255.255.255
*RST: 0.0.0.0

Example: SYST:COMM:TCP:RDEV:GEN:ADDR 130.094.122.195

Source calibration

The following commands are required to activate the calibration functions of the exter-
nal tracking generator. However, they are only available if external generator control is
active (see SOURce<si>:EXTernal<gen>[:STATe] on page 179).

Useful commands for source calibration described elsewhere:

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:
RPOSition on page 195

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe] :RVALue
on page 222

Remote commands exclusive to source calibration:

[SENSe:]CORRection:COLLECI:ACQUIE]...cuuuuieeeeeeitteieeeeeeiieeeeeeeeetieeeeeeeentaeeeeeersnnaeaaees 181
[SENSE:]JCORRECHONIMETHOM. .. .eeiiietiiieeeeeetiieeeee ettt e e e e e eeateeeeeseeta s eeseeesaneeaesersnanenns 182
[SENSe:]JCORRECHON:RECAI.....ceiieiiieeec et e e e e e e e e aeaas 182
[SENSE: ] CORRECHON:STATE . cv.eeeeerereeeesereeessesesesteseseseseseesesesesseseseseeteseseseseseesesesesnesenes 183
[SENSe:]CORRection: TRANSAUCErGENErate.......cccevveuieiiieeeeicie e 183

[SENSe:]CORRection:COLLect[:ACQuire] <MeasType>

Initiates a reference measurement (calibration). The reference measurement is the
basis for the measurement normalization. The result depends on whether a reflection
measurement or transmission measurement is performed (see [SENSe:
JCORRection:METHod on page 182).
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To obtain a correct reference measurement, a complete sweep with synchronization to
the end of the sweep must have been carried out. This is only possible in the single
sweep mode.

Is only available if external generator control is active (see SOURce<si>:
EXTernal<gen>[:STATe] on page 179).

Setting parameters:

<MeasType> THRough | OPEN
THRough
"TRANsmission" mode: calibration with direct connection
between generator and device input
"REFLection" mode: calibration with short circuit at the input
OPEN
only allowed in "REFLection" mode: calibration with open input

Example: INIT:CONT OFF
Selects single sweep operation
CORR:METH TRAN

Selects a transmission measurement.

CORR:COLL THR; *WAI

Starts the measurement of reference data using direct connec-
tion between generator and device input and waits for the sweep
end.

Usage: Setting only

[SENSe:]CORRection:METHod <Type>
Selects the type of measurement to be performed with the generator.

Is only available if external generator control is active (see SOURce<si>:
EXTernal<gen>[:STATe] on page 179).

Parameters:
<Type> REFLection
Selects reflection measurements.
TRANsmission
Selects transmission measurements.
*RST: TRANsmission
Example: CORR:METH TRAN

Sets the type of measurement to "transmission".

[SENSe:]CORRection:RECall
Restores the measurement configuration used for calibration.

Is only available if external generator control is active (see SOURce<si>:
EXTernal<gen>[:STATe] on page 179).

Example: CORR:REC
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[SENSe:]CORRection[:STATe] <State>
Turns correction of measurement results (normalization) on and off.

The command is available after you have created a reference trace for the selected
measurement type with [SENSe: ] CORRection:COLLect [:ACQuire] on page 181.

Is only available if external generator control is active (see SOURce<si>:
EXTernal<gen>[:STATe] on page 179).

Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on

*RST: 1

Example: CORR ON
Activates normalization.

[SENSe:]CORRection:TRANsducer:GENerate <Name>

Uses the normalized measurement data to generate a transducer factor with up to
1001 points. The trace data is converted to a transducer with unit dB and stored in a
file with the specified name and the suffix . trd under

C:\Program Files\Rohde-Schwarz\FSV3000\<version>\trd. The frequency
points are allocated in equidistant steps between start and stop frequency.

The generated transducer factor can be further adapted using the commands descri-
bed in the "Remote Commands > Configuring the R&S FSV/A > Working with Trans-
ducers" section in the R&S FSV/A User Manual.

Parameters:
<Name> '<name>'
Example: CORR:TRAN:GEN 'MyGenerator'

Creates the transducer file
C:\r_s\instr\trd\MyGenerator.trd.

Configuring the output

The following commands configure signal output.

Configuring trigger output is described in Chapter 10.4.7.2, "Configuring the trigger out-
put", on page 206.

DIAGNOSHIC:SERVICEINSOUITE. ..uuuiiitieiitee et e ettt e e et s e et s e et e e eea e e saasessassestaseasannsesens 184
OUTPUt:ADEMOA:ONLINEIESTATE . eeeereeeeeerereeeeseseseeeseeseseseseeeesesessesssenesessesesesereseenenes 184
OUTPuUt: ADEMOd[:ONLINE:SOURCE. ...ttt ettt e e e e et e e e ennas 184

User Manual 1178.9049.02 — 10 183



R&S®FSV3-K7

Remote commands for AM/FM/PM Modulation Analysis

Configuring the measurement

OUTPUt:ADEMOA[: ONLINE]:AF[: CFREGUENCY .- v veeereeresesesesesseseseseesesesseseeseseeseseeseseens 185
OUTPuUt: ADEMOd[:ONLINE:PHONES. . ...t e e e e e e enaas 185
O SR 0 RS o === o VA O 1 I U 4 o1 Y 186

DIAGnostic:SERVice:NSOurce <State>

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

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

Manual operation: See "Noise Source Control" on page 79

OUTPut:ADEMod[:ONLine][:STATe] <State>

Enables or disables online demodulation output to the IF output connector on the rear
panel of the R&S FSV/A.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: OUTP:ADEM ON

Manual operation: See "Online Demodulation Output State" on page 81

OUTPut:ADEMod[:ONLine]:SOURce <WindowName>

Selects the result display whose results are output. Only active time domain results
can be selected.

Parameters:

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

Dynamically switches to the currently selected window. If a win-
dow is selected that does not contain a time-domain result dis-
play, the selection is ignored and the previous setting is main-
tained.

Example: OUTP:ADEM:ONL:SOUR 'AnalogDemod'
OR:
DISP:WINDI:SEL
OUTP:ADEM: SOUR FOC

Manual operation: See "Output Selection" on page 81

OUTPut:ADEMod[:ONLine]:AF[:CFRequency] <Frequency>

Defines the cutoff frequency for the AC highpass filter (for AC coupling only, see
[SENSe: ] ADEMod<n>:AF:COUPI1ing on page 209).

Parameters:
<Frequency> numeric value
Range: 10 Hz to DemodBW/10 (= 300 kHz for active
demodulation output)
*RST: 100 Hz
Default unit: HZ
Example: OUTP:ADEM:ONL:AF:CFR 100Hz

Manual operation: See "AC Cutoff Frequency" on page 81

OUTPut:ADEMod[:ONLine]:PHONes <State>

In addition to sending the output to the IF output connector (on the rear panel of the
R&S FSV/A), it can also be output to headphones connected on the front panel
([Phones] connector).

CAUTION: To protect your hearing, make sure that the volume setting is not too high
before putting on the headphones.

If you do not hear output on the connected headphones despite having enabled both
general online demod output OUTPut : ADEMod [ : ONLine] [ : STATe] on page 184
and this command, adjust the volume setting.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: OUTP:ADEM: PHON ON

Manual operation: See "Phones Output" on page 82
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SYSTem:SPEaker:VOLume <Volume>

Defines the volume of the built-in loudspeaker for demodulated signals. This setting is
maintained for all applications.

The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.

Parameters:

<Volume> Percentage of the maximum possible volume.
Range: 0to1
*RST: 0.5

Example: SYST:SPE:VOL 0

Switches the loudspeaker to mute.

Frequency settings

[SENSE:JFREQUENCY:CENTE c.tuuiiiieiiiiieeeeteeiiese s e e teeas s e e s eeeraas s e e s eeeba s e e e e eeass e eeaeesananns 186
[SENSe:]FREQUENCY:CENTEISTEP. ...ttt 186
[SENSe:]JFREQuUency:CENTEr:STEP:LINK. ... ...t 187
[SENSe:]JFREQuUeNncy:CENTEr:STEP:LINKIFACTO ... .cciieeieeiieeeeeeeeeiee e e e e eeiae e e e e eeeanneeeeeeees 187

[SENSe:]FREQuency:CENTer <Frequency>

Defines the center frequency.

Parameters:

<Frequency> For the allowed range and f,,.,, refer to the specifications docu-
ment.
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Center Frequency" on page 47

[SENSe:]JFREQuency:CENTer:STEP <StepSize>
Defines the center frequency step size.

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: | FREQuency:
CENTer on page 186.
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Parameters:

<StepSize> For f.x refer to the specifications document.
Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

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

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

Manual operation: See "Center Frequency Stepsize" on page 47

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

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

Parameters:
<CouplingType> SPAN | RBW | OFF

SPAN

Couples the step size to the span. Available for measurements
in the frequency domain.

(for RF spectrum result display)

RBW

Couples the step size to the resolution bandwidth. Available for
measurements in the time domain.

(for all result displays except RF spectrum)

OFF
Decouples the step size.

*RST: SPAN

Example: //[Couple step size to span
FREQ:CENT:STEP:LINK SPAN

Manual operation: See "Center Frequency Stepsize" on page 47

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

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

Parameters:
<Factor> 1to 100 PCT
*RST: 10
Default unit: PCT
Example: //[Couple frequency step size to span and define a step size fac-

tor
FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 20PCT
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10.4.5.1

Configuring the measurement
Manual operation: See "Center Frequency Stepsize" on page 47
Configuring the vertical axis (amplitude, scaling)

The following commands are required to configure the amplitude and vertical axis set-
tings in a remote environment.

0 AMPIItUAE SEHINGS. .. eeeeiiieieee et a e e e e 188
e Configuring the attenuation...........ooo o 190
o  Configuring @ PreampPlifier........c.eeeii e 192
@ SCaAliNG the Y-aXIS....uueiiiiiiiiiiiee e r e e e e e s e e s e e e aeae s 193

Amplitude settings

Useful commands for amplitude configuration described elsewhere:

® [SENSe:]ADJust:LEVel on page 231

Remote commands exclusive to amplitude configuration:

CALCulate<n>:MARKer<m>:FUNCHON:REFEIrENCE........ccevtruiiieeieiiiiieeeeee et ee e e e e eerae e ee e 188
UNIT NS IPOWVET . ...ccttueeeeeeetieee e e ettt e e e ettt e e e e e e eeat et eeeseetanaeeeesastansaeseesannneseessnsannsansenes 188
CALCUIAtESNZIUNIT:POWET.....uuneeeeeetee e ettt e e e et e e e e e eete e e e e e eeeba e e e e e eesabaeeeesenrannnnns 188
DISPlay[: WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALEJ:RLEVEL......oeveeereeeerererennnn. 189
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OF FSet................ 189

CALCulate<n>:MARKer<m>:FUNCtion:REFerence
Matches the reference level to the power level of a marker.

If you use the command in combination with a delta marker, that delta marker is turned
into a normal marker.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK2 :FUNC:REF

Sets the reference level to the level of marker 2.

UNIT<n>:POWer <Unit>
CALCulate<n>:UNIT:POWer <Unit>

Selects the power unit.
The unit applies to all power-based measurement windows with absolute values.
In addition, the unit of the reference level is adapted to the same unit.

Suffix:
<n> irrelevant
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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.

Manual operation: See "Unit" on page 44

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

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

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

Suffix:

<n> irrelevant

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see specifications document
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 44

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

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

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB
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Manual operation:  See "Shifting the Display (Offset)" on page 44

Configuring the attenuation

INPUL AT TENUALION. ...eeetieeeeee et e e ettt e e e e e ee e e e e et eeb e e e e e e eaaaaeeaeseesaan e eeeressanneeseesrannnss 190
INPULATTENUALIONAUTO . c.uu et e et e e ettt e e e e e e eee e e e e e eeaa e e e e eessaaeeeeseessaneeeeenenen 190
INPUt:ATTenuation:AUTO:IMODE.........iiii et e e e e e e e e sae s saeenaans 191
LN L = I 191
INP UL EAT TEAUTO . ettt ettt ettt e et et et e s e e e e a s ea s ea e sanensenanrenansen 191
N U o RS N [T USSP 192

INPut:ATTenuation <Attenuation>
Defines the total attenuation for RF input.

If an electronic attenuator is available and active, the command defines a mechanical
attenuation (see INPut:EATT:STATe on page 192).

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

Parameters:

<Attenuation> Range: see specifications document
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB

Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See "Attenuation Mode / Value" on page 45

INPut:ATTenuation:AUTO <State>

Couples or decouples the attenuation to the reference level. Thus, when the reference
level is changed, the R&S FSV/A determines the signal level for optimal internal data
processing and sets the required attenuation accordingly.

Parameters:

<State> ON|OFF |01
*RST: 1

Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See "Attenuation Mode / Value" on page 45
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INPut:ATTenuation:AUTO:MODE <OptMode>

Selects the priority for signal processing after the RF attenuation has been applied.

Parameters:
<OptMode> LNOQise | LDIStortion
LNOise
Optimized for high sensitivity and low noise levels
LDIStortion
Optimized for low distortion by avoiding intermodulation
*RST: LDIStortion (WLAN application: LNOise)
Example: INP:ATT:AUTO:MODE LNO

INPut:EATT <Attenuation>

Defines an electronic attenuation manually. Automatic mode must be switched off
(INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 191).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Requires the electronic attenuation hardware option.

Parameters:
<Attenuation> attenuation in dB
Range: see specifications document
Increment: 1 dB
*RST: 0 dB (OFF)
Default unit: DB
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation” on page 45

INPut:EATT:AUTO <State>
Turns automatic selection of the electronic attenuation on and off.
If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Requires the electronic attenuation hardware option.

Parameters:

<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF
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Manual operation: See "Using Electronic Attenuation" on page 45

INPut:EATT:STATe <State>

Turns the electronic attenuator on and off.

Requires the electronic attenuation hardware option.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation” on page 45

Configuring a preamplifier

INPUEEGAINSTATE]. e et eeeeeeeeeieieeeaeaaa e e e e e e e e e e e e eeeeeeeeeeeeaneeeeesnsnnn e anaeeeeeeeeaaaaaaeeeeeeennnnes 192
NP UL GAIN S T AT . ettt ettt e e e e e ettt e e e ettt e e e e e e eat e e e e s eetaaa e eeesaasaanseeeeessnnnasaesssannnaaanens 193
INP UL GAIN[VALUE .ot eetteee e e ettt e e e et e e e e e ettt e e e e e ettt e e eesseaban e eeesesnsaneaesensanneaeerenns 193

INPut:EGAIn[:STATe] <State>

Before this command can be used, the external preamplifier must be connected to the
R&S FSV/A. See the preamplifier's documentation for details.

When activated, the R&S FSV/A automatically compensates the magnitude and phase
characteristics of the external preamplifier in the measurement results.

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

When deactivated, no compensation is performed even if an external preamplifier
remains connected.

Parameters:

<State> ON|OFF |01
OFF | 0
No data correction is performed based on the external preampli-
fier
ON |1
Performs data corrections based on the external preamplifier
*RST: 0

Example: INP:EGA ON
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INPut:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-
ware.

For R&S FSV/A44 models, note the restrictions described in "Preamplifier" on page 46.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

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

Manual operation: See "Preamplifier" on page 46

INPut:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP: GAIN: STAT ON, see INPut:
GAIN:STATe on page 193).

The command requires the additional preamplifier hardware option.

For R&S FSV/A44 or higher models, note the restrictions described in "Preamplifier”

on page 46.

Parameters:

<Gain> The following settings are available:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
Default unit: DB

Example: INP:GAIN:STAT ON

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

Manual operation: See "Preamplifier" on page 46

10.4.5.4 Scaling the Y-axis

DISPlay[:WINDow<n>][:SUBWiIndow<w>]: TRACE<t>:Y[:SCALE. ... v eveerereeeereerereesereesereen. 194
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:AUTO ONCE.................... 194
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:MODE..............cevrvrucrrrerees 194
DISPlay[:WINDow<n>][:SUBWindow<w>]:-TRACe<t>:Y[:SCALe]:PDIVision.......cc...cccvurer... 195
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSition.............ccevrrrer.. 195
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACING.........ceeeererererrrrrrrreerrnnnnnnns 196
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe] <Range>

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

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Range> If the y-axis shows the power, the unit is dB with a range from
10 dB to 200 dB.
If the y-axis shows the frequency, the unit is Hz with a variable
range.
*RST: 100 dB (frequency domain), 500 kHz (time domain)
Example: DISP:TRAC:Y 110dB

Manual operation: See "Range" on page 72

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO ONCE

Automatic scaling of the y-axis is performed once, then switched off again (for all
traces).

Suffix:
<n> Window
<t> irrelevant

Manual operation: See "Auto Scale Once" on page 72

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MODE <Mode>
Selects the type of scaling of the y-axis (for all traces).

When the display update during remote control is off, this command has no immediate
effect.

Suffix:

<n> Window

<w> subwindow

<t> irrelevant

Parameters:

<Mode> ABSolute
absolute scaling of the y-axis
RELative
relative scaling of the y-axis
*RST: ABSolute
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Example: DISP:TRAC:Y:MODE REL

Manual operation: See "Scaling" on page 73

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

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

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

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

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

Example: DISP:TRAC:Y:PDIV 10

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

Manual operation: See "Dev per Division/ dB per Division" on page 70

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

Defines the vertical position of the reference level on the display grid (for all traces).
The R&S FSV/A adjusts the scaling of the y-axis accordingly.

For measurements with the optional external generator control, the command defines
the position of the reference value.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Position> *RST: 100 PCT = AF spectrum display; 50 PCT = time
display
Example: DISP:TRAC:Y:RPOS 50PCT
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Manual operation: See "Reference Value Position" on page 70
See "Ref Level Position" on page 72

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACing <ScalingType>
Selects the scaling of the y-axis (for all traces, <t> is irrelevant).

For AF spectrum displays, only the parameters "LINear" and "LOGarithmic" are permit-
ted.

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<ScalingType> LOGarithmic
Logarithmic scaling.
LINear
Linear scaling in %.
LDB
Linear scaling in the specified unit.
PERCent
Linear scaling in %.
*RST: LOGarithmic
Example: DISP:TRAC:Y:SPAC LIN

Selects linear scaling in %.

Manual operation: See "Deviation" on page 71
See "Scaling" on page 73
Configuring data acquisition

The following remote commands are required to configure which data is to be acquired
and then demodulated in a remote environment.

[SENSE:JADEMOA:MTIME. .. .ceiiteeeee ettt et et e e e e e et s e e e et e e ee e ea e e e e e e s eaneeeaeeeans 197
[SENSE:JADEMOG:RLENGHN. ...t seseeeeeeeeeeeeeseseeeesenes s seeeeeseeeseseseseeeeneneneseseeeenenns 197
[SENSEJADEMOG:SET . .eeeeeeeeeeeeeeeeeeeeseseseseeeeesesaestsesseseseseesesasseseeseseseseseenassesessssseensaeaes 197
[SENSe:]JADEMod<n>:SPECtrum:BANDWidth[:RESOIUtiON].......cevvveeeeeeiieiiiieeeeeeeeiee e 198
[SENSe:]JADEMod:SPECtrum:BWIDth[:RESOIUtION]....cuiieiiiiiieeee e 198
[SENSE: JADEMOA:SRATE. .. cuiiii ettt ettt e e et et e e e et e e e e e e ea e e s e e ene et eanrenaennes 198
[SENSe:]BANDWIAth:DEMOG. ... et et et e e e e e e e e e e ee e eanennas 198
[SENSE:IBWIDh:DEMOG. ... ccuiieeiiiieeeeetee et e e st e e s et e e s e s e e e e aae s ea s ea e e e s e naseeneeenns 198
[SENSE:IBANDWIAth:DEMOG: TYPE ....eeeeeeeeeeeeseseseeeeeseseeesesesesessesseseseseeseesessseseseseseasaes 199
[SENSE:IBWIDth:DEMOG: TYPE ... eeeeeeeeeeeeeeeeseeeseseseeeeeeeeeeeeeeeseseseseseseseseseeeeeseesseseneneees 199
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[SENSE:IBANDWIGHA[:RESOIUtON]. .. e vveeereereseeseseeseseesessesseseseesesesesesseseesesseseseesessesesseees 199
[SENSE:ISWEEP:COUNL. ..o eeseeeeseeseseeseseeseseeseseeseseeseseasessesesseseeseseseseseseesenesesens 199
[SENSe:]SWEep[:WINDOWSNZ]:POINES. ...ceitierieieuunnaaaaaaeaeeeeeeeeeaeeeeeeeeeeeaeaenenennnnnnnaeaeens 200

[SENSe:]ADEMod:MTIMe <Time>

Defines the measurement time for Analog Modulation Analysis.

Parameters:

<Time> *RST: 62.5us
Default unit: S

Example: ADEM:MTIM 62.5us

Sets the measurement time to 62.5 ps.

Manual operation: See "Measurement Time (AQT)" on page 55

[SENSe:]JADEMod:RLENgth

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

Configures the analog demodulator of the instrument.

Parameters:

<SampleRate> numeric value
The frequency at which measurement values are taken from the
A/D-converter and stored in I/Q memory.
*RST: 8 MHz
Default unit: HZ

<RecordLength> Number of samples to be stored in I/Q memory.
Range: 1 to 400001 with AF filter or AF trigger active, 1 to

480001 with both AF filter and AF trigger deactive

*RST: 501)

<TriggerSource> Note: After selecting IF Power, the trigger threshold can be set
with the TRIGger [ : SEQuence] : LEVel : ITFPower command.
*RST: IMMediate

<TriggerSlope> POSitive | NEGative
Used slope of the trigger signal.
The value indicated here will be ignored for <trigger source> =
IMMediate.
*RST: POSitive

<OffsetSamples> Number of samples to be used as an offset to the trigger signal.
The value indicated here is ignored for <trigger source> =
"IMMediate".
*RST: 0
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<NoOfMeas> Number of repetitions of the measurement to be executed. The
value indicated here is especially necessary for the average/
maxhold/minhold function.

Range: 0 to 32767
*RST: 0

Example: ADEM:SET 8MHz,32000,EXT, POS,-500, 30
Performs a measurement at:
sample rate = 8 MHz
record length = 32000
trigger source = EXTernal
trigger slope = POSitive
offset samples = -500 (500 samples before trigger occurred)
# of meas = 30

[SENSe:]ADEMod<n>:SPECtrum:BANDwidth[:RESolution] <Bandwidth>
[SENSe:]ADEMod:SPECtrum:BWIDth[:RESolution] <Bandwidth>

Defines the resolution bandwidth for data acquisition.

From the specified RBW and the demodulation span set by [SENSe: ] ADEMod:
SPECtrum: SPAN[ :MAXimum] on page 216 or [SENSe: ] BWIDth: DEMod

on page 198, the required measurement time is calculated. If the available measure-
ment time is not sufficient for the given bandwidth, the measurement time is set to its
maximum and the resolution bandwidth is increased to the resulting bandwidth.

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

Parameters:

<Bandwidth> Refer to specifications document.
*RST: 61.2 kHz
Default unit: HZ

Example: ADEM:SPEC:BAND 61.2kHz

Sets the resolution bandwidth to 61.2 kHz.

[SENSe:]ADEMod:SRATe

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

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

Is identical to SENS : ADEM: BAND : DEM.

Parameters:

<Bandwidth> *RST: 5 MHz
Default unit: HZ

Example: BAND:DEM 1MHz

Sets demodulation bandwidth to 1 MHz
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Manual operation: See "Demodulation Bandwidth" on page 55

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

Defines the type of demodulation filter to be used.

Is identical to SENS : ADEM: BAND: DEM: TYPE:

Parameters:
<FilterType> FLAT
Standard flat demodulation filter
GAUSs
Gaussian filter for optimized settling behavior
*RST: FLAT

Manual operation: See "Demodulation Filter" on page 55

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

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

For statistics measurements, this command defines the demodulation bandwidth.

The 6 MHz Gaussian filter is provided for special measurements, such as 5G NR spuri-
ous emissions measurements. It is only available if you enter the value manually, not
using the BAND:RES MAX command. It is not supported by all applications.

Parameters:

<Bandwidth> refer to specifications document
*RST: RBW: AUTO is set to ON; DBW: 3MHz
Default unit: Hz

Example: BAND 1 MHz

Sets the resolution bandwidth to 1 MHz

Manual operation: See "Resolution Bandwidth" on page 55

[SENSe:]SWEep:COUNt <SweepCount>
Defines the number of sweeps that the application uses to average traces.

In continuous sweep mode, the application calculates the moving average over the
average count.

In single sweep mode, the application stops the measurement and calculates the aver-
age after the average count has been reached.
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Configuring the measurement

Parameters:

<SweepCount> When you set a sweep count of 0 or 1, the R&S FSV/A performs
one single sweep in single sweep mode.
In continuous sweep mode, if the sweep countis setto 0, a
moving average over 10 sweeps is performed.

Range: 0 to 200000
*RST: 0

Example: SWE:COUN 64

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

Switches to single sweep mode.
INIT; *WAT

Starts a sweep and waits for its end.

Manual operation: See "Sweep/Average Count" on page 58

[SENSe:]SWEep[:WINDow<n>]:POINts
This command defines the number of sweep points to analyze after a sweep.

Suffix:
<n>

Example: SWE: POIN 251

Manual operation: See "Sweep Points" on page 57

Triggering

The following remote commands are required to configure a triggered measurement in
a remote environment.

*OPC should be used after requesting data. This will hold off any subsequent changes
to the selected trigger source, until after the sweep is completed and the data is
returned.

e Configuring the triggering CoNditioNS..........cooiiiiiiiiiiii e 200
e Configuring the trigger OUIPUL........ccvviiiiicceec e 206

Configuring the triggering conditions

The following commands are required to configure a triggered measurement.

TRIGQEN:SEQUENCETDTIME...uuuiiieiieiiie e e e ettt e e e ettt e e e e e et ee s e e e e eaa s e e e eeeasaeseeeeentaneeaaens 201
TRIGger[:SEQUeNCe]:HOLDO . TIME].....uieieeeeieaeieeeeeeieee e e e eeinee e e e e e eete e e e e e e eeae e e e e eeeana s 201
TRIGger[:SEQuUence]:IFPOWErHOLDO.........uuuuieiiieaaaaaae e e e e e e e e e e e e e e s 201
TRIGger[:SEQUENCE]: IFPOWEIHY STErESIS. ...uuuuururrurueaaaaaaieeeeeeeeeeeeeeeeeereeeeeeeeeeeennennnnnnnnns 202
TRIGger[:SEQuence]:LEVel[:EXTerNal<port>].....cccceeieuiuieieeieeiiiieeeeeeerie s e e e e eeree e e e e eeeraee s 202
TRIGQE:SEQUENCE]:LEVEIIFPOWE ... .iiiiiiiiiiie e e ettt eeaie e e e e e e e e seeeaan e e 203
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TRIGQer[:SEQUENCE]:LEVEIIQPOWET........iiiiieeiiiieeeee et e e e et e e e e e e e e e e e s 203
TRIGger[:SEQueNce]:.LEVEl:AMIRELAIVE. ....ccccvvei e eeeeeecce et e e 203
TRIGger[:SEQuence]:LEVEl:AM[:ABSOIULE].......eeeeieireeieieiiaaaaaaaeaeeeeeeeeeeeeeeeeeeeeeeneeeenennnnas 203
TRIGQEr:SEQUENCEILEVEIFM......uuiiieieie ettt e e e e e e e e e e e e e eaeeeeeees 204
TRIGQEN:SEQUENCEI:LEVEIPM....uuiiieiieiiiie ettt e e e e et e e e e e e eab e e e e eeaanas 204
TRIGGEN: SEQUENCE]:SLOPE. ... it ieiiiie ittt e et s e e e e e e s e e e e s e e e eeraaeaaees 204
TRIGQE:SEQUENCE]:SOURCE. ....ceetiueieiieeeiei i e e e e et eee e e e ettt e e e e e e et e e e e eeaaaa e e e e e eeenaaeaaaes 205
TRIGGer[:SEQUENCE]:TIME:RINTEIVAL ....ceuuuieeeeeeiiie e e et e e e et e e e e e e e e e e ee e e e eeeeees 206

TRIGger[:SEQuence]:DTIMe <DropoutTime>

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

Parameters:

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

Default unit: S

Manual operation: See "Drop-Out Time" on page 51

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

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

Parameters:

<Offset> *RST. 0s
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 51

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Note: If you perform gated measurements in combination with the IF Power trigger, the
R&S FSV/A ignores the holding time for frequency sweep, FFT sweep, zero span and
I/Q data measurements.

Parameters:

<Period> Range: O0s to 10s
*RST: Os
Default unit: S
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Example: TRIG:SOUR EXT

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

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 52

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

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

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 51

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>
Defines the level the external signal must exceed to cause a trigger event.

Note that the variable "Input/Output" connectors (ports 2+3) must be set for use as
input using the OUTPut : TRIGger<tp>:DIRection command.

Suffix:
<port> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)
<port> Selects the trigger port.
1 = trigger port 1 (TRIG IN connector on rear panel)
2 = trigger port 2 (TRIG AUX connector on rear panel)
Parameters:
<TriggerLevel> Range: 05V to 3.5V
*RST: 14V
Default unit: V
Example: TRIG:LEV 2V

Manual operation: See "Trigger Level" on page 50
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TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

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

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

Parameters:

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

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 50

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>
Defines the magnitude the I/Q data must exceed to cause a trigger event.

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

Parameters:

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

Example: TRIG:LEV:IQP -30DBM

Manual operation: See "Trigger Level" on page 50

TRIGger[:SEQuence]:LEVel:AM:RELative <Level>
The command sets the level when AM-modulated signals are used as trigger source.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.

Parameters:

<Level> Range: -100 to +100
*RST: 0%
Default unit: %

Example: TRIG:LEV:AM:REL -20 %

Sets the AM trigger threshold to -20 %

Manual operation: See "Trigger Level" on page 50

TRIGger[:SEQuence]:LEVel:AM[:ABSolute] <Level>

The command sets the level when RF power signals are used as trigger source.
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For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.

Parameters:

<Level> Range: -100 to +30
*RST: -20 dBm
Default unit: dBm

Example: TRIG:LEV:AM -30 dBm

Sets the RF power signal trigger threshold to -30 dBm

Manual operation: See "Trigger Level" on page 50

TRIGger[:SEQuence]:LEVel:FM <Level>
The command sets the level when FM-modulated signals are used as trigger source.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.

Parameters:

<Level> Range: -10 to +10
*RST: 0 Hz
Default unit: MHz

Example: TRIG:LEV:FM 10 kHz

Sets the FM trigger threshold to 10 kHz

Manual operation: See "Trigger Level" on page 50

TRIGger[:SEQuence]:LEVel:PM <Level>
The command sets the level when PM-modulated signals are used as trigger source.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.

Parameters:
<Level> Range: -1000 to +1000
*RST: 0 RAD
Default unit: RAD | DEG
Example: TRIG:LEV:PM 1.2 RAD

Sets the PM trigger threshold to 1.2 rad

Manual operation: See "Trigger Level" on page 50

TRIGger[:SEQuence]:SLOPe <Type>

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

Parameters:
<Type> POSitive | NEGative
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POSitive
Triggers when the signal rises to the trigger level (rising edge).

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

*RST: POSitive
TRIG:SLOP NEG

See "Slope" on page 51

TRIGger[:SEQuence]:SOURce <Source>

Selects the trigger source.

For triggering with AF, AM, AMRelative, FM, and PM trigger sources to be successful,
the measurement time must cover at least 5 periods of the audio signal. For details on
trigger sources, see "Trigger Source" on page 49.

Note on external triggers:

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

Parameters:
<Source>
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IMMediate
Free Run

EXTernal

Trigger signal from the "Trigger Input" connector.

Trigger signal from the "Trigger In" connector.

If power splitter mode is active, this parameter activates the
"EXT TRIGGER INPUT" connector on the oscilloscope. Then
the R&S FSV/A triggers when the signal fed into the "EXT TRIG-
GER INPUT" connector on the oscilloscope meets or exceeds
the specified trigger level.

EXT2

Trigger signal from the "Trigger Input/Output” connector.

Note: Connector must be configured for "Input".

Trigger signal from the "Trigger AUX" connector.

RFPower

First intermediate frequency

(Frequency and time domain measurements only.)
IFPower

Second intermediate frequency

IQPower

Magnitude of sampled 1/Q data

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

TIME

Time interval
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PSEN

External power sensor

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

See "Trigger Source" on page 49

See "Free Run" on page 49

See "External Trigger 1/2" on page 49

See "IF Power" on page 49

See "FM (Offline) / AM (Offline) / PM (Offline) / RF (Offline)"
on page 50

See "Time" on page 50

See "Power Sensor" on page 50

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

Defines the repetition interval for the time trigger.

Parameters:
<Interval>

Example:

Manual operation:

numeric value

Range: 1Tus to 15s
*RST: 10 ms
Default unit: S

TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 5

The sweep starts every 5 s.

See "Repetition Interval" on page 51

10.4.7.2 Configuring the trigger output

The following commands are required to send the trigger signal to one of the variable
"TRIGGER INPUT/OUTPUT" connectors on the R&S FSV/A.
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OUTPUL:TRIGGEr<tp>:DIRECHON. .....eiiei e eieeeeeeeieteie ittt e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeenennanas 207
OUTPULTRIGGEISEPZILEVEL. ... e e e e e e e e e e e e e e e eeeeeeeeeees 207
OUTPULTRIGGEISP>IOTY P i eieeieeieieiitteeeeaaae e e e e e e e e e e e e e e e eeeeeeeeaeeanen e aaaaeeeeeeas 207
OUTPUL: TRIGGEr<tp>:PULSE:IMMEIAtE. ......uuureureeaaaaaie e ee e e e e e e e e eeee e e e s 208
OUTPUt:TRIGEr<tp>:PULSE:LENGIN.....ceiieeiiiee ettt e e en s 208

OUTPut:TRIGger<tp>:DIRection <Direction>

Selects the trigger direction for trigger ports that serve as an input as well as an output.

Suffix:

<tp>

Parameters:

<Direction> INPut | OUTPut
INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut

Manual operation: See "Trigger 1/2" on page 52

OUTPut:TRIGger<tp>:LEVel <Level>
Defines the level of the (TTL compatible) signal generated at the trigger output.

Works only if you have selected a user-defined output with OUTPut : TRIGger<tp>:
OTYPe.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output
Parameters:
<Level> HIGH
5V
LoOw
oV
*RST: LOW
Example: OUTP:TRIG2:LEV HIGH

Manual operation: See "Level" on page 53

OUTPut: TRIGger<tp>:0TYPe <OutputType>

Selects the type of signal generated at the trigger output.
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Note: For offline AF or RF triggers, no output signal is provided.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output

Parameters:

<OutputType> DEVice
Sends a trigger signal when the R&S FSV/A has triggered inter-
nally.
TARMed
Sends a trigger signal when the trigger is armed and ready for
an external trigger event.

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

*RST: DEVice
Manual operation: See "Output Type" on page 53

OUTPut:TRIGger<tp>:PULSe:IMMediate
Generates a pulse at the trigger output.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output

Manual operation: See "Send Trigger" on page 54

OUTPut:TRIGger<tp>:PULSe:LENGth <Length>
Defines the length of the pulse generated at the trigger output.

Suffix:
<tp> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output
Parameters:
<Length> Pulse length in seconds.
Default unit: S
Example: OUTP:TRIG2:PULS:LENG 0.02
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Manual operation: See "Pulse Length" on page 53

10.4.8 Configuring demodulation

The following remote commands are required to configure the demodulation parame-
ters in a remote environment. The tasks for manual operation are described in Chap-
ter 5.7, "Demodulation”, on page 59.

e Basic demodulation settings........coccoiiiiiiiii e 209
e Time domain ZOOM SEHNGS. . ciceiiiiiiiiirireeeee e e e 212
e Configuring the demodulation SPeCIrUmM...........cccccciiiiiiiiie e 214
o (Post-processing) AF filters......ccuuiiiiieiiie e 216
e Defining the scaling and UNitS.........oooeuiiiiiiiiiiiccccc e 221
e Scaling for AF evaluation..............ooriiiiiiiiiiicccccre e 221
e Scaling for RF evaluation...........oooiiee e 222
L N o1 (PSRN 222
e Relative demodulation reSults...........cooeeieiiiiieieiee e 223
@ SettliNg tiMe .o e 226

10.4.8.1 Basic demodulation settings

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

Useful commands described elsewhere:
® (Chapter 10.4.8.2, "Time domain zoom settings", on page 212

Basic demodulation commands:

[SENSe:JADEMOA<N>:AF:COUPIING. ... iitieieieeeeeeeeeeeieeeeeeeeeeeeeeteieeeeaeae e e e e e e e eaaaaaeeeeeeeenes 209
[SENSE:JADEMOA:PM:RPOINIX]. . ceiiieiiieieeieitieeiee e et e e e e eeetie e e e e e e eabee e e e s eernaeeeeeeenrnnnnns 210
[SENSe:]ADEMOd:PM:RPOINX]MODE ... eeeeeeeeee e s seeeseeeeeeeeeenenesesesesesesenesens 210
[SENSE:JADEMOG:SQUEICHLSTATE . v.vevvreeeeeeeereeseeesesseseeeseeseeseeseeseesseseseseesesseesesseseessens 210
[SENSe:]JADEMOd:SQUEICh:LEVEL.....cu et eas 211
CALCUIAtESNZIFORMEL.......ccciiiieiiiieiiieiti e ee e e e e e e e e e e e eeeeeeeeeeeeeeeraeessba b aeeaeeaaaans 211

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

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

Suffix:
<n> irrelevant
Parameters:
<Coupling> AC | DC
*RST: AC (PM); DC (FM)
Example: ADEM:AF:COUP DC

Switches on DC coupling.

Manual operation: See "AF Coupling" on page 61
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[SENSe:]ADEMod:PM:RPOint[:X] <Time>

Determines the position where the phase of the PM-demodulated signal is set to 0 rad.
The maximum value depends on the measurement time selected in the instrument; this
value is output in response to the query ADEM: PM: RPO:X? MAX.

Parameters:
<Time> 0 s to measurement time
*RST: Os
Default unit: S
Example: ADEM:PM:RPO 500us

Sets the position where the phase to 0 rad setting to 500 ps.

Manual operation: See "Zero Phase Reference Position (PM Time Domain only)'
on page 62

[SENSe:]ADEMod:PM:RPOint[:X]:MODE <Mode>

Defines how the reference position in time for 0 rad is determined.

Parameters:

<Mode> MANual | RIGHt
MANual
The time is defined using [SENSe: ] ADEMod: PM: RPOint [ :X]
on page 210.
RIGHt
The time of the last measured value is used as the reference
position. The time of the last measured value corresponds to the
acquisition time, regarding the trigger event and trigger offset, if
applicable. If the acquisition time or the trigger values are
changed, the reference position is automatically adapted.
*RST: MANual

Example: ADEM:MTIM 500us

ADEM: PM:RPO:MODE RIGHt
Sets the position of the 0 rad phase setting to 500 ps.

Manual operation: See "Zero Phase Reference Position (PM Time Domain only)"
on page 62

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

Activates the squelch function, i.e. if the signal falls below a defined threshold (see
[SENSe: ] ADEMod:SQUelch:LEVel on page 211), the demodulated data is automat-
ically set to 0.

Parameters:
<State> ON|OFF |01

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

DEM: SQU ON
Signals below the level threshold are squelched.

See "Squelch State" on page 60

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

Defines the level threshold below which the demodulated data is set to O if squelching
is enabled (see [SENSe: ] ADEMod:SQUelch[:STATe] on page 210).

Parameters:
<Threshold>

Example:

Manual operation:

numeric value

The absolute threshold level
Range: -150 dBm to 30 dBm
*RST: -40 dBm

DEM:SQU:LEV -80
If the signal drops below -80 dBm, the demodulated data is set
to 0.

See "Squelch Level" on page 60

CALCulate<n>:FORMat <Evaluation>

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

Suffix:
<n>

Parameters:
<Evaluation>

Example:

Manual operation:
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1..n

PHAS

The phase is wrapped.
UPH

The phase is not wrapped.
*RST: UPH

LAY:ADD? 'l',BEL, 'XTIM:PM'
Activates PM time domain display. Result: window '2'
INP:COUP DC

Selects DC coupling.
CALC2:FORM PHAS

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

See "Phase Wrap On/Off (PM Time Domain only)" on page 62

211



R&S®FSV3-K7

Remote commands for AM/FM/PM Modulation Analysis

Configuring the measurement

10.4.8.2 Time domain zoom settings

Using the time domain zoom, the demodulated data for a particular time span is extrac-
ted and displayed in more detail.

[SENSe:]JADEMOod<N>:ZOOM:LENGIN.....ciiiiiiiiiiee ettt e et e e e eer s 212
[SENSe:]JADEMod<n>:ZOOM:LENGth:MODE.......c.cciiiiiiii e e 212
[SENSe:]JADEMOod<n=>:ZO0OM:STARL. ...ttt e e e e e e e e e 213
[SENSE:JADEMOG<N>:ZOOMESTATE]. .. vevveeeeeereeeerereseseeseueseeeseseeseseseeseseseseeseseseeeseenesenes 213

[SENSe:]JADEMod<n>:ZOOM:LENGth <Length>

The command allows you to define the length of the time domain zoom area for the
analog-demodulated measurement data in the specified window manually. If the length
is defined manually using this command, the zoom mode is also set to manual.

Suffix:
<n> Window
Parameters:
<Length> *RST: sweep time
Default unit: S
Length of the zoom area in seconds.
Example: ADEM:ZOOM:LENG 2s

Zoom mode is set to manual and the zoom length to 2 seconds.

Manual operation: See "Length" on page 62

[SENSe:]ADEMod<n>:ZOOM:LENGth:MODE <Mode>

The command defines whether the length of the zoom area for the analog-demodula-
ted measurement data is defined automatically or manually in the specified window.

Suffix:
<n> Window
Parameters:
<Mode> AUTO | MAN
AUTO
(Default:) The number of sweep points is used as the zoom
length.
MAN
The zoom length is defined manually using [SENSe:
]ADEMod<n>: ZOOM: LENGth.
*RST: AUTO
Example: ADEM: ZOOM: LENG :MODE MAN

Zoom function uses the length defined manually.

Manual operation: See "Length" on page 62
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[SENSe:]ADEMod<n>:ZOOM:STARt <Time>

The command selects the start time for the zoomed display of analog-demodulated
measurements in the specified window. The maximum value depends on the measure-
ment time, which is set and can be queried with the [SENSe: ] ADEMod : MTIMe com-
mand.

If the zoom function is enabled, the defined number of sweep points are displayed from
the start time specified with this command.

Suffix:

<n> Window

Parameters:

<Time> Range: 0 s to (measurement time — zoom length)
*RST: Os
Default unit: S

Example: ADEM:ZOOM: STAT ON

Switches on the zoom function
ADEM:ZOOM: STAR 500us

Sets the starting point of the display to 500 ps.

Manual operation: See "Start" on page 62

[SENSe:]ADEMod<n>:ZOOM[:STATe] <State>

The command enables or disables the time domain zoom function for the analog-
demodulated measurement data in the specified window.

If the zoom function is enabled, the defined number of sweep points are displayed from
the start time specified with [SENSe: ] ADEMod<n>:Z00M: STARt on page 213.

If the zoom function is disabled, data reduction is used to adapt the measurement
points to the number of points available on the display.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: ADEM:ZOOM ON

Switches on the zoom function

Manual operation: See "State" on page 61
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10.4.8.3 Configuring the demodulation spectrum

The demodulation spectrum defines which span of the demodulated data is evaluated.
L I =Y = 107 1o} o TSP 214
L I o V7= [ = oo RPN 215
AF evaluation

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

[SENSe:JADEMO:AF:CENTE .. ...ttt s 214
[SENSe:JADEMOA:AF:SPAN. ... oot e s 214
[SENSe:]JADEMOd:AF:SPAN:FULL......euiiiiiiiii e 214
[SENSE:JADEMOA:AF:STARL. ...ouuiiiiieiiet ettt e e s 215
[SENSE:JADEMOG:AF:STORP. ...ttt ittt ettt r e e e e e e e eees 215

[SENSe:]ADEMod:AF:CENTer <Frequency>
Sets the center frequency for AF spectrum result display.

Parameters:
<Frequency> *RST: 1.25 MHz
Default unit: HZ

Manual operation: See "AF Center" on page 63

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

The span is limited to DBW/2 (see [SENSe: ]BWIDth:DEMod on page 198).

Parameters:

<Span> *RST: 9 MHz
Default unit: HZ

Example: ADEM:AF:SPAN 200 kHz

Sets the AF span to 200 kHz

Manual operation: See "AF Span" on page 64

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

The maximum span corresponds to DBW/2 (see [SENSe: ]BWIDth:DEMod
on page 198).

Example: ADEM:BAND 5 MHz

Sets the demodulation bandwidth to 5 MHz
ADEM:AF:SPAN:FULL

Sets the AF span to 2.5 MHz

Manual operation: See "AF Full Span" on page 64
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[SENSe:]ADEMod:AF:STARt <Frequency>

Sets the start frequency for AF spectrum result display.

Parameters:

<Frequency> *RST: 0 MHz
Default unit: HZ

Example: ADEM:AF:STAR 0 kHz

Sets the AF start frequency to 0 kHz
ADEM:AF:STOP 500 kHz

Sets the AF stop frequency to 500 kHz
Manual operation: See "AF Start" on page 63

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

Sets the stop frequency for AF spectrum result display.

Parameters:

<Frequency> *RST: 9 MHz
Default unit: HZ

Example: ADEM:AF:STAR 0 kHz

Sets the AF start frequency to 0 kHz
ADEM:AF:STOP 500 kHz

Sets the AF stop frequency to 500 kHz
Manual operation: See "AF Stop" on page 64

RF evaluation

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

Useful commands described elsewhere
® [SENSe:]FREQuency:CENTer on page 186
® [SENSe:]BWIDth:DEMod on page 198

Specific commands:

[SENSe:]JADEMOod:SPECHrUM:SPAN:ZOOM.....uuiiieiiiiiiiieeeeeetiieseeeeetteeeeeeeeesnaseeesestaneeaeens 215
[SENSe:]JADEMod:SPECtrum:SPAN[MAXIMUM].....ccvuuiieeiiiiiiiieeeeieeiieieeeeeeriaeseeeersraaeeaeens 216

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

The span is limited to the demodulation bandwidth (see [SENSe: |BWIDth:DEMod
on page 198).

Parameters:
<Span> *RST: 5 MHz
Default unit: HZ
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Example: ADEM:SPEC:SPAN:ZOOM 200 kHz
Sets the rF span to 200 kHz

Manual operation: See "Span" on page 65

[SENSe:]ADEMod:SPECtrum:SPAN[:MAXimum] <FregRange>

Sets the DBW to the specified value and the span (around the center frequency) of the
RF data to be evaluated to its new maximum (the demodulation bandwidth).

Parameters:
<FreqRange> *RST: 5 MHz
Default unit: Hz

Manual operation: See "Span" on page 65
See "RF Full Span" on page 65

(Post-processing) AF filters

The AF filter reduces the evaluated bandwidth of the demodulated signal and can
define a weighting function. AF filters are only available for AM or FM time domain
evaluations.

[SENSe:]FILTer<n>:AWEIGhted[:STATE] ..uuuuururuuaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeenenennnnnaaaaaeeaeeeeas 216
ST = ST [ I F=Y o 4 b AN @ S 217
[SENSe:JFILTer<n>:CCIR:WEIGHtEA[:STATE]....ccvtuueereeiirrreieeeeeetnieeeeeeeetnaeeeeeeennaeeaesenranns 217
[SENSe:]FILTer<n>:CCIR[:UNWeighted][:STATE].....cutuiieeeieerriieeeeeeeeriieeeeeeerrnaeseeeeesnnnseaaeens 217
[SENSE: FILTEr<N>: COIT:STATE v e eeeeeeeeeereeeseseseseseeeeeeeeeeeeeesseseseseseseseseseseeeseaeenenenenes 218
[SENSe:JFILTer<n>:DEMPhasis:TCONSANt......cccuuueiiieiieiiie e eeeeieer e e e e e eeees 218
[SENSE:JFILTEr<n>:DEMPASISESTATE]. . eee e eeeeeesereeeeseseseeeeeeseseeseseseeseseseseeseseseeseseseseseens 218
[SENSe:]FILTer<n>:HPASs:FREQUENCY[:ABSOIULE]. ... . uueaeeeeeeeeeeeeeeeeeee e 219
[SENSe:]FILTer<n>:HPASs:FREQUENCY:MANUAL.........ccevvrrrrreririiiieeieieieeeeeeeeeeeeeeeereeeeeeenns 219
[SENSE: FILTEr<n>:HPASS[:STATE]...cetuuieieeeeettiiieeeeetetteeeeeeeerataaeeeseentaaaeeeersntaaeaesersnnnnns 219
[SENSe:JFILTer<n>:LPASs:FREQUENCY[:ABSOIULE].....ccvuueiieiriiiiiieeieeiiie e e eeceree e e e eeeaans 220
[SENSe:JFILTer<n>:LPASs:FREQUENCY:MANUAL.......ccitieiriresieeieeiiee e e eereeiee e e e e eeeaneeeeeaeees 220
[SENSe:JFILTer<n>:LPASs:FREQUENCY:RELALIVE.......cciieiieiiiiieieeeeeice et e e e 220
[SENSE:FILTEr<N> LPASS:STATE] v eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeseseeeseseeeeseseeseseraesenees 221

[SENSe:JFILTer<n>:AWEighted[:STATe] <State>
Activates/deactivates the "A" weighting filter for the specified evaluation.

For details on weighting filters, see "Weighting" on page 68.

Suffix:

<n> Window
Parameters:

<State> ON|OFF |01

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

Example: FILT:AWE ON
Activates the A weighting filter.

Manual operation: See "Weighting" on page 68

[SENSe:]JFILTer<n>:AOFF

Suffix:
<n> 1..n

Manual operation: See "Deactivating all AF Filters" on page 69

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

For details on weighting filters, see "Weighting" on page 68.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: FILT:CCIR:WEIG ON

Activates the weighted CCIR filter.

Manual operation: See "Weighting" on page 68

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

For details on weighting filters, see "Weighting" on page 68.

Suffix:

<n> Window

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

User Manual 1178.9049.02 — 10 217



R&S®FSV3-K7

Remote commands for AM/FM/PM Modulation Analysis

Configuring the measurement

Example: FILT:CCIR:UNW ON
Activates the unweighted CCIR filter.

Manual operation: See "Weighting" on page 68

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

Suffix:
<n> 1..n

Parameters:
<State>

Manual operation: See "Weighting" on page 68

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

For details on deemphasis refer to "Deemphasis" on page 68.

Suffix:

<n> Window

Parameters:

<Value> 25us | 50us|75us | 750 us
*RST: 50 us
Default unit: S

Example: FILT:DEMP:TCON 750us

Selects the deemphasis for the demodulation bandwidth range
from 800 Hz to 4 MHz with a time constant of 750 ps.

Manual operation: See "Deemphasis" on page 68

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

For details about deemphasis refer to "Deemphasis” on page 68.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:DEMP ON

Activates the selected deemphasis.
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Manual operation: See "Deemphasis" on page 68

[SENSe:JFILTer<n>:HPASs:FREQuency[:ABSolute] <Frequency>

Selects the high pass filter type for the specified evaluation.

For details on the high pass filters, refer to "High Pass" on page 66.

Suffix:

<n> Window

Parameters:

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

Example: FILT:HPAS:FREQ 300Hz

Selects the high pass filter for the demodulation bandwidth
range from 800 Hz to 8 MHz.

Manual operation: See "High Pass" on page 66

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

For details on the high pass filters, refer to "High Pass" on page 66.

Suffix:

<n> Window

Parameters:

<Frequency> numeric value
Range: 0 to 3 MHz
*RST: 15kHz
Default unit: HZ

Example: FILT:HPAS:FREQ:MAN 3MHz

The AF results are restricted to frequencies lower than 3 MHz.

Manual operation: See "High Pass" on page 66

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

For details on the high pass filter, refer to "High Pass" on page 66.

Suffix:

<n> Window
Parameters:

<State> ON|OFF |01
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OFF | 0
Switches the function off

ON |1
Switches the function on

Example: FILT:HPAS ON
Activates the selected high pass filter.

Manual operation: See "High Pass" on page 66

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

For details on the low pass filter, refer to "Low Pass" on page 67.

Suffix:

<n> Window

Parameters:

<Frequency> 3kHz | 15kHz | 150kHz
*RST: 15kHz
Default unit: HZ

Example: FILT:LPAS:FREQ 150kHz

Selects the low pass filter for the demodulation bandwidth range
from 400 kHz to 16 MHz.

Manual operation: See "Low Pass" on page 67

[SENSe:]FILTer<n>:LPASs:FREQuency:MANual <Frequency>
Selects the cutoff frequency of the low pass filter for the specified evaluation.

For details on the low pass filter, refer to "Low Pass" on page 67.

Suffix:
<n> Window
Parameters:
<Frequency> numeric value
Range: 0 to 3 MHz
*RST: 15kHz
Default unit: HZ
Example: FILT:LPAS:FREQ:MAN 150kHz

The AF results are restricted to frequencies lower than 150 kHz.

Manual operation: See "Low Pass" on page 67

[SENSe:JFILTer<n>:LPASs:FREQuency:RELative <Frequency>

Selects the relative low pass filter type for the specified evaluation
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For details on the low pass filter, refer to "Low Pass" on page 67.

Suffix:
<n> Window
Parameters:
<Frequency> 5PCT | 10PCT | 25PCT
*RST: 25PCT
Default unit: PCT
Example: FILT:LPAS:FREQ:REL 25PCT
Selects the low pass filter as 25 % of the demodulation band-
width.

Manual operation: See "Low Pass" on page 67

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

For details on the low pass filter, refer to "Low Pass" on page 67.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:LPAS ON

Activates the selected low pass filter.

Manual operation: See "Low Pass" on page 67

Defining the scaling and units

The scaling parameters define the range of the demodulated data to be displayed.

Scaling for AF evaluation

These settings are only available for AF evaluations.

Useful commands described elsewhere:
® [SENSe:]ADJust:SCALe[:Y]:AUTO[:CONTinuous] on page 231
® [SENSe:]ADEMod<n>:AF:COUPling on page 209

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:
RPOSition on page 195
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® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y:SPACing
on page 196
Specific commands:

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALEJ:RVALUE. ......verrvreeerrererenn. 222

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

Defines the reference value assigned to the reference position in the specified window.
Separate reference values are maintained for the various displays.

Suffix:

<n> Window

<w> subwindow

<t> irrelevant

Parameters:

<Value> Default unit: DB
Example: DISP:TRAC:Y:RVAL 0

Sets the value assigned to the reference position to 0 Hz

Manual operation: See "Reference Value" on page 70

Scaling for RF evaluation

These commands are required for RF evaluations and the "result summary".
® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:
RPOSition on page 195

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y:SPACing
on page 196

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]
on page 194

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe] :MODE
on page 194

Units

The units define how the demodulated data is displayed.

CALCUIAtESNZIUNIT:ANGLE. .. cnetieteieeee ettt et e e e e e e e e e e e eneenenennes 223
L8 LN T I 0 Bl Y N[ 223
CALCUIAtESNZIUNITITHD . c.ceticieeie et ee et ee e et e e et e e e e e s eae e e ea e e een e e seaeeeeaneeennneeeean 223
L 1N T IR 0 i I8 |0 Y 223
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CALCulate<n>:UNIT:ANGLe <Unit>
UNIT<n>:ANGLe <Unit>

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

Is identical to CALC: UNIT:ANGL

Suffix:

<n> Window

Parameters:

<Unit> DEG | RAD
*RST: RAD

Example: UNIT:ANGL DEG

Manual operation: See "Phase Unit (Rad/Deg)" on page 74

CALCulate<n>:UNIT:THD <Unit>
UNIT<n>:THD <Mode>

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

Is identical to CALC:UNIT:THD

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

*RST: DB
Example: UNIT:THD PCT

Manual operation: See "THD Unit (%/ DB)" on page 74

Relative demodulation results

The following commands are required to obtain relative demodulation results.

CONFigure:ADEMod:RESults:AM:DETector<det>:REFErence.........cccccvvvvrvrevvrrnnniccineeesenenns 224
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence.........cccoeeeeeeeievvrncieeeerevnnnnnnnn. 224
CONFigure:ADEMod:RESults:PM:DETector<det>:REFErence............cccoeeeeeeeeeeereceeeeeeennnnnn. 224
CONFigure:ADEMod:RESults:AM:DETector<det>:STATE....cccceieieieieeeeeeeeeeeeeeeeeeeeeeeneannannees 224
CONFigure:ADEMod:RESults:FM:DETector<det>:STATE..........coevereeeeereinriiceeeeee e e e e e e 224
CONFigure:ADEMod:RESults:PM:DETector<det>:STATE....cccceieieieeeeeeeeeeeeeeeeeeeeeeenrnrenaannnns 224
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>...........cccceeunn.e. 225
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>....................... 225
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>...........cccceeeunnn. 225
CONFigure:ADEMod:RESults:AM:DETector<det>:MODE...............ccovvrreeerervrernnrnnnceeae e 225
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE..........cccccitiaiaiiiiaiaaeeeeeeeeeeeeeeeeeines 225
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE..............cccoeiiimimmiimieiieaaaae e 225
CONFigure:ADEMO:RESUISIUNIT.....cciiieiiieiiiiiiiiiieeeeeeaeae e e e e e e e e e e e e e e e e e e eeeeeeeeeeneenennnnannnnn 226
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CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence <RefValue>
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence <RefValue>
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence <RefValue>

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

A reference value 0 would provide infinite results and is thus automatically corrected to
0.1.

Suffix:
<det> Detector function used for relative demodulation
Parameters:
<RefValue> double value
The unit depends on the demodulation type:
ACV:V
AM: %
FM: Hz
PM: depends on UNIT<n>:ANGLe setting
*RST: 1.0
Default unit: RAD
Example: See CONFigure:ADEMod:RESults:PM:DETector<det>:

STATe on page 224

Manual operation: See "Reference Value" on page 76

CONFigure:ADEMod:RESults:AM:DETector<det>:STATe <State>
CONFigure:ADEMod:RESults:FM:DETector<det>:STATe <State>
CONFigure:ADEMod:RESults:PM:DETector<det>:STATe <State>

Activates relative demodulation for the selected detector. If activated, the demodulated
result is set in relation to the reference value defined by CONFigure : ADEMod:
RESults:PM:DETector<det>:REFerence.

Suffix:
<det> Detector function used for relative demodulation
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
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Example: CONF:ADEM:RES:PM:DET2:STAT ON
Activates relative demodulation for the negative peak detector.
CONF:ADEM:RES:UNIT PCT
Defines the unit for relative values as percent.
CONF:ADEM:RES:PM:DET2:REF 1.415%
Sets the reference value for the negative peak detector to
1.415 %.
CONF:ADEM:RES:PM:DET2:MODE AVER
Sets the negative peak detector to average mode.
CONF:ADEM:RES:PM:DET2 : REF :MEAS2
Sets the reference value for the negative peak detector to the
average of the currently calculated value and the previous refer-
ence value on trace 2.

Manual operation: See "State" on page 76

CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>

Sets the reference value to be used for relative demodulation results to the currently
measured value on the specified trace for all relative detectors.

If necessary, the detectors are activated.

A reference value 0 would provide infinite results and is thus automatically corrected to
0.1.

Suffix:
<det> irrelevant
<t> 1..n
Trace
Example: See CONFigure:ADEMod:RESults:PM:DETector<det>:

STATe on page 224

Manual operation: See "Meas -> Reference" on page 76

CONFigure:ADEMod:RESults:AM:DETector<det>:MODE <Mode>
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE <Mode>
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE <Mode>

Defines the mode with which the demodulation result is determined.

Suffix:

<det> Detector function used for relative demodulation
Parameters:

<Mode> WRITe

Overwrite mode: the detector value is overwritten by each
sweep. This is the default setting.
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AVERage
The average result is determined over all sweeps.

MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S FSV/A saves each result only if the new value
is greater than the previous one.

*RST: WRITe

Example: See CONFigure:ADEMod:RESults:PM:DETector<det>:
STATe on page 224

Manual operation: See "Mode" on page 75

CONFigure:ADEMod:RESults:UNIT <Unit>

Selects the unit for relative demodulation results.

Parameters:
<Unit> PCT | DB
*RST: PCT
Example: CONF:ADEM:RES:AM:DET2: STAT ON

Activates relative demodulation for the negative peak detector.
CONF:ADEM:RES:AM:DET2 :MODE AVER

Sets the negative peak detector to average mode.
CONF:ADEM:RES:UNIT PCT

Defines the unit for relative values as percent.
CONF:ADEM:RES:AM:DET2:REF 1.415%

Sets the reference value for relative results to 1.415 %.
Manual operation: See "Relative Unit" on page 74
10.4.8.10 Settling time

Optionally, the settling time can be evaluated for time domain measurements.

Useful commands for the settling time described elsewhere:
® [SENSe:]ADEMod:SETTling:TIME:RESult<t>? on page 254

Remote commands exclusive to configuring the settling time:

[SENSe:]ADEMod:SETTING: TIME:LIMit:LOWET.....cceeieeeeeeee e 226
[SENSe:]ADEMod:SETTING: TIME:LIMitzUPPEI....ccceie i e e et 227
[SENSE:JADEMO: SETTHNG: TIME:STATE. c..eveeeeeeeeeeeseseeeeeeeeeeseseseseseseseseseseseseseesesseseseeens 227

[SENSe:]ADEMod:SETTling:TIME:LIMit:LOWer <Position>

Defines the upper limit of the settling time corridor. The value is defined with reference
to the reference value, see also DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :
TRACe<t>:Y[:SCALe] :RVALue on page 222 and [SENSe: ] ADEMod: PM:

RPOint [:X] on page 210.
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For details, see Chapter 5.7.7, "Settling time", on page 77.

Parameters:
<Position> Default unit: depends on result type
Example: ADEM:SETT:TIME:LIM:LOW -10 RAD

Manual operation: See "Lower Settling Limit" on page 78

[SENSe:]ADEMod:SETTIling:TIME:LIMit:UPPer <Position>

Defines the upper limit of the settling time corridor. The value is defined with reference
to the reference value, see also DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :
TRACe<t>:Y[:SCALe] :RVALue on page 222 and [SENSe: | ADEMod : PM:

RPOint [:X] on page 210.

For details, see Chapter 5.7.7, "Settling time", on page 77.

Parameters:
<Position> Default unit: depends on result type
Example: ADEM:SETT:TIME:LIM:UPP 10 RAD

Manual operation: See "Upper Settling Limit" on page 78

[SENSe:]ADEMod:SETTIing:TIME:STATe <State>

Enables or disables the calculation and display of the settling time. The function is
available for all time domain displays.

For details, see Chapter 5.7.7, "Settling time", on page 77.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
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Example: //Define a PM time domain result display
LAY:ADD? '1l',RIGH, 'XTIM:PM'
//Define a second maxhold trace
DISP:WIND2:TRAC2:MODE MAXH
//Enable settling time calculation
ADEM:SETT:TIME:STAT ON
//Define the settling limit corridor as +/-10 RAD
ADEM:SETT:TIME:LIM:UPP 10 RAD
ADEM:SETT:TIME:LIM:LOW -10 RAD
//Set the zero RAD reference to the last measurement value
ADEM:PM:RPO:MODE LAST
//Perform the measurement
INIT; *WAT
//Query the settling time
ADEM:SETT:TIME:RES2?
//Result: 29.950000us
//After 29.95 us the signal is settled.

Manual operation: See "State" on page 78

Adjusting settings automatically

The following remote commands are required to adjust settings automatically in a
remote environment. The tasks for manual operation are described in Chapter 5.9,
"Adjusting settings automatically”, on page 82.

[SENSE:JADUJUSEALL...cciiiieeeeeeeeeeeeeeeeeeeeeeet ettt eeee s e e e e e e eeeeaaeeeeseeeeeeeeesersrssrarasnnnnnnnsnses 228
[SENSe:]ADJust:CONFigure:LEVEl:DURGLION. .......cuuuiieeeeieiiiie e eeeetiiee e eee e e e e e e e e 229
[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE........c.ccooiieiiiiiiiiiiceie e 229
[SENSe:JADJust: CONFigure:HY STeresis:LOWET...........ceeererurmimmuniiiiiaieieeeeeeeaaaasaeeseeeeeeens 229
[SENSe:JADJust:CONFigure:HY STeresis:UPPET..........ciiiiiiiiiie e eeeeeice e e eeeeee e e e erena e 230
[SENSe:JADJUSt:CONFIQUrE:SMODE. .....uuuiiieeiieiie e e e ceeetee e e e e eete e e e e e ete e e e s eeat e e e e eeannanes 230
[SENSe:]ADJUSt:CONFIGUIE: TRIGET.....ceeieeeeeeteererinaaaaaaeeeeeeeeeeeaeseeeeeeeeeeeeennnennnnnnaanaeens 230
[SENSE:JADJUSEFREQUENCY......cieeitiiieeeeieetiiieeeeeetttaeseeeeestaaeeeeeeaataseeeseesnnaaaeaseensnnnaaaeees 231
[SENSE:JADJUSELEVEL. c.uuuieiiiiieieee ettt e ettt e e e e e et e e e e e et e e e e e eaba e e e e eeeanaanss 231
[SENSe:]ADJUSt:SCALE[:Y]:AUTO[: CONTINUOUS ... v eeeeeeeeeerereseseseseseseseseseseenesesnesenenen. 231
[SENSe:]JADJust:ALL

Initiates a measurement to determine and set the ideal settings for the current task
automatically (only once for the current measurement).

This includes:

® Center frequency
® Reference level
® Scaling

Example: ADJ:ALL
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Manual operation: See "Adjusting all Determinable Settings Automatically (Auto
All)" on page 83

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

To determine the ideal reference level, the R&S FSV/A performs a measurement on
the current input data. This command defines the length of the measurement if
[SENSe: ]ADJust :CONFigure:LEVel :DURation:MODE is set to MANual.

Parameters:

<Duration> Numeric value in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s

Example: ADJ:CONF:DUR:MODE MAN

Selects manual definition of the measurement length.
ADJ:CONF:LEV:DUR 5ms

Length of the measurement is 5 ms.

Manual operation: See "Changing the Automatic Measurement Time (Meas Time
Manual)" on page 84

[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE <Mode>

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

Parameters:

<Mode> AUTO
The R&S FSV/A determines the measurement length automati-
cally according to the current input data.

MANual

The R&S FSV/A uses the measurement length defined by
[SENSe: ]ADJust:CONFigure:LEVel:DURation

on page 229.

*RST: AUTO

Manual operation: See "Resetting the Automatic Measurement Time (Meas Time
Auto)" on page 84
See "Changing the Automatic Measurement Time (Meas Time
Manual)" on page 84

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

Parameters:

<Threshold> Range: 0dB to 200 dB
*RST: +1dB
Default unit: dB
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Example: SENS:ADJ:CONF:HYST:LOW 2
For an input signal level of currently 20 dBm, the reference level
is only adjusted when the signal level falls below 18 dBm.

Manual operation: See "Lower Level Hysteresis" on page 85

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

Parameters:
<Threshold> Range: 0dB to 200 dB
*RST: +1 dB
Default unit: dB
Example: SENS:ADJ:CONF:HYST:UPP 2
Example: For an input signal level of currently 20 dBm, the reference level

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

Manual operation: See "Upper Level Hysteresis" on page 84

[SENSe:]JADJust:CONFigure:SMODe <Search Mode>

Determines the search mode for the automatic measurement performed to determine
the optimal measurement configuration.

Parameters:
<Search Mode> FAST | POPTimzed

FAST
The measurement is optimized for speed.

POPTimzed
The measurement is optimized to analyze pulse signals ade-
quately.

Example: ADJ:CONF:SMOD POPT

Manual operation: See "Search Mode" on page 85

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

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

See "Adjusting settings automatically during triggered measurements" on page 83.

Parameters:
<State> ON|OFF |01
ON |1
(default:) The measurement for adjustment waits for the next
trigger.
OFF | 0

The measurement for adjustment is performed without waiting
for a trigger (corresponds to "Continue" in manual operation).
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*RST: 0

Example: //Use default ref level at 0.00 dBm.
//Define an RF power trigger at -20 dBm
:TRIG:SEQ:SOUR RFP
:TRIG:SEQ:LEV:RFP -20
//Perform adjustment measurement without waiting for trigger
SENS:ADJ:CONF:TRIG OFF
//Perform auto level adjustment
:SENS:ADJ:LEV; *WAT

[SENSe:]JADJust:FREQuency

Sets the center frequency to the frequency with the highest signal level in the current
frequency range.

Example: ADJ:FREQ

Manual operation: See "Adjusting the Center Frequency Automatically (Auto Fre-
quency)" on page 83

[SENSe:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The R&S FSV/A
is not overloaded and the dynamic range is not limited by an S/N ratio that is too small.

Example: ADJ:LEV

Manual operation: See "Setting the Reference Level Automatically (Auto Level)"
on page 45

[SENSe:]JADJust:SCALe[:Y]:AUTO[:CONTinuous] <State>

Activates automatic scaling of the y-axis in all diagrams according to the current mea-
surement results. Currently auto-scaling is only available for AF measurements. RF
power and RF spectrum measurements are not affected by the auto-scaling.

Parameters:
<State> ON|OFF |01

OFF | 0

Switches the function off

ON |1

Switches the function on
Exanuﬂe: SENS:ADJ:SCAL:Y:AUTO ON

Manual operation: See "AF Auto Scale" on page 71
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10.5 Capturing data and performing sweeps

The following commands are required to capture data.

Y =T ] 232
INITIAtE<N>ICONMEES. ... .ceuneeieteeeeee et e e et e e et e e e e e e etae e e e et e e e eaeeeeaaeeennneeeennneeeean 233
INITIAtE N> CONTINUOUS. .. eeeteeeieeee et eeeei e e et e et eeseaeeeeaaeeseaeesaaeeeeaneseannsersnneeennnsees 233
NN GRS g b B LY 1= [ =1 0= PR 233
INITiate:SEQUENCENABORI.......uiiiit e e e et e et e e et e e e ee e e et e e eaa e e eeaa e e eaaaenenns 234
INITiate:SEQuUeNcer:IMMEIate. .........cocuuiiiiiie et eeaaas 234
INITiate:SEQUENCEINMODE........ .ot e e e e e e e e e eeaans 234
N ST [T 11 RS (O TN =Y o o= SR 235
ABORt

Aborts the measurement in the current channel and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAI command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.

To abort a sequence of measurements by the Sequencer, use the INTTiate:
SEQuencer : ABORt command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FSV/A is blocked for further commands. In this case, you must
interrupt processing on the remote channel first in order to abort the measurement.

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

® Visa: viClear ()

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

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

Example: ABOR; *WAT
INIT:IMM

Aborts the current measurement and starts a new one once
abortion has been completed.

Usage: Event
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INITiate<n>:CONMeas

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

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

Suffix:
<n> irrelevant
Usage: Asynchronous command

Manual operation: See "Continue Single Sweep" on page 57

INITiate<n>:CONTinuous <State>
Controls the sweep mode for an individual channel.

Note that in single sweep mode, you can synchronize to the end of the measurement
with *OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of
the measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

For details on synchronization see Remote control via SCPI.

If the sweep mode is changed for a channel while the Sequencer is active (see
INITiate:SEQuencer:IMMediate on page 234), the mode is only considered the
next time the measurement in that channel is activated by the Sequencer.

Suffix:
<n> irrelevant
Parameters:
<State> ON|OFF |01
ON |1
Continuous sweep
OFF |0
Single sweep
*RST: 1 (some applications can differ)
Example: INIT:CONT OFF

Switches the sweep mode to single sweep.
INIT:CONT ON

Switches the sweep mode to continuous sweep.

Manual operation: See "Continuous Sweep / Run Cont" on page 56

INITiate<n>[:IMMediate]

Starts a (single) new measurement.
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With sweep count or average count > 0, this means a restart of the corresponding
number of measurements. With trace mode MAXHold, MINHold and AVERage, the
previous results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
Usage: Asynchronous command

Manual operation: See "Single Sweep / Run Single" on page 57

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

You can start a new sequence any time using INITiate:SEQuencer:IMMediate
on page 234.

Usage: Event

INITiate:SEQuencer:IMMediate
Starts a new sequence of measurements by the Sequencer.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 235).

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

INITiate:SEQuencer:MODE <Mode>

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

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

Parameters:

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

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

*RST: CONTinuous

SYSTem:SEQuencer <State>

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

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

Parameters:
<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ. ..) are not available.

*RST: 0

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

Starts the sequential measurements.
SYST:SEQ OFF

10.6 Configuring the result display

The following remote commands are required to configure the screen display in a
remote environment.

o General WindOW COMMEANTAS......couuiiieeieieie e et et e e ee e e e e st e e e aa e e s e e ananaas 236
e Working with windows in the display..........ooocoeeiiiii e 236
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Configuring the result display

General window commands
The following commands are required to configure general window layout, independent
of the application.

Note that the suffix <n> always refers to the window in the currently selected channel
(see INSTrument [:SELect] on page 142).

DISPIAY:FORMAL.......cevutiieieeiiitiieee e e ettt ee e e e e e ettt ae e e e e eett e teeeesesstaseeesestannsaesrestaneeesenrnnanns 236
DISPIay[:WINDOWSN>]:SIZE.... .ttt ettt et e e e e e e e e e e eeas 236

DISPlay:FORMat <Format>

Determines which tab is displayed.

Parameters:

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

Example: DISP:FORM SPL

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

Maximizes the size of the selected result display window temporarily. To change the
size of several windows on the screen permanently, use the LAY : SPL. command (see
LAYout:SPLitter on page 240).

Suffix:
<n> Window
Parameters:
<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.
SMALI
Reduces the size of the selected window to its original size.
If more than one measurement window was displayed originally,
these are visible again.
*RST: SMALI
Example: DISP:WIND2:SIZE LARG

Working with windows in the display

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

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

(See INSTrument [ : SELect] on page 142).

LAYOUL ADD:WINDOW] 2. ettt eeeieetiieeeeeeettteeeeeseetteeeeesesstnaseeserstanaeesessnnnnsaeseestaneeeseesnnnnns 237
LAYOUt: CATaIOG:WINDOW]?.. ..ttt ettt ettt et e et e et e et e e ee e e e e e e e e e e e ena e eeans 238
LAYOUL: IDENLfY[:WINDOW] ...ttt ettt et et e e et e et et e e e e e e e e e e enas 239
LAYOULMOVE[WINDOW]. .. euie et ettt e e et e et e e et e e e e e e e et e e e e e e e e s e e en e s e e e ennennennns 239
LAYOUt:REMOVE[:WINDOW]....cttttetuueaaaaeseeeeeeeeeaeseeeeeeeeeeeeeeensnsnnnnnnnaassneeseeeaeasaeeeeseeenmnnnes 240
LAYOUE:REPLACE[:WINDOW].....ceeeerrrrrrrrurnsnsniaieieseseeeeeeesesesserereeeesssssrssssssnnnnaaesesesesaseees 240
[N T RS od W11 (= SRR PROR 240
LAYOUL:WIND OWSNZ I ADD 2. .. eei ettt e et et et et e e e e e e e e e e e ae s raesnsssnranenrenens 242
LAYOUt:WINDOWSNZ:IIDENLfY 2. ..ottt et e e e e e 242
LAYOUt:WINDOWSN>IREMOVE. ......ueieiieeiie ettt e e et e e e et e e e e e e e eeeea 243
LAYOUL:WINDOWSN>REPLACE. .....uuciieeeeietee e e et e et e et e e e e e e e e eaeeeea e e enaeeees 243
LAYOUE:WINDOWSNZTYPE . ... .o ciiieeei et ee et e et e et e e e e e e e e e st e e s e e e eeaneeeeaaneeeaans 244

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

Is always used as a query so that you immediately obtain the name of the new window
as a result.

To replace an existing window, use the LAYout :REPLace [ :WINDow] command.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

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

Usage: Query only

User Manual 1178.9049.02 — 10 237



R&S®FSV3-K7 Remote commands for AM/FM/PM Modulation Analysis

Configuring the result display

Manual operation: See "AM Time Domain" on page 16
See "FM Time Domain" on page 17
See "PM Time Domain" on page 18
See "AM Spectrum" on page 19
See "FM Spectrum” on page 20
See "PM Spectrum" on page 21
See "RF Time Domain" on page 22
See "RF Spectrum" on page 23
See "Result Summary" on page 24
See "Marker Table" on page 26
See "Marker Peak List" on page 26

Table 10-4: <WindowType> parameter values for AnalogDemod application

Parameter value Window type
MTABle "Marker table"
PEAKIist "Marker peak list"
RSUMmary "Result summary"
'XTIM:AM' "RF Time Domain" (= RF power)
'XTIM:AM:RELative' "AM Time Domain"
'XTIM:AM:RELative:AFSPec- "AM Spectrum"
trum’

XTIM:FM' "FM Time Domain"
'XTIM:FM:AFSPectrum' "FM Spectrum"
'XTIM:PM' "PM Time Domain"
'XTIM:PM:AFSPectrum' "PM Spectrum"”
'XTIM:SPECtrum' "RF Spectrum"

LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel from top left to
bottom right. The result is a comma-separated list of values for each window, with the
syntax:

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.
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Example:

Usage:

Configuring the result display

LAY:CAT?

Result:

'2',2,'1',1

Two windows are displayed, named '2' (at the top or left), and "1
(at the bottom or right).

Query only

LAYout:IDENtify[:WINDow]? <WindowName>

Queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:

IDENtify? query.

Query parameters:
<WindowName>

Return values:
<WindowlIndex>

Example:

Usage:

String containing the name of a window.

Index number of the window.

LAY :IDEN:WIND? '2'
Queries the index of the result display named '2'.

Response:
2

Query only

LAYout:MOVE[:WINDow] <WindowName>, <WindowName>, <Direction>

Setting parameters:
<WindowName>

<WindowName>

<Direction>

Example:

Example:
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String containing the name of an existing window that is to be
moved.

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

String containing the name of an existing window the selected
window is placed next to or replaces.

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

LEFT | RIGHt | ABOVe | BELow | REPLace

Destination the selected window is moved to, relative to the ref-
erence window.

LAY:MOVE '4','1l',LEFT

Moves the window named '4' to the left of window 1.
LAY:MOVE '1','3',REPL

Replaces the window named '3' by window 1. Window 3 is
deleted.
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Usage: Setting only

LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'".

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

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

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

Setting parameters:

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

<WindowType> Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 237 for a list of availa-
ble window types.

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

Usage: Setting only

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

Changes the position of a splitter and thus controls the size of the windows on each
side of the splitter.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command does not
work, but does not return an error.
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Figure 10-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:
<Index1>

<Index2>

<Position>

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

New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).

The point of origin (x =0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 10-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100

LAY:SPL 1,3,50

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

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
LAYout:ADD[:WINDow] ?, for which the existing window is defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout:ADD[ :WINDow] ? on page 237 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

Queries the name of a particular display window (indicated by the <n> suffix) in the
active channel.

Note: to query the index of a particular window, use the LAYout : IDENtify|[:
WINDow] ? command.
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Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout :WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See L.AYout:ADD[ :WINDow] ? on page 237 for a list of availa-
ble window types.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only
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10.7.1

Retrieving results

LAYout:WINDow<n>:TYPE <WindowType>

Queries or defines the window type of the window specified by the index <n>. The win-
dow type determines which results are displayed. For a list of possible window types,
see LAYout :ADD[ :WINDow] ? on page 237.

Note that this command is not available in all applications and measurements.

Suffix:
<n> 1..n
Window
Parameters:
<WindowType>
Example: LAY :WIND2:TYPE?

Retrieving results

The following remote commands are required to retrieve the results from an Analog
Modulation Analysis in a remote environment.

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

Specific commands:

®  RetrieVving trace reSUILS.........uuuiii e 244
o  EXporting trace reSUItS. ....coooo oo 247
e Retrieving result sSuMmMary ValUES............occiiiiiiiiiiiiiieiieieeeee e e 250
e Formats for returned values: ASCII format and binary format............cc.ccococcee. 255
o Reference: ASCII file export format.........ooceeiiiiiiiiiii e 255

Retrieving trace results

The following remote commands are required to retrieve the trace results in a remote
environment.

[SENSe:]JADEMOod:ACV:AFSPECtrUM:RESUIE?...ccuvuiiieeiieiiciie ettt e e e e eeee s 245
[SENSe:JADEMOd:ACV[: TDOMAINTRESUI?. ... veveeeeeeeeeeeeeeeeeseeeeeseseesesesseeeesesesesseseseseeeseens 245
[SENSe:]JADEMod:AM[:ABSolute]:AFSPectrum:RESUI?........ccueieeiiiiiiieeeeeeeeeeee e 245
[SENSe:]JADEMod:AM[:ABS0IUte][: TDOMAINT:RESUIL?.....v.veeeeeeeeeeseeeeeeeeseeeeeeeeeseeeeeenenenenes 245
[SENSe:]JADEMod:AM:RELative:AFSPectrum:RESUIR?.....coniinie e, 245
[SENSe:]JADEMod:AM:RELative[: TDOMaIN]:RESUI?......ccuuiiieieeiiiiie e ceeicee e eeeeiee e e e eeeana 245
[SENSe:]ADEMod:FM:AFSPectrum:RESUIE?......ccceeieeeeeieeeiieieieese e e e e e e e e e e e e eeeeeeeeeeeeeees 245
[SENSe:JADEMOd:FM[:TDOMAINIRESUI?. ... eeeeseeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeseseseesesensesesseseneses 245
[SENSe:]JADEMOod:PM:AFSPeCtrUM:RESUI?.....ccvvieieeeieiiieeeeeeeeecee et eeeaaa 245
[SENSe:]ADEMOd:PM[: TDOMEINTRESUI?. ... eeeeeeeeeeeeeeeeseeeeeeeeeeeeeeseseseseseseseseseseseeeeeseenees 245
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[SENSe:]JADEMOd:SPECIUMIRESUI?. ..ot e e 245
FORMBEIDATA et eeeeseeeeseeseseeseseeseseeseseeseseeseseaseseeseseaseseaseseesesseseseesesseseeseseasenes 246
FORMat:DEXPOM:FORMAL. .......cceeeeieeeeeeeeete e ettt e e e e e e e e e e e e e e eeaaeeennnes 247
TRACESNZT:DATA vt eeeeeeeeeeeeeeeseeeeseetesese s et s et esesseseseeseseeseeseseeseseeneseesessenesseneesas 247

[SENSe:]ADEMod:ACV:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod:ACV[:TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod:AM[:ABSolute]:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod:AM[:ABSolute][: TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod:AM:RELative:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod:AM:RELative[:TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod:FM:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod:FM[: TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod:PM:AFSPectrum:RESult? <TraceMode>
[SENSe:]ADEMod:PM[:TDOMain]:RESult? <TraceMode>
[SENSe:]ADEMod:SPECtrum:RESult? <TraceMode>

Reads the result data of the evaluated signal in the specified trace mode. The data for-
mat of the output data block is defined by the FORMat command (see FORMat [ :
DATA] on page 246).

The trace results are configured for a specific evaluation. The following table indicates
which command syntax refers to which evaluation method, as well as the output unit of
the results.

Command syntax Evaluation method Output unit

ACV[:TDOMain] AC-Video time domain \%

ACV:AFSpectrum AC-Video spectrum \%

AM[:ABSolute][:TDOMain] RF time domain dBm

AM:RELative[:TDOMain] AM time domain %

AM:RELative:AFSPectrum AM spectrum %

FM[:TDOMain] FM time domain kHz

FM:AFSPectrum FM spectrum kHz

PM[: TDOMain] PM time domain rad or °

PM:AFSPectrum PM spectrum rad or °

SPECtrum RF spectrum dBm (logarithmic display)
or V (linear display).

Query parameters:
<TraceMode> WRITe | AVERage | MAXHold | MINHold

Return values:

<TraceModeResult> The specified trace mode must be one of those configured by
SENS:ADEM:<Evaluation>:TYPE, see [SENSe: | ADEMod:
SPECtrum|[:TYPE] on page 267. Otherwise a query error is
generated.
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Example:

Usage:

Retrieving results

ADEM:AM AVER, MAXH,MINH

Sets up RF time domain results to be measured
INIT; *WATI

Starts measurement and waits for sync
FORM ASC

Selects output format
ADEM:AM:RES? AVER

Reads RF time domain average results
ADEM:AM:RES? MAXH

Reads RF time domain max hold results
ADEM:AM:RES? MINH

Reads RF time domain min hold results

Query only

FORMat[:DATA] <Format>[, <BitLength>]

Selects the data format that is used for transmission of trace data from the R&S FSV/A
to the controlling computer.

Note that the command has no effect for data that you send to the R&S FSV/A. The
R&S FSV/A automatically recognizes the data it receives, regardless of the format.

Parameters:
<Format>

<BitLength>

Example:

User Manual 1178.9049.02 — 10

ASCii

ASCii format, separated by commas.

This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats can be.

REAL

Floating-point numbers (according to IEEE 754) in the "definite
length block format".

Length in bits for floating-point results

16

16-bit floating-point numbers.

Compared to REAL, 32 format, half as many numbers are
returned.

32

32-bit floating-point numbers

For I/Q data, 8 bytes per sample are returned for this format set-
ting.

64

64-bit floating-point numbers

Compared to REAL, 32 format, twice as many numbers are
returned.

FORM REAL, 32
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10.7.2

Retrieving results

FORMat:DEXPort:FORMat <FileFormat>

Determines the format of the ASCII file to be imported or exported. Depending on the
external program that creates the data file or evaluates it, a comma-separated list
(CSV) or a plain data format (DAT) file is required.

Parameters:
<FileFormat> CSV | DAT

*RST: DAT
Example: FORM:DEXP:FORM CSV

Manual operation: See "File Type" on page 98

TRACe<n>[:DATA]
This command queries current trace data and measurement results.
The data format depends on FORMat [ : DATA] on page 246.

Suffix:
<n> Window

Query parameters:
<ResultType> Selects the type of result to be returned.

TRACE1 | ... | TRACE6

Returns the trace data for the corresponding trace.

The trace data consists of a list of measured power levels. The
number of power levels in the list depends on the currently
selected number of sweep points. The unit depends on the mea-
surement and on the configured unit.

For the auto peak detector, the command returns positive peak
values only. (To retrieve negative peak values, define a second
trace with a negative peak detector.)

Example: TRAC? TRACE3
Queries the data of trace 3.

Exporting trace results

Trace results can be exported to a file.

For more commands concerning data and results storage, see the R&S FSV/A User
Manual.

FORMat:DEXPOrt:CSEPArAtOr. . ... . et e e e 248
FORMat:DEXPOrM:DSEPArALON. .......iieeeeeiteee e ee et eee e e e e e e e e e e e e e eaeeeeeaaeeeenneees 248
FORMAt:DEXPOIMHEADET . ....ceuceeete e eeeeee et e et e e eee e e etee e e e e e e e e e s eaeeeeaaeeeanneesesneeeranneees 248
FORMAt:DEXPOMTRACES. ....cutuiieieiieiiieeieeeieetiaeeeeeettteeeeeseetaaaeeesesataaaeeeeesstasaesensnnnnnns 249
MMEMOory:STORE<N>:SPECIOQIaM....cuuuiieeiiiiiiieeeeeieetiieieeeeeetntaeseeseertaaeeeeserstseeeseerananss 249
MMEMOIY:STORESNZTRACE. ....cettittutturitiaiiaaaaieteeeeaaaaaeateeetreeteerarararnr i aaaaaaaaes 250
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FORMat:DEXPort:CSEParator <Separator>
Selects the column separator for exported trace data.

The selected value is not affected by a preset. The command therefore has no reset
value.

Parameters:

<Separator> COMMa
Selects a comma as a separator.
SEMicolon
Selects a semicolon as a separator.
TAB
Selects a tabulator as a separator.
*RST: n/a

Example: /[Select column separator

FORM:DEXP:CSEP TAB

Manual operation: See "Column Separator" on page 98

FORMat:DEXPort:DSEParator <Separator>

Selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

COMMa
Uses a comma as decimal separator, e.g. 4,05.

POINt
Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POIN.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

Manual operation: See "Decimal Separator" on page 97
See "Export Peak List" on page 118

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

See Chapter 10.7.5, "Reference: ASCII file export format”, on page 255 for details.

Parameters:
<State> ON|OFF |01

*RST: 1
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Manual operation:  See "Include Instrument & Measurement Settings" on page 96

FORMat:DEXPort:TRACes <Selection>

Selects the data to be included in a data export file (see MMEMory : STORe<n>: TRACe
on page 250).

Parameters:

<Selection> SINGle | ALL

SINGle

Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASCII file.

The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.

*RST: SINGle

Manual operation: See "Export all Traces and all Table Results" on page 96

MMEMory:STORe<n>:SPECtrogram <FileName>
Exports spectrogram data to an ASCII file.

The file contains the data for every frame in the history buffer. The data corresponding
to a particular frame begins with information about the frame number and the time that
frame was recorded.

Note that, depending on the size of the history buffer, the process of exporting the data
can take a while.

Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path and name of the target file.
Example: MMEM: STOR:SGR 'Spectrogram'

Copies the spectrogram data to a file.
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Manual operation: See "Export Spectrogram to ASCII File" on page 98

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
Exports trace data from the specified window to an ASCII file.
Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Suffix:

<n> Window

Parameters:

<Trace> Number of the trace to be stored
(This parameter is ignored if the option "Export all Traces and all
Table Results" is activated in the Export configuration settings,
see FORMat : DEXPort : TRACes on page 249).

<FileName> String containing the path and name of the target file.

Example: MMEM: STOR1:TRAC 1, 'C:\TEST.ASC'

Stores trace 1 from window 1 in the file TEST . ASC.

Manual operation: See "Export Trace to ASCII File" on page 97

10.7.3 Retrieving result summary values

The result summary contains measurement values that are calculated from the trace
data.

For details see "Result Summary" on page 24.

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESUlt<t>]?.........ccceerrrrnnen. 251
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESUIt<t>]?.......cieiiiiieriieieeieeiiiieeens 251
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESUIt<t>]7?.....cccoiiiriiiiiiiiiiieee, 251
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESUlt<t>]?......cccieiiiiiriiiiiiiieeeeans 251
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]:RELative?.......c.ccccceeen.nt. 252
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]:RELative?...........cc.cceee..... 252
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]:RELative?.............cevvrrees 252
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRIer[:RESuUlt<t>]?.........cccveererrrerrnnnn. 252
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:DISTortion[: WRITe]:RESult<t>7................ 253
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERROr[:RESUlt<t>]?.......cccccviiiiinrinnannn.. 253
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:SINad:RESUlt<t>?........cccceeeiiiririiiiiinnnnnns 253
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod: THD:RESUIt<t>7?.......ccoeeeriiriciiiiieeiiiieeens 254
[SENSe:]ADEMod:SETTING: TIME:RESURSE>?..cieieeeeeieeeieiiiiiieeess e e e e e e e e e e eeeeeeeeeeeeeeeeeees 254
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CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESult<t>]?

Queries the modulation (audio) frequency for the demodulation method in the specified

window.

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<ModFreqg> Modulation frequency in Hz.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]? <MeasType>
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]? <MeasType>
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]? <MeasType>

Queries the current value of the demodulated signal for the specified trace (as dis-
played in the "Result Summary" in manual operation).

Note that all windows with the same evaluation method have the same traces, thus the
window is irrelevant.

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Query parameters:
<MeasType> PPEak | MPEak | MIDDle | RMS
PPEak
Postive peak (+PK)
MPEak | NPEak
Negative peak (-PK)
MIDDle
Average of positive and negative peaks +PK/2

RMS
Root mean square value

Return values:
<MeasTypeResult>

Example: CALC:FEED 'XTIM:PM:TDOM'

Switches on the PM time domain result display.
DISP:TRAC ON

Switches on the trace.
CALC :MARK:FUNC:ADEM: PM? PPE

Queries the peak value of the demodulated PM trace.
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Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]:RELative?
<MeasType>

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]:RELative?
<MeasType>

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]:RELative?
<MeasType>

Queries the current relative value of the demodulated signal for the specified trace (as
displayed in the "Result Summary" in manual operation).

Note that all windows with the same evaluation method have the same traces.

The unit of the results depends on the CONFigure:ADEMod:RESults:UNIT setting.

Suffix:

<n> irrelevant
<m> irrelevant
<t> Trace

Query parameters:
<MeasType> PPEak
Postive peak (+PK)
MPEak | NPEak
Negative peak (-PK)
MIDDle
Average of positive and negative peaks +PK/2

RMS
Root mean square value

Return values:

<MeasTypeResult>
Example: CALC:FEED 'XTIM:PM:TDOM'
Switches on the PM time domain result display.
DISP:TRAC ON
Switches on the trace.
CALC:MARK:FUNC:ADEM: PM? PPE
Queries the peak value of the demodulated PM trace.
Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRier[:RESult<t>]?

Queries the carrier power, which is determined from the Clr/Write data.

Suffix:
<n> Window
<m> irrelevant
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<t> Trace

Return values:
<CPower> Power of the carrier without modulation in dBm.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:DISTortion[:WRITe]:RESult<t>?

Queries the result of the modulation distortion measurement in the specified window
for the specified trace.

Note that this value is only calculated if an AF Spectrum window is displayed.

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<DISTORT> numeric value

Modulation distortion in percent.
Default unit: %

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERRor[:RESult<t>]?

Queries the carrier offset (= frequency error) for FM and PM demodulation. The carrier
offset is determined from the current measurement data (CLR/WRITE). The modula-
tion is removed using low pass filtering.

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<CarrOffset> The deviation of the calculated carrier frequency to the ideal car-
rier frequency in Hz.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:SINad:RESult<t>?

Queries the result of the signal-to-noise-and-distortion (SINAD) measurement in the
specified window for the specified trace.

Note that this value is only calculated if an AF Spectrum window is displayed.
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Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<SINAD> The signal-to-noise-and-distortion ratio in dB.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:THD:RESult<t>?

Queries the result of the total harmonic distortion (THD) measurement in the specified
window.

Note that this value is only calculated if an AF Spectrum window is displayed.

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<THD> Total harmonic distortion of the demodulated signal in dB.

Usage: Query only

[SENSe:]ADEMod:SETTIing:TIME:RESult<t>?

Returns the settling time after which the signal remains within a specified target corri-
dor. The settling time is evaluated for the selected trace in each time domain window.
The value is only determined for [SENSe: ] ADEMod: SETT1ing:TIME: STATeON.

For details, see Chapter 5.7.7, "Settling time", on page 77.

Suffix:
<t> 1..n
Trace
Return values:
<Time> Default unit: s
Example: ADEM:SETT:TIME:RES2?

//Result: 29.950000us
After 29.95 us, the signal is settled.

Usage: Query only

Manual operation: See "State" on page 78

User Manual 1178.9049.02 — 10 254



R&S®FSV3-K7 Remote commands for AM/FM/PM Modulation Analysis

Retrieving results

10.7.4 Formats for returned values: ASCII format and binary format

When trace data is retrieved using the TRAC: DATA or TRAC: IQ: DATA command, the
data is returned in the format defined using the FORMat [ : DATA] on page 246. The
possible formats are described here.

® ASCII Format (FORMat ASCII):
The data is stored as a list of comma-separated values (CSV) of the measured val-
ues in floating point format.

® Binary Format (FORMat REAL,16/32/64):
The data is stored as binary data (definite length block data according to IEEE
488.2), each measurement value being formatted in 16-bit/32-bit/64-bit IEEE 754
floating-point-format.
The schema of the result string is as follows:
#<Length of length><Length of data><valuel><value2>..<value n>
with:

<Length of length> | Number of digits of the following number of data bytes

<Length of data> Number of following data bytes

<Value> 2-byte/4-byte/8-byte floating point value

Example: #41024<Data>... contains 1024 data bytes

Data blocks larger than 999,999,999 bytes

According to SCPI, the header of the block data format allows for a maximum of 9
characters to describe the data length. Thus, the maximum REAL 32 data that can be
represented is 999,999,999 bytes. However, the R&S FSV/A is able to send larger data
blocks. In this case, the length of the data block is placed in brackets, e.qg.
#(1234567890) <value1><value2>...

O Reading out data in binary format is quicker than in ASCII format. Thus, binary format
= is recommended for large amounts of data.

10.7.5 Reference: ASCII file export format

Trace data can be exported to a file in ASCII format for further evaluation in other appli-
cations. This reference describes in detail the format of the export files for result data.

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

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.
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10.8

10.8.1

10.8.1.1
10.8.1.2

10.8.1.1

Analyzing results

Analyzing results

The following remote commands are required to configure general result analysis set-
tings concerning the trace, markers, lines etc. in a remote environment. They are iden-
tical to the analysis functions in the base unit except for some special marker functions
and spectrograms, which are not available in the R&S FSV3 AM/FM/PM Modulation
Analysis application.

More details are described for manual operation in Chapter 6, "Analysis", on page 86.

o  Configuring SPECIIOGIaMS....ccuiiiii i i ittt e e e e e e e e e e e e e e ae e e e e aaaeeas 256
e Configuring standard traCes..........cocoiiiiii i e e 263
o Working with markers remotely.........ooooviiiiiiiiiiiiiccccci e 270
o Marker search (Spectrograms)........c i 309
o  Defining limit CheCKS......coiiiiii e 318

Configuring spectrograms

In addition to the standard "level versus frequency" or "level versus time" spectrum
traces, the R&S FSV/A also provides a spectrogram display of the measured data. A
spectrogram shows how the spectral density of a signal varies over time. The x-axis
shows the frequency, the y-axis shows the time. The commands required to configure
spectrograms in a remote environment are described here. For details and manual
operation see Chapter 6.2, "Spectrogram settings", on page 90.

When configuring spectrograms, the window suffix is irrelevant. The settings are
always applied to the spectrogram window, or to all spectrogram windows, if several
are active for the same channel.

For commands to set markers in spectrograms, see Chapter 10.8.3.3, "Marker search
(spectrograms)", on page 278.

Configuring a spectrogram measuremMeNt.............ccooiiiiiiiiiiiiiieeee e 256

Configuring the COlOr MaAP.........uuiiiiiiiiiee e 261

Configuring a spectrogram measurement

CALCulate<n>:SGRam:CLEAr[:IMMEIate]......ccceeeeeruuieieeeiiiiiieeeeeeeitee e e e e eernie e e e e e eera e eees 257
CALCulate<n>:SPECtrogram:CLEar[:IMMediate].........ccuuueereriirrriieeeeeeiiiieieeeeeereeeeeeeeennann 257
CALCuUlate<n>:SGRaM:CONTINUOUS.......ceeeeeeeeieieieieeeeeetiesistananaaaaaseseeeaaaaaaseesereressessnnns 257
CALCulate<n>:SPECtrogram:CONTINUOUS. .....cecetuurueeereeinnaeeeereetiaaeeeeeennaseaereesnaaeeaeeeens 257
CALCulate<n>:SGRam:FRAME:COUNL......ccuuiiiiieiiiiiie i eeeceiie e e e e e e e e e e e e e e e e e 258
CALCulate<n>:SPECtrogram:FRAMEICOUNL.......uuuuuiiaieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneneee s 258
CALCulate<n>:SGRaM:FRAME:SELECt..........ccccciuiiiiieiieee e e e e eessciteeeeeer e e e e e e e s e ssnenrrneee s 258
CALCulate<n>:SPECtrogram:FRAME:SELEC.........cciiiiiiiiiieeeeeeiieee ettt e e eeeaaas 258
CALCulate<n>:SGRaM:HDEPN.....iu e e e e e 258
CALCulate<n>:SPECtrogram:HDEPtN......uuuuiiiiieee i e i e e e e eeeeee e e e 258
CALCUIate<n>:SGRAMILAYOUL.......uiiieeeieiieieeeeeieeie e e e et s e e e e eeeaae e e e e eeeaaeeeeeeennaeeeeenennn 259
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CALCuUlate<n>:SPECHOgram:LAYOUL. ......cceieieeeeeeeeeee e ieeeeeeeeeeieaat e e e e e e e e e e aaeaeeeeeees 259
CALCUIate<N>:SGRAMISTATE]...ettttuiieeeeeiute et eetettaeeeeeetetaaeeeeereenaaseeeeetnaeseerannnaaaaeenes 259
CALCuUlate<n>:SPECHOgram[:STATE]. . ... uuuuaaaaaaeeeeeeeeeaeaeeeeeeeeeeeeeaeeentnnnnnaaaaaaeaeeeeeeaaaes 259
CALCulate<n>:SGRam:THREEAIM[:STATE].....uuuururuuuunaaaaaiaeeeeereeeaeaereieeereeeeeeenenennnnnnnnnnnnns 259
CALCulate<n>:SPECtrogram:THReedIM[:STATE]......ceuruieieeieetriiieeeeeeerieieeeeeeraeeeeeeeeeraens 259
CALCUIAte<N>:SGRAMITRACE. .. .eetttieiiieei ettt e e e e e e e e e et e e e e e e e e e e s e s aaabrareeeeeaaaeas 260
CALCulate<n>:SPECHrOgram:TRACE. ......ccevtteereriiiiiiiiaiaseieseeeeeasaaaaaaeeereeererserssrsnenrnna———_ 260
CALCulate<n>:SGRamM:TSTamMpP:DATA . ...cceieece e et e e e e e e e e et e e e e e e e s e e e eenraaeaaees 260
CALCulate<n>:SPECtrogram:TSTamp:DATA?....ceeeeieieeaaaaaaa e e e e e e e eeeeaeeeeeeeeeeeeeeaneenenennnnns 260
CALCulate<n>:SGRamM:TSTaMP[:STATE]....ceeeeeeiereeeuennnnaaaaaaaaeeeeeeeaaaeeeeeeeeeeeeeaeeenennnnnnnnnn 261
CALCulate<n>:SPECtrogram:TSTamp:STATE ... e eeeieieieeeeeeeeeeeeeeeeeeeeeeeerererarnane e neees 261

CALCulate<n>:SGRam:CLEar[:IMMediate]
CALCulate<n>:SPECtrogram:CLEar[:IMMediate]

Resets the spectrogram and clears the history buffer.

Suffix:
<n> Window
Example: //IReset the result display and clear the memory

CALC:SGR:CLE

Manual operation: See "Clear Spectrogram" on page 59

CALCulate<n>:SGRam:CONTinuous <State>
CALCulate<n>:SPECtrogram:CONTinuous <State>

Determines whether the results of the last measurement are deleted before starting a
new measurement in single sweep mode.

This setting applies to all spectrograms in the channel.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: INIT:CONT OFF
Selects single sweep mode.
INIT; *WAI

Starts the sweep and waits for the end of the sweep.
CALC:SGR:CONT ON

Repeats the single sweep measurement without deleting the
results of the last measurement.

Manual operation: See "Continue Frame" on page 58
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CALCulate<n>:SGRam:FRAMe:COUNt <Frames>
CALCulate<n>:SPECtrogram:FRAMe:COUNt <Frames>

Defines the number of frames to be recorded in a single sweep.

This value applies to all spectrograms in the channel.

Suffix:

<n> Window

Parameters:

<Frames> The maximum number of frames depends on the history depth.
Range: 1 to history depth
Increment: 1
*RST: 1

Example: /[Select single sweep mode

INIT:CONT OFF

//Set the number of frames to 200
CALC:SGR:FRAM:COUN 200

Manual operation: See "Frame Count" on page 58

CALCulate<n>:SGRam:FRAMe:SELect <Frame> | <Time>
CALCulate<n>:SPECtrogram:FRAMe:SELect <Frame> | <Time>

Selects a specific frame for further analysis.

The command is available if no measurement is running or after a single sweep has
ended.

Suffix:

<n> Window

Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.
Default unit: S

<Time> Selects a frame via its time stamp. Valid if the time stamp is on.
The number is the distance to frame 0 in seconds. The range
depends on the history depth.

Example: INIT:CONT OFF

Stop the continuous sweep.
CALC:SGR:FRAM:SEL -25
Selects frame number -25.

Manual operation: See "Select Frame" on page 58

CALCulate<n>:SGRam:HDEPth <History>
CALCulate<n>:SPECtrogram:HDEPth <History>

Defines the number of frames to be stored in the R&S FSV/A memory.
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Suffix:
<n> Window
Parameters:
<History> The maximum number of frames depends on the number of
sweep points.
Range: 781 to 20000
Increment: 1
*RST: 3000
Example: //Set the history depth to 1500

CALC:SGR:SPEC 1500

Manual operation: See "History Depth" on page 92

CALCulate<n>:SGRam:LAYout <State>
CALCulate<n>:SPECtrogram:LAYout <State>

This command selects the state and size of spectrograms.

The command is available for result displays that support spectrograms.

Suffix:
<n> Window
Example: CALC4:SPEC:LAY FULL

Shows the spectrogram in window 4. The corresponding trace
diagram is hidden.

Manual operation: See "State" on page 91

CALCulate<n>:SGRam[:STATe] <State>
CALCulate<n>:SPECtrogram[:STATe] <State>

Turns the spectrogram on and off.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:SGR ON

Activates the Spectrogram result display.

CALCulate<n>:SGRam:THReedim[:STATe] <State>
CALCulate<n>:SPECtrogram:THReedim[:STATe] <State>

Activates or deactivates a 3-dimensional spectrogram for the selected result display.
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Suffix:

<n> Window

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0

Example: CALC:SPEC:THR:STAT ON

Manual operation: See "3D Spectrogram State" on page 91

CALCulate<n>:SGRam:TRACe <Trace>
CALCulate<n>:SPECtrogram:TRACe <Trace>

This command determines the trace in the result display the Spectrogram is based on.

Suffix:

<n> Window

Parameters:

<Trace> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES5 | TRACE6
How many traces are available depends on the selected result
display.

Example: CALC2:SPEC:TRAC TRACE3

CALCulate<n>:SGRam:TSTamp:DATA? <Frames>
CALCulate<n>:SPECtrogram:TSTamp:DATA? <Frames>

Queries the starting time of the frames.

The return values consist of four values for each frame. If the "Spectrogram” is empty,
the command returns '0,0,0,0". The times are given as delta values, which simplifies
evaluating relative results; however, you can also calculate the absolute date and time
as displayed on the screen.

The frame results themselves are returned with TRAC: DATA? SGR

Suffix:
<n> Window

Query parameters:
<Frames> CURRent
Returns the starting time of the current frame.
ALL
Returns the starting time for all frames. The results are sorted in
descending order, beginning with the current frame.
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Return values:

<Seconds> Number of seconds that have passed since 01.01.1970 until the
frame start

<Nanoseconds> Number of nanoseconds that have passed in addition to the
<Seconds> since 01.01.1970 until the frame start.

<Reserved> The third value is reserved for future uses.

<Reserved> The fourth value is reserved for future uses.

Example: CALC:SGR:TST:DATA? ALL
Returns the starting times of all frames sorted in a descending
order.

Usage: Query only

Manual operation: See "Time Stamp" on page 92

CALCulate<n>:SGRam:TSTamp[:STATe] <State>
CALCulate<n>:SPECtrogram:TSTamp[:STATe] <State>

Activates and deactivates the time stamp.

If the time stamp is active, some commands do not address frames as numbers, but as
(relative) time values:

® (CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe on page 284
® (CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe on page 279
® CALCulate<n>:SPECtrogram:FRAMe:SELect on page 258

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: /[Activates the time stamp

CALC:SGR:TST ON

Manual operation: See "Time Stamp" on page 92

Configuring the color map

DISPlay[:WINDow<n>]:SGRam:COLOrDEFAUI............ceeiriiiiiiiinieaaeae e e e e e e e e e e e e eeeeeeeeeees 262
DISPlay[:WINDow<n>]:SPECtrogram:COLOINDEFAUIL........ccceeeieeeeeeeeeeeieeeeeeeceeeeeeeeeee 262
DISPlay[:WINDow<n>]:SGRaM:COLONLOWET........ueiieeiieiiieeeeeeeeteeeeeeeeenteeeeeeeeraaeeeeeeeees 262
DISPlay[:WINDow<n>]:SPECtrogram:COLONLOWET.........ceeererrieeieeeeeiiiieeeeeevneeeeeeeeeraens 262
DISPlay[:WINDow<n>]:SGRam:COLONSHAPE........oeieeeee et 262

User Manual 1178.9049.02 — 10 261



R&S®FSV3-K7

Remote commands for AM/FM/PM Modulation Analysis

Analyzing results

DISPlay[:WINDow<n>]:SPECtrogram:COLOINSHAPE. ..........uuuutuuiaaiaie e e e e e e e e ee e eeeeeeeeeeeens 262
DISPlay[:WINDow<n>]:SGRamM:COLOINUPPEN.........ciiitiieiiiie e eeeeetce e e e eeeee e e e eeeie e e e eeeena 263
DISPlay[:WINDow<n>]:SPECtrogram:COLOIUPPET...........ccceiiiiiiiiiiiieieeaaeaae e e e aaaaeens 263
DISPlay[:WINDow<n>]:SGRaM:COLOM:STYLE].....ceieteeeieeerereeininnnnnaaaaeaeeeeeeeeaaaaeaeerereeeees 263
DISPlay[:WINDow<n>]:SPECtrogram:COLOI:STYLE].. ceeeiitrreieeeeeeriiieieeeeeetieeeeeeeesrneeeeeens 263

DISPlay[:WINDow<n>]:SGRam:COLor:DEFault
DISPlay[:WINDow<n>]:SPECtrogram:COLor:DEFault

Restores the original color map.

Suffix:
<n> Window

Manual operation: See "Set to Default" on page 95

DISPlay[:WINDow<n>]:SGRam:COLor:LOWer <Percentage>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:LOWer <Percentage>

Defines the starting point of the color map.

Suffix:

<n> Window

Parameters:

<Percentage> Statistical frequency percentage.
Range: 0 to 66
*RST: 0
Default unit: %

Example: DISP:WIND:SGR:COL:LOW 10

Sets the start of the color map to 10%.

Manual operation: See "Start / Stop" on page 94

DISPlay[:WINDow<n>]:SGRam:COLor:SHAPe <Shape>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:SHAPe <Shape>

Defines the shape and focus of the color curve for the spectrogram result display.

Suffix:

<n> Window

Parameters:

<Shape> Shape of the color curve.
Range: -1 to 1
*RST: 0

Manual operation: See "Shape" on page 95
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DISPlay[:WINDow<n>]:SGRam:COLor:UPPer <Percentage>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:UPPer <Percentage>

Defines the end point of the color map.

Suffix:

<n> Window

Parameters:

<Percentage> Statistical frequency percentage.
Range: 0 to 66
*RST: 0
Default unit: %

Example: DISP:WIND:SGR:COL:UPP 95

Sets the start of the color map to 95%.
Manual operation: See "Start / Stop" on page 94

DISPlay[:WINDow<n>]:SGRam:COLor[:STYLe] <ColorScheme>
DISPlay[:WINDow<n>]:SPECtrogram:COLor[:STYLe] <ColorScheme>

Selects the color scheme.

Parameters:

<ColorScheme> HOT
Uses a color range from blue to red. Blue colors indicate low lev-
els, red colors indicate high ones.

COoLD

Uses a color range from red to blue. Red colors indicate low lev-
els, blue colors indicate high ones.

RADar

Uses a color range from black over green to light turquoise with
shades of green in between.

GRAYscale
Shows the results in shades of gray.
*RST: HOT
Example: DISP:WIND:SPEC:COL GRAY
Changes the color scheme of the spectrogram to black and
white.

Manual operation: See "Hot/Cold/Radar/Grayscale" on page 95

Configuring standard traces

Useful commands for trace configuration described elsewhere

® DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y:SPACing
on page 196
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® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]
on page 194

Remote commands exclusive to trace configuration

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:MODE.......cccccciiimiiiiiiiiiiriieeeeeeens 264
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:MODE:HCONtiNUOUS.........c..cceureennnen. 265
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:SELECt........cervrrirrrirririieieereriicieeeens 266
DISPlay[: WINDow<n>][:SUBWindow<w>]:TRACE<t>[:STATE].....uuuuuareieieeeerereeeeaeeeereeeeeennns 266
[SENSe:]JADEMod:AM:RELative:AFSPectrum:TYPE]......ciiii ettt 266
[SENSe:]JADEMod:AM:RELative[: TDOMaIN][:TYPE].....cctuuueieeeeeeiiieeeeeeeeetieeeeeeeeere e eeeeeene 266
[SENSe:JADEMod:AM[:ABSO0IUte]: AFSPECUMLTYPE ... eeeeeeeeeeeeeseseesesereeseseseseeseseseesenen. 266
[SENSe:]ADEMod:AM[:ABSOIUte]: TDOMEINILETYPE]...veeeeeeeeeeeereeseseeseseeseseeseseeseseeseseens 267
[SENSeE:JADEMOG:FM:AFSPECHUMETYPE] e veeeeeeeeeeeeeseseeseseeseseeseseeseseeseseeseseeseseeseseesens 267
[SENSe:]ADEMOd:FM[: TDOMAINIETYPEL ..voeeeeeeeeeeeeseeseseeseseeseseeseseeseseesessesessesessesessenes 267
[SENSe:]ADEMOd:PM:AFSPECITUMLTYPEL. ... uuceaeaaaieieeeeeeeeeeeeeeeeeeeeeeeeeeeeineennneanan e e e es 267
[SENSe:]ADEMOd:PM[: TDOMEINIETYPE]. . eeeeeeeeeeeeseeeseseeeeeeeseseseesesesesesesesesesesesesssesessaens 267
[SENSE:JADEMOG:SPECHUMETYPE] e ereeeeeeeeeeeeeseeeeeeseseeeeseseseesesesesseseseseeseseseseeseseseesenens 267
[SENSe:]JAVERAGE<NZICOUNL......i ettt et et e e e e e e e eaas 268
[SENSE:JAVERAGESNS[:STATESES - e veeeeeeeeeseeeeseseeseeseseseseeseseeseseeseseeseseeseseesesseseeseeenns 268
[SENSE:JAVERAGESNZTYPE . ...ttt eiieiii e ettt e e et tee e e e et s e e e e e e s e e e e e et e e e e eeeaeeas 268
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].......cuuururuuaaaaaaeieeeeeeeeeeeeeeeeeeeeeeeeeeenennnnnnes 269
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHONJ:AUTO.........ceeviiierieeeerererniienee e e 269

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE <Mode>
Selects the trace mode. If necessary, the selected trace is also activated.

For max hold, min hold or average trace mode, you can set the number of single mea-
surements with [SENSe: ] SWEep: COUNt. Note that synchronization to the end of the
measurement is possible only in single sweep mode.

In the R&S FSV3 AM/FM/PM Modulation Analysis application, when you configure the
traces for a window with a specific evaluation (e.g. AM time domain), the traces in all
windows with the same evaluation are configured identically.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<Mode> WRITe
(default:) Overwrite mode: the trace is overwritten by each
sweep.
AVERage

The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.

User Manual 1178.9049.02 — 10 264



R&S®FSV3-K7 Remote commands for AM/FM/PM Modulation Analysis

Analyzing results

MAXHold

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

The minimum value is determined from several measurements
and displayed. The R&S FSV/A saves the sweep result in the
trace memory only if the new value is lower than the previous

one.
VIEW
The current contents of the trace memory are frozen and dis-
played.
BLANk
Hides the selected trace.
*RST: Trace 1: WRITe, Trace 2-6: BLANk

Example: INIT:CONT OFF

Switching to single sweep mode.
SWE : COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

Manual operation: See "Trace Mode" on page 87

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtinuous
<State>

Turns an automatic reset of a trace on and off after a parameter has changed.
The reset works for trace modes min hold, max hold and average.

Note that the command has no effect if critical parameters like the span have been
changed to avoid invalid measurement results

Suffix:

<n> Window

<w> subwindow

<t> Trace

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on
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Example: DISP:WIND:TRAC3:MODE:HCON ON
Switches off the reset function.

Manual operation: See "Hold" on page 89

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:SELect

Selects the trace specified by the index <t> in the window specified by the index <n>.
Only traces that are active in the specified result display can be selected. The selected
trace is used to determine the "Result Summary" for the corresponding result display.

The query returns the number of the currently selected trace in the window specified by
the index <n> (trace index is ignored). Traces can only be queried for graphical result
displays (not "Result Summary", "Marker Table" or Peak Marker List).

Suffix:

<n> Window

<w> subwindow

<t> irrelevant
Example: DISP:TRAC3:SEL

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>[:STATe] <State>
Turns a trace on and off.

The measurement continues in the background.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DISP:TRAC3 ON

Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 87
See "Trace 1/ Trace 2/ Trace 3/ Trace 4 (Softkeys)" on page 90

[SENSe:]ADEMod:AM:RELative:AFSPectrum[:TYPE] <TraceMode>...
[SENSe:]ADEMod:AM:RELative[: TDOMain][: TYPE] <TraceMode>...
[SENSe:]ADEMod:AM[:ABSolute]:AFSPectrum[:TYPE] <TraceMode>...
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[SENSe:]ADEMod:AM[:ABSolute][:TDOMain][:TYPE] <TraceMode>...
[SENSe:]ADEMod:FM:AFSPectrum[:TYPE] <TraceMode>...
[SENSe:]ADEMod:FM[:TDOMain][:TYPE] <TraceMode>...
[SENSe:]ADEMod:PM:AFSPectrum[:TYPE] <TraceMode>...
[SENSe:]ADEMod:PM[:TDOMain][:TYPE] <TraceMode>...
[SENSe:]ADEMod:SPECtrum[:TYPE] <TraceMode>...

Selects the trace modes of the evaluated signal to be measured simultaneously. For
each of the six available traces a mode can be defined.

The trace modes are configured identically for all windows with a specific evaluation.
The following table indicates which command syntax refers to which evaluation

method.
Command syntax Evaluation method
AM[:ABSolute][: TDOMain] RF time domain
AM:RELative[:TDOMain] AM time domain
AM:RELative:AFSPectrum AM spectrum (relative)
FM[:TDOMain] FM time domain
FM:AFSPectrum FM spectrum
PM[: TDOMain] PM time domain
PM:AFSPectrum PM spectrum
SPECtrum RF spectrum
Parameters:
<TraceMode> WRITe | AVERage | MAXHold | MINHold | VIEW | OFF
WRITe
Overwrite mode: the trace is overwritten by each sweep. This is
the default setting.
AVERage
The average is formed over several sweeps.
MAXHold

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

The minimum value is determined from several measurements
and displayed. The R&S FSV/A saves the sweep result in the
trace memory only if the new value is lower than the previous
one.

VIEW

The current contents of the trace memory are frozen and dis-
played.

OFF

Hides the selected trace.
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*RST: WRITe,OFF,OFF,OFF,OFF,OFF

ADEM:AM AVER,MAXH,MINH,OFF,OFF,OFF

Determines average, max hold and min hold values simultane-
ously for the traces 1-3 of the RF time domain evaluation.
ADEM:AM WRIT, OFF, OFF,OFF,OFF, OFF

Determines only the current measurement values for trace 1.
ADEM:AM OFF,OFF,OFF,OFF, OFF, OFF
Switches AM demodulation off.

[SENSe:]JAVERage<n>:COUNt <AverageCount>

Defines the number of sweeps that the application uses to average traces.

In case of continuous sweep mode, the application calculates the moving average over

the average count.

In case of single sweep mode, the application stops the measurement and calculates
the average after the average count has been reached.

Suffix:
<n>

Parameters:
<AverageCount>

Manual operation:

irrelevant

If you set an average count of 0 or 1, the application performs
one single sweep in single sweep mode.

In continuous sweep mode, if the average count is setto 0, a
moving average over 10 sweeps is performed.

Range: 0 to 200000
*RST: 0

See "Average Count" on page 89

[SENSe:]JAVERage<n>[:STATe<t>] <State>

Turns averaging for a particular trace in a particular window on and off.

Suffix:
<n>

<t>

Parameters:
<State>

Window

Trace

ON|OFF|[1]0

[SENSe:]JAVERage<n>:TYPE <Mode>

Selects the trace averaging mode.
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Suffix:
<n> 1..n
Window

Parameters:
<Mode> LOGarithmic
The logarithmic power values are averaged.

LINear
The power values are averaged before they are converted to
logarithmic values.

POWer

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

Example: AVER:TYPE LIN
Switches to linear average calculation.

Manual operation: See "Average Mode" on page 89

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>

Defines the trace detector to be used for trace analysis.

Suffix:

<n> Window
<t> Trace
Example: DET POS

Sets the detector to "positive peak”.

Manual operation: See "Detector” on page 88

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion]:AUTO <State>

Couples and decouples the detector to the trace mode.

Suffix:

<n> Window

<t> Trace

Parameters:

<State> ON|OFF |01
*RST: 1

Example: DET:AUTO OFF

The selection of the detector is not coupled to the trace mode.

Manual operation: See "Detector” on page 88
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10.8.3 Working with markers remotely

10.8.3.1

In the R&S FSV3 AM/FM/PM Modulation Analysis application, up to 16 markers or
delta markers can be activated for each window simultaneously.

More details are described for manual operation in Chapter 6.4.4, "Marker function
configuration", on page 109.

e Setting up individual MarKers...........ccccciiiiiiiiie e e e 270
o General marker SEtHNGS.....civviiiiiiiiecccr e ————— 277
o Marker search (SPECrOgramS)......coceeeieieeiiieieeeeeeeeeeee e e e e e e e e e e e e e e e e eeeeeeeeeens 278
o Marker search Settings......ooo oo 287
o  Positioning the Marker..........ooi i 288
e Configuring special marker fUNCHONS. ........oouuiiiiiii e 292

Setting up individual markers

The following commands define the position of markers in the diagram.

CALCulate<n>:MARKEr<m>:AOFF ...... ..ottt e et e et eeeea s 270
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEr<md>........ccceeeereureieeeiemreieeeeeeeerneeeeseeennns 271
CALCUIate<n>:MARKEr<M>[:STATE]. st teteeeeeeeeeeeeeeeeeeeeeeeeeeenianeaaaaeaeaeeeeeaeaaaeeaeeeeeeennnnees 271
CALCuUlate<n>:MARKEIr<M>TRACE. ....cuetiiieeeeietee et et eee e e e e e e ee e e e e e eeeereaaeeeeaneas 271
CALCUIAte<N>MARKEISIMS X it iitiiieieeeitiie e e e e ettt e e e e e eeaat e e eeeeeetaaeesessantaneaeseesannaeeaereens 272
CALCUIAtESN> IMARKEISIMSZIY 2.ttt e ettt e e et e e ettt e e e e e e est e e e e seaaa e e eeseesaseeeeesrananss 272
CALCulate<n>:DELTamarker<m>:AOFF..........ccuuiieieeiieiiieieeeeeeetee e eeeeeeteeeeeseestaeeeeersananns 273
CALCulate<n>:DELTamarker<m>:LINK...........oooiiiiiiii e 273
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md>...........ccceeemmuieeemiiieeiieeeieeeeeenn. 273
CALCulate<n>:DELTamarker<m>:MODE...........cccicuueiiiiiee e e et eeeee e e e e eenaes 274
CALCulate<n>:DELTamarker<m>:MREFEIENCE.............eevvrrrrrrmrnieiiiaieieseeeeeeeeeeeesereeeeeeesenns 274
CALCulate<n>:DELTamarker<m>[:STATE]......ccuuuteereerrrriieieeeeerriiieeeereerieieeeseessneseeesesrnnnns 275
CALCulate<n>:DELTamarker<m>:TRACE.........ccuuueiereeietiieieeeeeeiiieeeeeeeerteeeeeeeertateeeeeeeeranns 275
CALCUIate<n>:DELTaMArKEr<M>X ... ceeeieeetueeeeeeeeteiieeeeeseetieeeeeeeeasaeseeserssnaeeeesesssaaaeaeees 275
CALCulate<n>:DELTamarker<m>:X:RELAtiVE?........couciiiiiiieiei e 276
CALCulate<n>:DELTamMarker<m>:Y 2. ......cceieu e eeeee et e e e e e e e e e e e e e e e e eeeanns 276

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AQOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 102
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CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <State>

Links the normal source marker <ms> to any active destination marker <md> (normal
or delta marker).

If you change the horizontal position of marker <md>, marker <ms> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:MARK4 :LINK:TO:MARK2 ON

Links marker 4 to marker 2.

Manual operation: See "Linking to Another Marker" on page 101

CALCulate<n>:MARKer<m>[:STATe] <State>

Turns markers on and off. If the corresponding marker number is currently active as a
delta marker, it is turned into a normal marker.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker State" on page 100
See "Marker Type" on page 101
See "Select Marker" on page 105

CALCulate<n>:MARKer<m>:TRACe <Trace>

Selects the trace the marker is positioned on.
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Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:
<n> Window
<m> Marker
Parameters:
<Trace> 1to 6
Trace number the marker is assigned to.
Example: /[Assign marker to trace 1

CALC:MARK3:TRAC 2

Manual operation: See "Assigning the Marker to a Trace" on page 101

CALCulate<n>:MARKer<m>:X <Position>
Moves a marker to a specific coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal
marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 26
See "Marker Peak List" on page 26
See "Marker Position X-value" on page 101

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:
<Result> Default unit: DBM
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Usage: Query only

Manual operation: See "Marker Table" on page 26
See "Marker Peak List" on page 26

CALCulate<n>:DELTamarker<m>:AOFF

Turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AQFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:LINK <State>
Links delta marker <m> to marker 1.

If you change the horizontal position (x-value) of marker 1, delta marker <m> changes
its horizontal position to the same value.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2:LINK ON

Manual operation: See "Linking to Another Marker" on page 101

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <State>

Links the delta source marker <ms> to any active destination marker <md> (normal or
delta marker).

Suffix:

<n> Window

<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:

<State> ON|OFF |01
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OFF | 0
Switches the function off

ON |1
Switches the function on

Example: CALC:DELT4:LINK:TO:MARK2 ON
Links the delta marker 4 to the marker 2.

Manual operation: See "Linking to Another Marker" on page 101

CALCulate<n>:DELTamarker<m>:MODE <Mode>

Defines whether the position of a delta marker is provided as an absolute value or rela-
tive to a reference marker. Note that this setting applies to all windows.

Note that when the position of a delta marker is queried, the result is always an abso-
lute value (see CAL.Culate<n>:DELTamarker<m>:X on page 275)!

Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<Mode> ABSolute
Delta marker position in absolute terms.
RELative
Delta marker position in relation to a reference marker.
*RST: RELative
Example: CALC:DELT:MODE ABS

Absolute delta marker position.

CALCulate<n>:DELTamarker<m>:MREFerence <Reference>

Selects a reference marker for a delta marker other than marker 1.

Suffix:

<n> Window

<m> Marker

Parameters:

<Reference> 1to 16
Selects markers 1 to 16 as the reference.

Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Manual operation: See "Reference Marker" on page 101
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CALCulate<n>:DELTamarker<m>[:STATe] <State>
Turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2 ON

Turns on delta marker 2.

Manual operation: See "Marker State" on page 100
See "Marker Type" on page 101
See "Select Marker" on page 105

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
Selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

CALCulate<n>:DELTamarker<m>:X <Position>
Moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:
<n> Window
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<m>

Parameters:
<Position>

Example:

Manual operation:

Analyzing results

Marker

Numeric value that defines the marker position on the x-axis.
The position is relative to the reference marker.

To select an absolute position you have to change the delta
marker mode with CAL.Culate<n>:DELTamarker<m>:MODE
on page 274.

A query returns the absolute position of the delta marker.

Range: The value range and unit depend on the measure-
ment and scale of the x-axis.
Default unit: HZ

CALC:DELT:X?
Outputs the absolute x-value of delta marker 1.

See "Marker Position X-value" on page 101

CALCulate<n>:DELTamarker<m>:X:RELative?

Queries the relative position of a delta marker on the x-axis.

If necessary, the command activates the delta marker first.

Suffix:
<n>

<m>

Return values:
<Position>

Example:

Usage:

Window

Marker

Position of the delta marker in relation to the reference marker.

CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Query only

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.

Suffix:
<n>

<m>

Return values:
<Result>

Usage:
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10.8.3.2 General marker settings

The following commands control general marker functionality.

See also "Fixed reference marker settings" on page 293

CALCulate<n>:MARKEIr<mM>:X:SSIZE.....ccouuie ettt e et e e e e e eeeeaeaes 277
CALCulate<n>:MARKEIr<mM>:LINK......coceuuiiiieeie e e e e e e e e e e e e e e e e e e e eeeaans 277
DISPIay[:WINDOWSN>IMINFO[:STATE]. . cetettuuieeeeeeriiieseeeeetiieeeeeeeentaseeeseetnneeeessestanaaaeees 278
DISPIay[:WINDOWSNSIMTABIE. ....cccvvtuieeeeeetiieeeeeeeetieeeeeeeestaeeeeseetaaaeeeessstaaaeessessnnaaaaes 278

CALCulate<n>:MARKer<m>:X:SSIZe <StepSize>
Selects the marker step size mode for all markers in all windows.

It therefore takes effect in manual operation only.

Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<StepSize> STANdard
the marker moves from one pixel to the next
POINts
the marker moves from one sweep point to the next
*RST: POINts

Example: CALC:MARK:X:SSIZ STAN

Sets the marker step size to one pixel.

Manual operation: See "Marker Stepsize" on page 103

CALCulate<n>:MARKer<m>:LINK <DisplayType>

Links the specified marker in all displays of the specified type.

Suffix:

<n> irrelevant

<m> Marker

Parameters:

<DisplayType> TIME | SPECtrum | BOTH | NONE
TIME
Links the markers in all time domain diagrams
SPECtrum
Links the markers in all AF Spectrum displays
BOTH

Links the markers both in the time domain diagrams and in the
AF Spectrum displays
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NONE
Markers are not linked.
*RST: NONE

Manual operation: See "Link Time Marker" on page 104
See "Link AF Spectrum Marker" on page 104

DISPlay[:WINDow<n>]:MINFo[:STATe] <State>

Turns the marker information in all diagrams on and off.

Suffix:

<n> irrelevant

Parameters:

<State> ON |1
Displays the marker information in the diagrams.
OFF | 0
Hides the marker information in the diagrams.
*RST: 1

Example: DISP:MINF OFF

Hides the marker information.

Manual operation: See "Marker Info" on page 103

DISPlay[:WINDow<n>]:MTABIle <DisplayMode>

Turns the marker table on and off.

Suffix:
<n> irrelevant
Parameters:
<DisplayMode> ON |1
Turns on the marker table.
OFF | 0
Turns off the marker table.
AUTO
Turns on the marker table if 3 or more markers are active.
*RST: AUTO
Example: DISP:MTAB ON

Activates the marker table.
Manual operation: See "Marker Table Display" on page 102
Marker search (spectrograms)

The following commands automatically define the marker and delta marker position in
the spectrogram.
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Using markers

The following commands control spectrogram markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the markers.

® (CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 288

® (CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 289

® CALCulate<n>:MARKer<m>:MAXimum|[:PEAK] on page 289
® (CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 289
® (CALCulate<n>:MARKer<m>:MINimum:LEFT on page 289

® (CAlLCulate<n>:MARKer<m>:MINimum:NEXT on page 289

® (CALCulate<n>:MARKer<m>:MINimum|:PEAK] on page 290

® (CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 290

Remote commands exclusive to spectrogram markers

CALCulate<n>:MARKer<m>:SGRamM:FRAME.............ccerrrrrimimimriiiiiiaieeeeeeeaeaeaeeeeeeeeeeeeeenns 279
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. ......ccccieieiiieeeeeieieeeeeeeeeeeveeinveneee s 279
CALCulate<n>:MARKer<m>:SGRaAM:SAREA. .....cccceeriuruieiieieiiiie e e e e e e e e e e e eeaa s 280
CALCulate<n>:MARKer<m>:SPECrogram:SAREA. ..........uuuuuuuuaaaaaaaaeeeeeeeaeaaaaaeeeeeeeeeennenees 280
CALCulate<n>:MARKer<m>:SGRam:XY:MAXIiMUM[:PEAK]........uuccaearainieeeeeeeeeeeeeeeereeeeeenens 280
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]....c.cccervrrrierreerieiiiieeeeeeen, 280
CALCulate<n>:MARKer<m>:SGRam:XY:MINIiMUM[:PEAK]........cceeeriiririiieeeeeeiiiieeeeeeeernnennn. 280
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimuUM[:PEAK].....ccccceeererirrerieeeieieieieeenens 280
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUM:ABOVE..........cevrrruiiiriieiiniieseeeeenieieeeeens 281
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVE.............coeermrmmmmmemmnnnnnnnnnnns 281
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUM:BELOW.........ccceereriuruiiieeieeiiieeeeeeeeinnn 281
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELOW.............ccevrrrrrrrrermnnnnnnannns 281
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM:NEXT ........cceeeieininieieeieeeeeeeeeeeeeeeeeennnnnnns 281
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT.........c.ccevrrrrrmrrrrnnrnrnnnnnnnnnnn. 281
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIiMUM[:PEAK]........cevureeeeeiieriieeee e e e eeeaans 281
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]........ccceeerremrrerieieeeeennnnnnn. 281
CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:ABOVE..........cccereerirrreieeeeeeiieeeeeeeeieens 282
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE.......ccccceveerererereereereeeeeeennens 282
CALCulate<n>:MARKer<m>:SGRam:Y:MINIMUM:BELOW.......cccererereiiiiiiciniinneeereeeeeeeseneens 282
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELOW..........ccceerreruuieereerenrieeeeeens 282
CALCulate<n>:MARKer<m>:SGRam:Y:MINIiMUM:NEXT........ccuuururrmrmiiiiiiainieeeeeeeeeeesanneennns 282
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT.....ccccceeereiiiiiieeieiiieieeeeeeennnnns 282
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUM[:PEAK]......ccceeteterueeieereriiiieeeeeeenieneeeeens 283
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK].......cccerrmmmrmrmrmmmniaaaaaaaaeenn 283

CALCulate<n>:MARKer<m>:SGRam:FRAMe <Frame>
CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe <Frame> | <Time>

Positions a marker on a particular frame.
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Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.
Default unit: S

<Time> Selects a frame via its time stamp. Valid if the time stamp is on.
The number is the (negative) distance to frame 0 in seconds.
The range depends on the history depth.

Example: CALC:MARK:SGR:FRAM -20

Sets the marker on the 20th frame before the present.
CALC:MARK2:SGR:FRAM -2s

Sets second marker on the frame 2 seconds ago.

CALCulate<n>:MARKer<m>:SGRam:SARea <SearchArea>
CALCulate<n>:MARKer<m>:SPECtrogram:SARea <SearchArea>

Defines the marker search area for all spectrogram markers in the channel.

Parameters:

<SearchArea> VISible
Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.qg. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 108

CALCulate<n>:MARKer<m>:SGRam:XY:MAXimum|[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum|[:PEAK]

Moves a marker to the highest level of the spectrogram.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]

Moves a marker to the minimum level of the spectrogram.

Suffix:
<n> Window
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<m> Marker

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe

Moves a marker vertically to the next lower peak level for the current frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELow

Moves a marker vertically to the next lower peak level for the current frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT

Moves a marker vertically to the next lower peak level for the current frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]

Moves a marker vertically to the highest level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.
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If the marker hasn't been active yet, the command looks for the peak level in the whole
spectrogram.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVe

Moves a marker vertically to the next higher minimum level for the current frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELow

Moves a marker vertically to the next higher minimum level for the current frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT

Moves a marker vertically to the next higher minimum level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107
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CALCulate<n>:MARKer<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]

Moves a marker vertically to the minimum level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level for all
frequencies and moves the marker vertically to the minimum level.

Suffix:
<n> Window
<m> Marker

Using delta markers

The following commands control spectrogram delta markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the delta markers.

® (CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 290

® CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 291

® (CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 291
® C(CAlLCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 291
® CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 291

® CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 292

® C(CAlLCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 292

® (CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 292

Remote commands exclusive to spectrogram markers

CALCulate<n>:DELTamarker<m>:SGRamM:FRAME.......ccccccerrrrieiiieiiiiiieeeeeeeniee e e seeinaeeaees 284
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME. ........cceeeeeeieieiaaeeeieeeeeeieeeeeeieeenee 284
CALCulate<n>:DELTamarker<m>:SGRaM:SAREA..........cceererrrrrriiieeeeeriiie e e e e eeeiee e e eeeennanns 284
CALCulate<n>:DELTamarker<m>:SPECtrogram:SAREa. .....ccceeeieierrreeeeeeerereeeeeeeeneenennnnnnnnns 284
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimUumM[:PEAK].......cc.cceerrrrrrrrieereerenrnnnnnn. 285
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK].........cccceevrrrrreererrenns 285
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINiMUM[:PEAK].....ccceerrrrreeeerierrrreeeeeeeeennn 285
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]..........cceeeiiiiiiiiiiaann. 285
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVE.......ccccccevrrrrrrruiereeerenrnnnnn 285
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVE.........ccccceeeeuirrierncrennnn. 285
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM:BELOW.......cccceeeeriiicinririneeeeeeaeennnns 285
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELOW........c.ccccceerrerrunereerenns 285
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXiMUM:NEXT........cceeeeiiiieieieieiieeeeeereeeeennns 285
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT...........cccevrrrrrrrrrrrrnnnnnnn 285
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM[:PEAK].......cc.ceeerrruierrerrerreneeeeeennns 286
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]......cccceeerrrrucrrrerrrennnnn. 286
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CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUM:ABOVE..........ccevvrueirrrrrrinrieeeeeeennnnn. 286
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe............cccoerrrreremrmnnnnnns 286
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimumM:BELOW............cccceeereerrirnncreeeeennnnnnn. 286
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW.............ceeevveeeeereerennns 286
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIimMUM:NEXT.......c.cccervrieereerrrereneeeeeernnnnn. 287
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT...........ccvveeerrererrueeeennns 287
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUM[:PEAK].......c.cvceieeiremrrieeeeereeriieeeeees 287
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]........cc.ceevrrrueirrerrrennnnn. 287

CALCulate<n>:DELTamarker<m>:SGRam:FRAMe <Frame>
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe <Frame>

Positions a delta marker on a particular frame. The frame is relative to the position of
marker 1.

The command is available for the spectrogram.

Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame either by its frame number or time stamp.
The frame number is available if the time stamp is off. The range
depends on the history depth.
The time stamp is available if the time stamp is on. The number
is the distance to frame 0 in seconds. The range depends on the
history depth.
Default unit: S

Example: CALC:DELT4:SGR:FRAM -20

Sets fourth deltamarker 20 frames below marker 1.
CALC:DELT4:SGR:FRAM 2 s

Sets fourth deltamarker 2 seconds above the position of marker
1.

CALCulate<n>:DELTamarker<m>:SGRam:SARea <SearchArea>
CALCulate<n>:DELTamarker<m>:SPECtrogram:SARea <SearchArea>

Defines the marker search area for all spectrogram markers in the channel.

Parameters:

<SearchArea> VISible
Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.qg. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 108
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CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]

Moves a marker to the highest level of the spectrogram over all frequencies.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]

Moves a delta marker to the minimum level of the spectrogram over all frequencies.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

Moves a marker vertically to the next higher level for the current frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

Moves a marker vertically to the next higher level for the current frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT

Moves a delta marker vertically to the next higher level for the current frequency.

User Manual 1178.9049.02 — 10 285



R&S®FSV3-K7 Remote commands for AM/FM/PM Modulation Analysis

Analyzing results

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]

Moves a delta marker vertically to the highest level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

Moves a delta marker vertically to the next minimum level for the current frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

Moves a delta marker vertically to the next minimum level for the current frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107
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CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT

Moves a delta marker vertically to the next minimum level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]

Moves a delta marker vertically to the minimum level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level in the
whole spectrogram and moves the marker vertically to the minimum level.

Suffix:
<n> Window
<m> Marker

Marker search settings

The following commands define criteria for searches.

CALCulate<n>:MARKEr<m>:PEXCUISION......ciciuuiiieiiiieieeertneeesnsessneeessnsesssnsessneeessnas 287

CALCulate<n>:MARKer<m>:PEXCursion <Excursion>
Defines the peak excursion (for all markers in all windows).

The peak excursion sets the requirements for a peak to be detected during a peak
search.

The unit depends on the measurement.

Application/Result display Unit
Spectrum dB
ADEMOD, RF dB
ADEMOD, AM PCT
ADEMOD, FM kHz
ADEMOD, PM RAD
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Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<Excursion> The excursion is the distance to a trace maximum that must be
attained before a new maximum is recognized, or the distance to
a trace minimum that must be attained before a new minimum is
recognized
*RST: 5 PCT in AM displays, 50 kHz in FM displays, (0.5

RAD in PM displays)
Example: CALC:MARK:PEXC 10dB

Defines peak excursion as 10 dB.

Manual operation: See "Peak Excursion" on page 105

10.8.3.5 Positioning the marker

This chapter contains remote commands necessary to position the marker on a trace.

e Positioning NOrmMal MArKers.........ccoieiiieiiieiiee e e e e 288
e Positioning delta Markers........coeeiiuiiiiiiiicceeie e 290
Positioning normal markers

The following commands position markers on the trace.

CALCulate<n>:MARKer<m=>:MAXIMUM:LEF T......cciuitiiieee ittt e eevaee e e e e e eeaae e e eens 288
CALCulate<n>:MARKer<m>:MAXIMUMINEXT........oiimii e e 289
CALCulate<n>:MARKer<m>:MAXIimMUM[:PEAK]....ccittteeieiee e et e e e e e e 289
CALCulate<n>:MARKer<m>:MAXIMUM:RIGH.........c.couiiiiieieee e 289
CALCulate<n>:MARKer<m>:MINIMUM:LEFT......ccccoiiiiiiiiiiieeeeeeeeeererre e 289
CALCulate<n>:MARKer<m=>:MINIMUMINEXT .......cccoitriiieieiriiiiiee e e e e e e eer s 289
CALCulate<n>:MARKer<m=>:MINIiMUM[:PEAK]........ceierimiiiiieeeeieeeieieeeeeereeeeeeeeebeaeeeeeeeen 290
CALCulate<n>:MARKer<m=>:MINimUM:RIGHTL............ccoiiiiiiiiiiee e, 290

CALCulate<n>:MARKer<m>:MAXimum:LEFT
Moves a marker to the next positive peak.

The search includes only measurement values to the left of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106
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CALCulate<n>:MARKer<m>:MAXimum:NEXT

Moves a marker to the next positive peak.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
Moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 106

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
Moves a marker to the next positive peak.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106

CALCulate<n>:MARKer<m>:MINimum:LEFT
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 106

CALCulate<n>:MARKer<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 106

CALCulate<n>:MARKer<m>:MINimum[:PEAK]
Moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 106

CALCulate<n>:MARKer<m>:MINimum:RIGHt
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 106

Positioning delta markers

The following commands position delta markers on the trace.

CALCulate<n>:DELTamarker<m>:MAXimUM:LEFT.........coiirmiiie e 290
CALCulate<n>:DELTamarker<m>:MAXIimUM:INEXT ........ccoommiiiiiiee e 291
CALCulate<n>:DELTamarker<m>:MAXimUM[:PEAK]........cceeeiiiiieeeiiieeeeieeeeeeeeee e 291
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHt..........uuuuuiiiiiiieieieieieeeeeeeeeeeeeeeeeeeeeenenns 291
CALCulate<n>:DELTamarker<m>:MINIMUM:LEFT.......ccuiieiiiiiiiiiiiiee e eevaen, 291
CALCulate<n>:DELTamarker<m>:MINIMUMNEXT.......coeiiiiiiiiieiieeiiiiiieeeeeeeeteeeeeeeeraeee s 292
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK]........covurieieeiiiireieeee et eee e e eeeeeees 292
CALCulate<n>:DELTamarker<m>:MINImum:RIGHt.............cccoiiimiiiiiiii e 292

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
Moves a delta marker to the next positive peak value.

The search includes only measurement values to the left of the current marker posi-
tion.
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

Moves a marker to the next positive peak value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 106

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
Moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 106

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
Moves a delta marker to the next positive peak value on the trace.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 106

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 106

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
Moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 106

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 106

10.8.3.6 Configuring special marker functions

The following commands are required to configure the special marker functions that
are available in the R&S FSV3 AM/FM/PM Modulation Analysis application.

o Fixed reference marker SENGS. ....cccoiiiiiiiiiiiii e 293
@  Marker PEAK lISTS.....uuuuierieiiieieiie e e e e e e e 295
® N AD dOWN MAIKET ...t e e e e e e e 299
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e Phase noise measurement Marker..........ceeev i 303
®  Band pOWEr Marker ... ..o 304
e Configuring and retrieving AF phase marker values...........ccccccceviiinceeicenenneen, 308

Fixed reference marker settings

The following commands configure a fixed reference marker.

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]..............ce..... 293
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X.........ccuveeiieeiiiiiiieeeeeeeniieeeeees 293
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:Y .......cccvvreeiieiiiiiieeeeeeeeeieeeeeees 294
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPQint:Y:OFFSet........ccccccccvvurrrrnneeenn.. 294
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATE]......cuueereerrrrrniiereereieieeeeeereennanns 294

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]

Moves the fixed reference marker to the peak power.

Suffix:

<n> Window

<m> Marker

Example: CALC:DELT:FUNC:FIX:RPO:MAX

Sets the reference point level for delta markers to the peak of
the selected trace.

Manual operation: See "Defining a Fixed Reference" on page 103

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X <RefPoint>

Defines the horizontal position of the fixed delta marker reference point. The coordi-
nates of the reference may be anywhere in the diagram.

Suffix:

<n> Window

<m> Marker

Parameters:

<RefPoint> Numeric value that defines the horizontal position of the refer-
ence.
For frequency domain measurements, it is a frequency in Hz.
For time domain measurements, it is a point in time in s.
*RST: Fixed Reference: OFF
Default unit: HZ

Example: CALC:DELT:FUNC:FIX:RPO:X 128 MHz

Sets the frequency reference to 128 MHz.

Manual operation: See "Defining a Fixed Reference" on page 103
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CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y <RefPointLevel>

Defines the vertical position of the fixed delta marker reference point. The coordinates
of the reference may be anywhere in the diagram.

Suffix:

<n> Window

<m> Marker

Parameters:

<RefPoint> Numeric value that defines the vertical position of the reference.
The unit and value range is variable.
*RST: Fixed Reference: OFF
Default unit: DBM

Example: CALC:DELT:FUNC:FIX:RPO:Y -10dBm

Sets the reference point level for delta markers to -10 dBm.

Manual operation: See "Defining a Fixed Reference" on page 103

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y:OFFSet <Offset>

Defines a level offset for the fixed delta marker reference point.

Suffix:

<n> Window

<m> Marker
Parameters:

<Offset> Numeric value

*RST: 0
Default unit: dB

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] <State>

Activates or deactivates a marker that defines a fixed reference point for relative
marker analysis.

If necessary, the command activates a marker and positions it on the peak power.

Subsequently, you can change the coordinates of the fixed reference independent of
the marker. The fixed reference is independent of the trace and is applied to all active
delta markers.

Suffix:

<n> Window

<m> Marker
Parameters:

<State> ON|OFF |01

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

Example: CALC:DELT:FUNC:FIX ON
Switches on the measurement with fixed reference value for all
delta markers.
CALC:DELT:FUNC:FIX:RPO:X 128 MHZ

Sets the frequency reference to 128 MHz.
CALC:DELT:FUNC:FIX:RPO:Y 30 DBM

Sets the reference level to +30 dBm.

Manual operation: See "Defining a Fixed Reference" on page 103
Marker peak lists

Useful commands for peak lists described elsewhere

® (CALCulate<n>:MARKer<m>:PEXCursion on page 287
® MMEMory:STORe<n>:PEAK on page 299
® Chapter 10.8.3.4, "Marker search settings", on page 287

Remote commands exclusive to peak lists

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABeI[:STATE]......c..cceevurrerrnnrnns 295
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:COUNL?........cuiieeeieieeeeeeee e 296
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate].............ccevrrueererrirereiereeeernnnnn. 296
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:LIST:SIZE........cccceeeeeeiiierieeeeeeeiieeeeeeeeerenen 296
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:SORT ......cceeittiriieieeieeriieeeeeeeereeeeeeeeeannanss 297
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:STATE.......ceeruuieeeeeeeeeeeeeeee e 297
CALCulate<n>:MARKer<m>:FUNCHtON:FPEAKS:X?......cooerieeiei e 298
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:Y?......cieereeeeeeeeeee et 298
MMEMOIY:STORESNZILIST .. et i it e e eeeee ettt e s s s e s e e e e e e e aaaeeeeeeeeeeeeenenennensnnnnnnnn 298
MMEMOTrY:STORESNZIPEAK ... uuiiiieiiitteieeetettiee e e e et tttie e e e s eettaeeeesesstaseeseretaaeeaeseesraneens 299

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe]
<State>

Turns labels for peaks found during a peak search on and off.

The labels correspond to the marker number in the marker peak list.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
*RST: 1
Example: CALC:MARK:FUNC:FPE:ANN:LAB:STAT OFF

Removes the peak labels from the diagram
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Manual operation: See "Display Marker Numbers" on page 117

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNt?
Queries the number of peaks that have been found during a peak search.

The actual number of peaks that have been found may differ from the number of peaks
you have set to be found because of the peak excursion.

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<NumberOfPeaks>

Example: CALC:MARK:FUNC:FPE:COUN?
Queries the number of peaks.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate] <Peaks>

Initiates a peak search.

Suffix:

<n> Window

<m> Marker

Parameters:

<Peaks> This parameter defines the number of peaks to find during the
search.
Note that the actual number of peaks found during the search
also depends on the peak excursion you have set with
CALCulate<n>:MARKer<m>:PEXCursion.
Range: 1 to 200

Example: CALC:MARK:PEXC 5

Defines a peak excursion of 5 dB, i.e. peaks must be at least 5
dB apart to be detected as a peak.
CALC:MARK:FUNC:FPE 10

Initiates a search for 10 peaks on the current trace.

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE <MaxNoPeaks>

Defines the maximum number of peaks that the R&S FSV/A looks for during a peak
search.

Suffix:
<n> Window
<m> Marker
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Parameters:
<MaxNoPeaks>

Example:

Manual operation:

Analyzing results

Maximum number of peaks to be determined.

Range: 1 to 500
*RST: 50

CALC:MARK:FUNC:FPE:LIST:SIZE 10
The marker peak list will contain a maximum of 10 peaks.

See "Maximum Number of Peaks" on page 117

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT <SortMode>

Selects the order in which the results of a peak search are returned.

Suffix:
<n>

<m>

Parameters:
<SortMode>

Example:

Manual operation:

Window
Marker

X
Sorts the peaks according to increasing position on the x-axis.

Y
Sorts the peaks according to decreasing position on the y-axis.

*RST: X

CALC:MARK:FUNC:FPE:SORT Y
Sets the sort mode to decreasing y values

See "Sort Mode" on page 117

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe <State>

Turns a peak search on and off.

Suffix:
<n>

<m>

Parameters:
<State>

Example:

Manual operation:
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Window
Marker

ON|OFF |0 1

OFF | 0
Switches the function off

ON |1
Switches the function on

CALC:MARK:FUNC:FPE:STAT ON
Activates marker peak search

See "Peak List State" on page 117
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CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X?
Queries the position of the peaks on the x-axis.

The order depends on the sort order that has been set with CAL.Culate<n>:
MARKer<m>:FUNCtion:FPEaks:SORT.

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<PeakPosition> Position of the peaks on the x-axis. The unit depends on the
measurement.
Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y?
Queries the position of the peaks on the y-axis.

The order depends on the sort order that has been set with CAL.Culate<n>:
MARKer<m>:FUNCtion:FPEaks:SORT.

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<PeakPosition> Position of the peaks on the y-axis. The unit depends on the
measurement.
Usage: Query only

MMEMory:STORe<n>:LIST <FileName>

Exports the SEM and spurious emission list evaluation to a file.
The file format is *.dat.

Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Suffix:
<n> Window
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Parameters:
<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:LIST 'test'

Stores the current list evaluation results in the test . dat file.

MMEMory:STORe<n>:PEAK <FileName>
Exports the marker peak list to a file.
Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path,name and extension of the target file.
Example: MMEM:STOR:PEAK 'test.dat'

Saves the current marker peak list in the file test.dat.

Manual operation: See "Export Peak List" on page 118

N db down marker

The following commands control the n dB down markers.

CALCulate<n>:MARKer<m>:FUNCHON:NDBDOWN.........ccuuiierereeiireeeeereeiiieeeeeeeerneeeeeeesnnns 299
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:FREQUENCY?.....c.ccerevrrreereereiriaseeeeeennnn 300
CALCulate<n>:MARKer<m>:FUNCtion:NDBDowWN:QFACOr?......ccccuueeiireeeiiieeeiieeeeeneeeennn. 301
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:RESUIt?........cceceiiiiiiiiiiiiiiieceeiieeeeens 301
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:STATE. ......ueeeeeeeieiieeeeee e eens 301
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:TIME?.........ccvuueeeereeeeeeeeeeeeeeeieeeeenes 302

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown <Distance>

Defines the distance of the n dB down markers to the reference marker.

Suffix:
<n> Window
<m> Marker
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Parameters:
<Distance>

Example:

Analyzing results

Distance of the temporary markers to the reference marker in
dB.

For a positive offset, the markers T1 and T2 are placed below
the active reference point.

For a negative offset (for example for notch filter measure-
ments), the markers T1 and T2 are placed above the active ref-
erence point.

*RST: 6dB
Default unit: DB

CALC:MARK:FUNC:NDBD 3dB
Sets the distance to the reference marker to 3 dB.

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:FREQuency?

Queries the position of the n dB down markers on the x-axis when measuring in the

frequency domain.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 233.

Suffix:
<n>

<m>

Return values:
<Frequency>

Example:

Usage:

Manual operation:
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irrelevant

irrelevant

<frequency 1>

absolute frequency of the n dB marker to the left of the reference
marker in Hz

<frequency 2>

absolute frequency of the n dB marker to the right of the refer-
ence marker in Hz.

INIT:CONT OFF

Switches to single sweep mode.
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAI

Starts a sweep and waits for the end.

CALC :MARK: FUNC :NDBD: FREQ?

This command would return, for example, 100000000,
200000000, meaning that the first marker position is at 100
MHz, the second marker position is at 200 MHz

Query only
See "n dB down Value" on page 112
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CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:QFACtor?

Queries the Q factor of n dB down measurements.

Suffix:
<n> irrelevant
<m> irrelevant

Return values:
<QFactor>

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:RESult?
Queries the distance of the n dB down markers from each other.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 233.

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<Distance> The result depends on the span.
In case of frequency domain measurements, the command
returns the bandwidth between the two n dB down markers in
Hz.
In case of time domain measurements, the command returns the
pulse width between the two n dB down markers in seconds.

Example: INIT:CONT OFF

Switches to single sweep mode.
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK:FUNC:NDBD:RES?

Outputs the measured value.
Usage: Query only

Manual operation: See "n dB down Marker State" on page 112

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:STATe <State>

Turns the n dB Down marker function on and off.
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Suffix:
<n>

<m>

Parameters:
<State>

Example:

Manual operation:

Analyzing results

irrelevant

irrelevant

ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
CALC:MARK:FUNC:NDBD:STAT ON
Turns the n dB Down marker on.

See "n dB down Marker State" on page 112

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:TIME?

Queries the position of the n dB down markers on the x-axis when measuring in the

time domain.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 233.

Suffix:
<n>

<m>
Return values:
<TimeX1>

<TimeX2>

Example:

Usage:

Manual operation:
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irrelevant

irrelevant

absolute position in time of the n dB marker to the left of the ref-
erence marker in seconds

absolute position in time of the n dB marker to the right of the
reference marker in seconds

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.
Query only
See "n dB down Value" on page 112
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Phase noise measurement marker

The following commands control the phase noise measurement marker function.

CALCulate<n>:MARKer<m>:FUNCtioN:PNOISE:AOFF .......ccuiiiiiieeeie e eeee e e 303
CALCulate<n>:MARKer<m>:FUNCHtion:PNOISE[:STATE]....uuueeeeereerneieererereaeeeereenneseeeeeeanns 303
CALCulate<n>:MARKer<m>:FUNCtion:PNOISE:RESUI?......cocvniiiiiiiiie e, 303

CALCulate<n>:MARKer<m>:FUNCtion:PNQOise:AOFF

Removes all phase noise markers in the specified window.

Suffix:

<n> Window

<m> irrelevant

Example: CALC:MARK:FUNC:PNO:AOFF

CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] <State>

Turns the phase noise measurement at the marker position on and off.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK2 : FUNC:PNO ON

Switches on the phase-noise measurement for the marker 2.

Manual operation: See "Phase Noise Measurement State" on page 114
See "Switching All Phase Noise Measurements Off"
on page 114

CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult?
Queries the result of a phase noise measurement.

If necessary, the command activates the measurement first.

Suffix:
<n> Window
<m> Marker
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Return values:
<PhaseNoise> numeric value

The difference between the measured carrier power and the
noise power at the position of the specified (normal) marker.

Example: CALC:MARK2:FUNC:PNO:RES?
Outputs the result of phase-noise measurement of the marker 2.

Usage: Query only

Manual operation: See "Phase Noise Measurement State" on page 114

Band power marker

The following commands control the marker for band power measurements.

Using markers

CALCulate<n>:MARKer<m>:FUNCtion:BPOWEr:AOFF.......ccuiiiiiieeiiieeeeee e 304
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:MODE.............coeiimuiiiieeeeeieeeeee e 304
CALCulate<n>:MARKer<m>:FUNCtion:BPOWErRESUI?..........ceeveeeeiieeeeee e 305
CALCulate<n>:MARKer<m>:FUNCtion:BPOWEIrSPAN.........ccuiiiieeeeeieeeeee e 305
CALCulate<n>:MARKer<m>:FUNCtion:BPOWEIT:STATE]....cuuceereeriirrieeeeeeeeriieeeeeeennneeeeeenns 305

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:AOFF

Removes all band power markers in the specified window.

Suffix:

<n> Window

<m> irrelevant

Example: CALC:MARK: FUNC:BPOW: AOFF

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:MODE <Mode>
Selects the way the results for a band power marker are displayed.

(Note: relative power results are only availabe for delta markers,
see .CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer :MODE on page 306

Suffix:

<n> Window
<m> Marker
Parameters:

<Mode> POWer

Result is displayed as an absolute power. The power unit
depends on the CATL.Culate<n>:UNIT:POWer setting.

DENSity
Result is displayed as a density in dBm/Hz.
*RST: POWer
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Example:

Manual operation:

Analyzing results

CALC:MARK4 : FUNC:BPOW:MODE DENS

Configures marker 4 to show the measurement results in
dBm/Hz.

See "Power Mode" on page 121

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult?

Queries the results of the band power measurement.

Suffix:
<n>

<m>

Return values:
<Power>

Example:

Usage:

Window
Marker

Signal power over the marker bandwidth.

Activate the band power marker:
CALC:MARK:FUNC:BPOW: STAT ON

Select the density mode for the result:
CALC:MARK:FUNC:BPOW:MODE DENS

Query the result:
CALC :MARK : FUNC : BPOW: RES?

Response:
20dBm/Hz

Query only

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:SPAN <Span>

Defines the bandwidth around the marker position.

Suffix:
<n>

<m>

Parameters:
<Span>

Example:

Manual operation:

Window
Marker

Frequency. The maximum span depends on the marker position
and R&S FSV/A model.

*RST: 5% of current span
Default unit: Hz

CALC:MARK:FUNC:BPOW: SPAN 2MHz
Measures the band power over 2 MHz around the marker.

See "Span" on page 120

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer[:STATe] <State>

Turns markers for band power measurements on and off.
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Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK4 : FUNC :BPOW: STAT ON

Activates or turns marker 4 into a band power marker.

Manual operation: See "Band Power Measurement State" on page 120
See "Switching All Band Power Measurements Off" on page 121

Using delta markers

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:MODE..........c.ccccevuereirueeeeereeeeneeee. 306
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEer:RESUIt?..........coevueeereeieieeneeieieeeennn. 307
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEr:SPAN........cc.cceettriiereereiriceeeeeeeennannn 307
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEI[:STATE].....cceeerruiieeeererrieieeeeeernnaeeaens 307

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:MODE <Mode>

Selects the way the results for a band power delta marker are displayed.

Suffix:

<n> Window
<m> Marker
Parameters:

<Mode> POWer

Result is displayed as an absolute power. The power unit
depends on the CALCulate<n>:UNIT:POWer setting.

DENSity
Result is displayed as a density in dBm/Hz.

RPOWer

This setting is only available for a delta band power marker.

The result is the difference between the absolute power in the
band around the delta marker and the absolute power for the
reference marker. The powers are subtracted logarithmically, so
the result is a dB value.

[Relative band power (Delta2) in dB] = [absolute band power
(Delta2) in dBm] - [absolute (band) power of reference marker in

dBm]
For details see "Relative band power markers" on page 118.
*RST: POWer

Manual operation: See "Power Mode" on page 121
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CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:RESult?

Queries the results of the band power measurement.

Suffix:
<n> Window
<m> Marker

Return values:
<Power> Signal power over the delta marker bandwidth.

Usage: Query only

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:SPAN <Span>

Defines the bandwidth around the delta marker position.

Suffix:

<n> Window

<m> Marker

Parameters:

<Span> Frequency. The maximum span depends on the marker position
and R&S FSV/A model.
*RST: 5% of current span

Default unit: Hz

Manual operation: See "Span" on page 120

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer[:STATe] <State>
Turns delta markers for band power measurements on and off.

If neccessary, the command also turns on a reference marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Band Power Measurement State" on page 120
See "Switching All Band Power Measurements Off" on page 121
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Configuring and retrieving AF phase marker values

CALCulate<n>:DELTamarker<m>:FUNCtion:AFPHase:RESUI?........ccccccoevrirriuciereeeeennnnnnn, 308
CALCulate<n>:DELTamarker<m>:FUNCtion:AFPHase[:STATE]......ccteeererruieeeeererrieeeeeeeennnn 308
CALCulate<n>:MARKer<m>:FUNCtion:AFPHase:RESUIt?..........coeerviieeeeeeieeeeeeeeeeeeee e 309
CALCulate<n>:MARKer<m>:FUNCtion:AFPHaSE[:STATE].......ceeeeeeeeeeiereeeeeeeneeeieennnnnnnns 309

CALCulate<n>:DELTamarker<m>:FUNCtion:AFPHase:RESult?

Returns the phase value at the selected marker position. If necessary, the function is
activated for the selected window first.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Return values:

<AfPhase>

Example: CALC3:DELT2:FUNC:AFPH:RES?
Enables the phase marker for deltamarker 2 in window 3 and
returns the phase value for that marker.

Usage: Query only

CALCulate<n>:DELTamarker<m>:FUNCtion:AFPHase[:STATe] <State>

Is only available for AF spectrum result displays. If enabled, the phase value at each
marker position is included in the marker table. The function is always enabled for all
active markers in the selected display, it cannot be disabled for individual markers.

Suffix:
<n> 1..n
Window
<m> 1..n
irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CALC:DELT:FUNC:AFPH:STAT ON
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10.8.4

10.8.4.1

Analyzing results

CALCulate<n>:MARKer<m>:FUNCtion:AFPHase:RESult?

Returns the phase value at the selected marker position. If necessary, the function is
activated for the selected window first.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Return values:

<AfPhase>

Example: CALC3:MARK2:FUNC:AFPH:RES?
Enables the phase marker for marker 2 in window 3 and returns
the phase value for that marker.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:AFPHase[:STATe] <State>

Is only available for AF spectrum result displays. If enabled, the phase value at each
marker position is included in the marker table. The function is always enabled for all
active markers in the selected display, it cannot be disabled for individual markers.

Suffix:
<n> 1..n
Window
<m> 1..n
irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CALC3:MARK:FUNC:AFPH:STAT ON

Marker search (spectrograms)

The following commands automatically define the marker and delta marker position in
the spectrogram.

Using markers

The following commands control spectrogram markers.
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Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the markers.

® (CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 288

® CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 289

® (CALCulate<n>:MARKer<m>:MAXimum|[:PEAK] on page 289
® (CATLCulate<n>:MARKer<m>:MAXimum:RIGHt on page 289
® CALCulate<n>:MARKer<m>:MINimum:LEFT on page 289

® (CALCulate<n>:MARKer<m>:MINimum:NEXT on page 289

® (CALCulate<n>:MARKer<m>:MINimum|:PEAK] on page 290
® (CAlLCulate<n>:MARKer<m>:MINimum:RIGHt on page 290

Remote commands exclusive to spectrogram markers

CALCulate<n>:MARKer<m>:SGRaAM:FRAME........cceteieeeeieiiiiinrinirereeeeeeeesessssisneeeeeeeeaaaees 310
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME..........ccuuueeieeieiriieeeeeeeeieeeeeeeesnnaeeaeeenns 310
CALCulate<n>:MARKer<m>:SGRaM:SAREA...........ccceveiiiiiieeiieeeieerrere e e e e e e e e e e e e 311
CALCulate<n>:MARKer<m>:SPECtrogram:SARE . .........uuuueiiieieieieeeeeeeeeieeeeeeeeeeesensnnnnanan.. 311
CALCulate<n>:MARKer<m>:SGRam:XY:MAXimUM[:PEAK].....cciteiiiiriieeeeeeiicee e eeeeeiee e e 311
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]..........ccorrrrrrmerrmrmrnnnaaannn. 311
CALCulate<n>:MARKer<m>:SGRam:XY:MINiMUM[:PEAK].......ccetrrrrmrmrmrmncaanaaneeeeeeeeeeens 311
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]...........cceevererrerirrereerrrrnnnnns 311
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUM:ABOVE.........cceeieieieieieeieeeeeeeeeeeeeeeeennenens 312
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVE..............ccevrvrrrrvrrrrnrnrnnnnnnns 312
CALCulate<n>:MARKer<m>:SGRam:Y:MAXiMmUM:BELOW.........cccerieriuruiiieeieeiiiieeeeeeeeinnnn 312
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELOW............cccetrrmmrimrmrmnnnnaaannn 312
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM:NEXT.......cceiiiriiriiirieereeinieeeeeeeninineeeeeens 312
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT.........c.coevrrrrrmmerrerrmrnnnnnnnnnnn 312
CALCulate<n>:MARKer<m>:SGRam:Y:MAXiMmUM[:PEAK]........ccvureeiieiriiiiieee e eeeaeen 312
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]........cccceeeererrrrruiereeeeenrnnnnn. 312
CALCulate<n>:MARKer<m>:SGRam:Y:MINIimMUM:ABOVE..........ceevrrrmrmrmmuiiiiiiieieieeeeaeaaaaeens 313
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE........ccceeeereiiiraaaaiiiieiieeeeeaas 313
CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:BELOW..........cceiiriimiiiiieeeeeeinicee e 313
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELOW............ccceerereerreririiiieinannnes 313
CALCulate<n>:MARKer<m>:SGRam:Y:MINIMUM:NEXT........c.cccueerrereeeeiniiiirnirenneeeeesaeesanns 313
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimUum:NEXT........cccceereriiiirniiereereiiieieeeeens 313
CALCulate<n>:MARKer<m>:SGRam:Y:MINIiMUM[:PEAK]......ccoeeirrrrreeeeeeeriiieeeeeeeenieeeeeeens 313
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]........ccerrrrrrrrmrmrrrriciieaaeeeennn. 313

CALCulate<n>:MARKer<m>:SGRam:FRAMe <Frame>
CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe <Frame> | <Time>

Positions a marker on a particular frame.

Suffix:
<n> Window
<m> Marker
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Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.
Default unit: S

<Time> Selects a frame via its time stamp. Valid if the time stamp is on.
The number is the (negative) distance to frame 0 in seconds.
The range depends on the history depth.

Example: CALC:MARK:SGR:FRAM -20

Sets the marker on the 20th frame before the present.
CALC:MARK2:SGR:FRAM -2s

Sets second marker on the frame 2 seconds ago.

CALCulate<n>:MARKer<m>:SGRam:SARea <SearchArea>
CALCulate<n>:MARKer<m>:SPECtrogram:SARea <SearchArea>

Defines the marker search area for all spectrogram markers in the channel.

Parameters:

<SearchArea> VISible
Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.g. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 108

CALCulate<n>:MARKer<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]

Moves a marker to the highest level of the spectrogram.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]

Moves a marker to the minimum level of the spectrogram.

Suffix:
<n> Window
<m> Marker
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CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe

Moves a marker vertically to the next lower peak level for the current frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELow

Moves a marker vertically to the next lower peak level for the current frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT

Moves a marker vertically to the next lower peak level for the current frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]

Moves a marker vertically to the highest level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole
spectrogram.
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Suffix:
<n> Window
<m> Marker

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVe

Moves a marker vertically to the next higher minimum level for the current frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELow

Moves a marker vertically to the next higher minimum level for the current frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT

Moves a marker vertically to the next higher minimum level for the current frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]

Moves a marker vertically to the minimum level for the current frequency.
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The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level for all
frequencies and moves the marker vertically to the minimum level.

Suffix:
<n> Window
<m> Marker

Using delta markers
The following commands control spectrogram delta markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the delta markers.

® CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 290

® CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 291

® (CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 291
® (CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 291
® CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 291

® CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 292

® (CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 292
® (CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 292

Remote commands exclusive to spectrogram markers

CALCulate<n>:DELTamarker<m>:SGRaM:FRAME...........ccccccuriiiiiieieeee e e secccvirereee e e e e e e 315
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME.............cevuieerirrieriieeeeeeeriieeeeaeeenns 315
CALCulate<n>:DELTamarker<m>:SGRaM:SAREA............ccerrrrrrririmrmniiiieie e eeeeaeaaaaaaeaeeeens 315
CALCulate<n>:DELTamarker<m>:SPECtrogram:SAREA. ......cccuetetereeireaeieieieeeeeeeeeeenennnnanaaas 315
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimum[:PEAK].......cc.cceeerrrrrrrierreerenrnnnnnn. 316
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]......ccceevrrrmrmmuuunaaannnn. 316
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINIMUM[:PEAK].........cuurmmmuaariiieeereeereeeeen 316
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK].........cevveeerrerrrrrnnnnnn. 316
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUmM:ABOVE...........ceceeeeeeeeeeiereeeeeeennnnnns 316
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVE..........ccccccvvrrvrrrrnvnnnnn. 316
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUmM:BELOW........cc.cceevreeririninieeririicieeees 316
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELOW...............cccerrrrrrrnnnnne. 316
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUMINEXT........cccceeierieririiiiieeeeeninineees 316
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT...........cceerrrrrererrnrnnnnnnn 316
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM[:PEAK]......cccceerrrtrriiereerrrrrieeeeeeennns 317
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]......cccccscseeeeereeeeenenennnns 317
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimuUM:ABOVE..........uuucicciiiieieeeeeeeeeaeeenn, 317
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVE............ccceerrrrrrrmrnnnnnnn. 317
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimuUM:BELOW...........cccuuceereererrnncieeeeennnnnnn. 317
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW.......c.....cceceveriiiiennnnnne. 317

User Manual 1178.9049.02 — 10 314



R&S®FSV3-K7

Remote commands for AM/FM/PM Modulation Analysis

Analyzing results

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINiMUM:NEXT .........uuuuiiiainiaiaaeeeeeaaaeeaeeeeeees 318
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT............ccoerrmmmimimimnnnnnnnns 318
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK]...........cceerrrrrrrrrrmreeeenrninnnnnnns 318
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINImUum[:PEAK].........couuuuuuuiaaiaannennenn 318

CALCulate<n>:DELTamarker<m>:SGRam:FRAMe <Frame>
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe <Frame>

Positions a delta marker on a particular frame. The frame is relative to the position of
marker 1.

The command is available for the spectrogram.

Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame either by its frame number or time stamp.
The frame number is available if the time stamp is off. The range
depends on the history depth.
The time stamp is available if the time stamp is on. The number
is the distance to frame 0 in seconds. The range depends on the
history depth.
Default unit: S

Example: CALC:DELT4:SGR:FRAM -20

Sets fourth deltamarker 20 frames below marker 1.
CALC:DELT4:SGR:FRAM 2 s

Sets fourth deltamarker 2 seconds above the position of marker
1.

CALCulate<n>:DELTamarker<m>:SGRam:SARea <SearchArea>
CALCulate<n>:DELTamarker<m>:SPECtrogram:SARea <SearchArea>

Defines the marker search area for all spectrogram markers in the channel.

Parameters:

<SearchArea> VISible
Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.qg. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 108
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CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]

Moves a marker to the highest level of the spectrogram over all frequencies.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]

Moves a delta marker to the minimum level of the spectrogram over all frequencies.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

Moves a marker vertically to the next higher level for the current frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

Moves a marker vertically to the next higher level for the current frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT

Moves a delta marker vertically to the next higher level for the current frequency.
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The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]

Moves a delta marker vertically to the highest level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

Moves a delta marker vertically to the next minimum level for the current frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

Moves a delta marker vertically to the next minimum level for the current frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107
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CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT

Moves a delta marker vertically to the next minimum level for the current frequency.

The search includes all frames. It does not change the horizontal position of the

marker.
Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Mode for Next Peak in Y-Direction" on page 107

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]

Moves a delta marker vertically to the minimum level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level in the
whole spectrogram and moves the marker vertically to the minimum level.

Suffix:
<n> Window
<m> Marker

10.8.5 Defining limit checks

Note that in remote control, upper and lower limit lines are configured using separate
commands. Thus, you must decide in advance which you want to configure. The x-val-
ues for both upper and lower limit lines are defined as a common control line. This con-
trol line is the reference for the y-values for both upper and lower limit lines.

o  Configuring liMit INES........eeiiiiiiiii e 318
o  Managing Mt lINES.....cccoieii i e e e 327
e Checking the results of a limit cheCK.........ccceeiiiiieiiiiii 330
e Programming example: using limit IN€S...........uuuuiiciiiiiiiiieeeeceeeeeeeee e, 331

10.8.5.1 Configuring limit lines

CALCulate<n>:LIMIt<Ii>:COMMENL.......c.uuieieeeiitiiieeeeeeiiee e e eeeeee e e et e e e e e eebe e e e e eeeaaaanns 319
CALCulate<n>:LIMit<li>:CONTIOI[:DATA] ...ttt et e e 319
CALCulate<n>:LIMit<li>:CONTIrOI:DOMAIN.......ccieieeiieeiieei e e e ee e eaennes 320
CALCulate<n>:LIMit<li>:CONTIOIMODE........ccittiiiiiieieee et e enaens 320
CALCulate<n>:LIMit<li>:CONTIOLOFFSEt......ccuuieiieeeeeeeeeeee et e e e 320
CALCulate<n>:LIMit<li>:CONTIOLSHIFL......uuiieiee e e e e ean s 321
CALCulate<n>:LIMit<li>:CONTIOSPACING......cuuueieeeeeiiiieeeeeeeetieeeeeeeeetee e e e e eernneeeeeeenranns 321
CALCuUlate<n>:LIMit<li>:LOWEIT:DATA] ..uuueteeeeeettiaeeeeeetttieeeeeeeetaaeeeeesestaaeeeeseestaaeeesensanns 321
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CALCulate<n>:LIMit<li>:LOWEIrMARGIN......cctuiiiiieiiiei ettt e e s e e e e e eaenas 322
CALCulate<n>:LIMit<li>:LOWEIMODE.........cciiiiiiiieeee ettt eae e e eane 322
CALCulate<n>:LIMit<li>:LOWEIrOFFSEt.......uoeeieeeeieee et e e e e e 322
CALCulate<n>:LIMit<li>:LOWErSHIFL.......ciieeeeeei et e e e e e 323
CALCulate<n>:LIMit<li>:LOWEIr:SPACING.....teieeiettiieieeeeeetiaeeeeeeeeteeeeeeeetsneeeeeeeetanaeeeeeenes 323
CALCUIate<n>:LIMIit<li>LOWEISTATE. ...ccvuueieeeeeieiiieieeeieetiaeeeeeeestaaeeeseeastaeeeeseetanaeeeerenes 323
CALCulate<n>:LIMit<li>:LOWErTHRESNOI........c.cevreieeeeeietiee i eeeeeeeee e eeeeeeia e e e e e eeereeeeeeees 324
CALCUIate<n>:LIMIt<IIZINAME. ...ttt e e e e s e ea e e e enaenas 324
CALCUIate<N>:LIMIt<IZIUNIT . cue et e e e e e e e e e rae e ennes 324
CALCulate<n>:LIMit<li>UPPEIT:DATA]. c.ccttuuuuuuuuuunnaaaaaaaaaaeeeeaeaaaaaaaeeeeeeeeeeananeesennnnnnnnnaaeans 325
CALCulate<n>:LIMit<li>:UPPEr:MARGIN........ccuvrrrrururiiieieieeeeeeeeeeeeeeeesereeeeeerrsrssrarannnnnn.. 325
CALCulate<n>:LIMit<li>:UPPEr:MODE..........cctuiieeiiiiiiiiee et eeteee e e e e e e e e e e e eeaa s 325
CALCulate<n>:LIMit<li>:UPPer:OF FSet.....ccuiiiiiiiiiei et e e e e e e 326
CALCulate<n>:LIMit<li>:UPPEr:SHIFT.......cuiiiiiiei e e e eneeeaas 326
CALCulate<n>:LIMit<li>:UPPer:SPACING......ccueiieeaei ettt e e e e e 326
CALCulate<n>:LIMIt<li>:UPPEIr:STATE. ....uceeeee et e et e e e e e e e e e eeaans 327
CALCulate<n>:LIMit<li>:UPPer:-THRESNOI............ceererieeieeeeeeee e e et e e eea 327

CALCulate<n>:LIMit<li>:COMMent <Comment>

Defines a comment for a limit line.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Comment> String containing the description of the limit line.

CALCulate<n>:LIMit<li>:CONTrol[:DATA] <LimitLinePoints>...

Defines the horizontal definition points of a limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of x-axis values.
Note that the number of horizontal values has to be the same as
the number of vertical values set with CAL.Culate<n>:
LIMit<li>:LOWer[:DATA] or CALCulate<n>:LIMit<li>:
UPPer [:DATA]. If not, the R&S FSV/A either adds missing val-
ues or ignores surplus values.
The unitis Hz or s.
*RST: -
Default unit: HZ
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CALCulate<n>:LIMit<li>:CONTrol:DOMain <SpanSetting>

Selects the domain of the limit line.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<SpanSetting> FREQuency | TIME
FREQuency
For limit lines that apply to a range of frequencies.
TIME
For limit lines that apply to a period of time.
*RST: FREQuency

Example: CALC:LIM:CONT:DOM FREQ

Select a limit line in the frequency domain.

CALCulate<n>:LIMit<li>:CONTrol:MODE <Mode>

Selects the horizontal limit line scaling.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Mode> ABSolute
Limit line is defined by absolute physical values (Hz or s).
RELative

Limit line is defined by relative values related to the center fre-
quency (frequency domain) or the left diagram border (time
domain).

*RST: ABSolute

CALCulate<n>:LIMit<li>:CONTrol:OFFSet <Offset>
Defines an offset for a complete limit line.

Compared to shifting the limit line, an offset does not actually change the limit line defi-
nition points.

Suffix:
<n> irrelevant
<li> Limit line
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Parameters:

<Offset> Numeric value.
The unit depends on the scale of the x-axis.
*RST: 0

Default unit: HZ

CALCulate<n>:LIMit<li>:CONTrol:SHIFt <Distance>
Moves a complete limit line horizontally.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Distance> Numeric value.

The unit depends on the scale of the x-axis.
Default unit: HZ

CALCulate<n>:LIMit<li>:CONTrol:SPACing <InterpolMode>

Selects linear or logarithmic interpolation for the calculation of limit lines from one hori-
zontal point to the next.

Suffix:
<n> Window
<li> Limit line
Parameters:
<InterpolMode> LINear | LOGarithmic
*RST: LIN
Example: CALC:LIM:CONT:SPAC LIN

CALCulate<n>:LIMit<li>:LOWer[:DATA] <LimitLinePoints>...

Defines the vertical definition points of a lower limit line.

Suffix:
<n> irrelevant
<li> Limit line
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Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<li>:CONTrol[:DATA]. If not, the R&S FSV/A either
adds missing values or ignores surplus values.
The unit depends on CALCulate<n>:LIMit<li>:UNIT
on page 324.
*RST: Limit line state is OFF
Default unit: DBM

CALCulate<n>:LIMit<li>:LOWer:MARGin <Margin>

Defines an area around a lower limit line where limit check violations are still tolerated.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Margin> numeric value

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:LOWer:MODE <Mode>

Selects the vertical limit line scaling.

Suffix:

<n> Window
<li> Limit line
Parameters:

<Mode> ABSolute

Limit line is defined by absolute physical values.
The unit is variable.

RELative

Limit line is defined by relative values related to the reference
level (dB).

*RST: ABSolute

CALCulate<n>:LIMit<li>:LOWer:OFFSet <Offset>
Defines an offset for a complete lower limit line.

Compared to shifting the limit line, an offset does not actually change the limit line defi-
nition points.
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Suffix:

<n> Window

<li> Limit line
Parameters:

<Offset> Numeric value.

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:LOWer:SHIFt <Distance>
Moves a complete lower limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> Window

<li> Limit line

Parameters:

<Distance> Defines the distance that the limit line moves.
The unit depends on CAL.Culate<n>:LIMit<1i>:UNIT
on page 324.

Default unit;: DB

CALCulate<n>:LIMit<li>:LOWer:SPACing <InterpolType>

Selects linear or logarithmic interpolation for the calculation of a lower limit line from
one horizontal point to the next.

Suffix:

<n> Window

<li> Limit line
Parameters:

<InterpolType> LINear | LOGarithmic

*RST: LIN

CALCulate<n>:LIMit<li>:LOWer:STATe <State>
Turns a lower limit line on and off.

Before you can use the command, you have to select a limit line with CAT.Culate<n>:
LIMit<1li>:NAME on page 324.

Suffix:
<n> irrelevant
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<li> Limit line

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

CALCulate<n>:LIMit<li>:LOWer:THReshold <Threshold>
Defines a threshold for relative limit lines.

The R&S FSV/A uses the threshold for the limit check, if the limit line violates the

threshold.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Threshold> Numeric value.
The unit depends on CAL.Culate<n>:LIMit<1i>:UNIT
on page 324.
*RST: -200 dBm

Default unit: DBM

CALCulate<n>:LIMit<li>:NAME <Name>

Selects a limit line that already exists or defines a name for a new limit line.

Suffix:

<n> Window

<li> Limit line

Parameters:

<Name> String containing the limit line name.

*RST: REM1 to REMS for lines 1 to 8

CALCulate<n>:LIMit<li>:UNIT <Unit>

Defines the unit of a limit line.

Suffix:
<n> irrelevant
<li> Limit line
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Parameters:

<Unit> If you select a dB-based unit for the limit line, the command
automatically turns the limit line into a relative limit line.
*RST: DBM

CALCulate<n>:LIMit<li>:UPPer[:DATA] <LimitLinePoints>...

Defines the vertical definition points of an upper limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<1i>:CONTrol[:DATA]. If not, the R&S FSV/A either
adds missing values or ignores surplus values.
The unit depends on CALCulate<n>:LIMit<1i>:UNIT
on page 324.
*RST: Limit line state is OFF
Default unit: DBM

CALCulate<n>:LIMit<li>:UPPer:MARGin <Margin>

Defines an area around an upper limit line where limit check violations are still toler-
ated.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Margin> numeric value

*RST: 0
Default unit; dB

CALCulate<n>:LIMit<li>:UPPer:MODE <Mode>
Selects the vertical limit line scaling.

Suffix:
<n> Window
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<li> Limit line
Parameters:
<Mode> ABSolute

Limit line is defined by absolute physical values.
The unit is variable.

RELative

Limit line is defined by relative values related to the reference
level (dB).

*RST: ABSolute

CALCulate<n>:LIMit<li>:UPPer:OFFSet <Offset>
Defines an offset for a complete upper limit line.

Compared to shifting the limit line, an offset does not actually change the limit line defi-
nition points.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Offset> Numeric value.

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:UPPer:SHIFt <Distance>
Moves a complete upper limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Distance> Defines the distance that the limit line moves.
The unit depends on CALCulate<n>:LIMit<li>:UNIT
on page 324.

CALCulate<n>:LIMit<li>:UPPer:SPACing <InterpolType>

Selects linear or logarithmic interpolation for the calculation of an upper limit line from
one horizontal point to the next.

Suffix:
<n> Window
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<li> Limit line

Parameters:

<InterpolType> LINear | LOGarithmic
*RST: LIN

CALCulate<n>:LIMit<li>:UPPer:STATe <State>
Turns an upper limit line on and off.

Before you can use the command, you have to select a limit line with CALCulate<n>:
LIMit<1i>:NAME on page 324.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

CALCulate<n>:LIMit<li>:UPPer:THReshold <Limit>
Defines an absolute limit for limit lines with a relative scale.

The R&S FSV/A uses the threshold for the limit check, if the limit line violates the
threshold.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Limit> Numeric value.
The unit depends on CALCulate<n>:LIMit<li>:UNIT
on page 324.
*RST: -200

Default unit: dBm

Managing limit lines

Useful commands for managing limit lines described in the R&S FSV/A User Manual:
e MMEM:SEL[:ITEM]:LIN:ALL

e MMEM:STOR:TYPE

e MMEM:LOAD:TYPE
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Remote commands exclusive to managing limit lines:

CALCUIAtE<N> I LIMIt<II> ACTIVE 2. . e eeet et et e et e et e e et e e e e e e e e e e e e e e e e e e e e eennneeeean 328
CALCUIAte<N>:LIMIt<II>ICOPY 1.tutuuuuuiiieieeieieeeeeeeeeeeeeieeeeeeeeesesssrarasaeseseeeasasaasesessereeeees 328
CALCUIate<n>:LIMIt<Ii>:DELEE......ccevvtieieeeeeeiiceieee ettt e e e eeeaie e e e e e eere e e e e e e eaaeeeeeeenraneas 328
CALCUIAtE<N> LIMIt<II> S TATE. . eeeteteeeeeeeeeteee e e ettt e e e e e et e e e e e e eesbaeeeeseetasaeeeesantaneaesenes 329
CALCulate<n>:LIMit<li>:TRACE<t>:CHECK......cccitiiiieieeee e eaas 329
MMEMOry:LOADSNZILIMIL. ..ttt et et e e e e e e e e e e e e eaaas 330
MMEMOIY:STORESNZ:LIMIt.... . eeeeaiaaeee e e e e ee e e e e e e ettt asae e e e e e e e e e e aeaeeeeeeeeeennnnees 330

CALCulate<n>:LIMit<li>:ACTive?

Queries the names of all active limit lines.

Suffix:
<n> irrelevant
<li> irrelevant

Return values:

<LimitLines> String containing the names of all active limit lines in alphabeti-
cal order.
Example: CALC:LIM:ACT?

Queries the names of all active limit lines.

Usage: Query only

CALCulate<n>:LIMit<li>:COPY <Line>

Copies a limit line.

Suffix:
<n> Window
<li> Limit line
Parameters:
<Line> 1t0 8
number of the new limit line
<name>
String containing the name of the limit line.
Example: CALC:LIMI1:COPY 2

Copies limit line 1 to line 2.
CALC:LIM1:COPY 'FM2'

Copies limit line 1 to a new line named FM2.

CALCulate<n>:LIMit<li>:DELete
Deletes a limit line.

Suffix:
<n> Window
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<li> Limit line

CALCulate<n>:LIMit<li>:STATe <State>
Turns the limit check for a specific limit line on and off.
To query the limit check result, use CALCulate<n>:TLIMit<1i>:FATL?.

Note that a new command exists to activate the limit check and define the trace to be
checked in one step (see CALCulate<n>:LIMit<1li>:TRACe<t>:CHECk
on page 329).

Suffix:
<n> irrelevant
<li> Limit line
Parameters:
<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:LIM:STAT ON

Switches on the limit check for limit line 1.

CALCulate<n>:LIMit<li>:TRACe<t>:CHECk <State>
Turns the limit check for a specific trace on and off.
To query the limit check result, use CAL.Culate<n>:TLIMit<1i>:FATIL?.

Note that this command replaces the two commands from previous signal and spec-
trum analyzers (which are still supported, however):

® CALC:LIM:TRAC; see the description of commands for compatibility in the
R&S FSV/A User Manual

® CALCulate<n>:LIMit<1i>:STATe on page 329

Suffix:

<n> Window

<li> Limit line

<t> Trace

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
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Example: CALC:LIM3:TRAC2:CHEC ON
Switches on the limit check for limit line 3 on trace 2.

MMEMory:LOAD<n>:LIMit <FileName>

Loads the limit line from the selected file in . CSVv format.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the cSVv import file.
Example: MMEM: LOAD:LIM 'C:\TEST.CSV'

MMEMory:STORe<n>:LIMit <FileName>, <LimitLineName>
Exports limit line data to an ASCII (CSV) file.
For details on the file format see the R&S FSV/A User Manual.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the target file.

<LimitLineName> Name of the limit line to be exported.

Example: MMEM: STOR:LIM 'C:\TEST', 'UpperLimitLine'
Stores the limit line named "UpperLimitLine" in the file
TEST.CSV.

Checking the results of a limit check

CALCulate<n>:LIMit<li>:CLEQr[:IMMEIAte].....ceerrrrrrururunnnaaaaaieieeeeeeeeeaeaeerereeeeeeeeneenennnnnnnnns 330
CALCUIate<n>:LIMIt<IIZ I FAIL?. .ttt r e et e e e e e e eena s 331

CALCulate<n>:LIMit<li>:CLEar[:IMMediate]
Deletes the result of the current limit check.

The command works on all limit lines in all measurement windows at the same time.

Suffix:

<n> Window

<li> irrelevant
Example: CALC:LIM:CLE

Deletes the result of the limit check.
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10.8.5.4

Analyzing results

CALCulate<n>:LIMit<Ili>:FAIL?
Queries the result of a limit check in the specified window.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 233.

Suffix:
<n> Window
<li> Limit line

Return values:

<Result> 0

PASS

1

FAIL
Example: INIT; *WAT

Starts a new sweep and waits for its end.
CALC2:LIM3:FAIL?

Queries the result of the check for limit line 3 in window 2.

Usage: Query only

Programming example: using limit lines

The following examples demonstrate how to work with limit lines in a remote environ-
ment.

e Example: configuring limit INES.........ccoiviiiiiiiiii e 331
e Example: performing a limit ChECK........ccuueviiiiiiiiii e 332

Example: configuring limit lines

This example demonstrates how to configure 2 limit lines - an upper and a lower limit -
for a measurement in a remote environment.

[/ ==——————————= Configuing the limit lines ------------------——-
CALC:LIMI1:NAME 'FMI1'
//Names limit line 1 'FM1'.

CALC:LIM1:CONT:MODE ABS

//Selects absolute scaling for the horizontal axis.
CALC:LIM1:CONT 1 MHz,50MHz,100 MHz, 150MHz, 200MHZ

//Defines 5 horizontal definition points for limit line 1.
CALC:LIM1:UPP:MODE ABS

//Selects an absolute vertical scale for limit line 1.
CALC:LIM1:UNIT DBM

//Selects the unit dBm for limit line 1.

CALC:LIM1:UPP -10,-5,0,-5,-10
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//Defines 5 definition points for limit line 1.

CALC:LIM1:UPP:MARG 5dB
//Defines an area of 5 dB around limit line 1 where limit check violations

//are still tolerated.

CALC:LIM1:UPP:SHIF -10DB

//Shifts the limit line 1 by -10 dB.
CALC:LIM1:UPP:0OFFS -3dB

//Defines an additional -3 dB offset for limit line 1.

CALC:LIM3:NAME 'FM3'
//Names limit line 3 'FM3'.

CALC:LIM3:LOW:MODE REL
//Selects a relative vertical scale for limit line 3.

CALC:LIM3:UNIT DB

CALC:LIM3:CONT 1 MHz,50MHz,100 MHz, 150MHz, 200MHzZ
//Defines 5 horizontal definition points for limit line 3.
CALC:LIM3:LOW -90,-60,-40,-60,-90

//Defines 5 definition points relative to the reference level for limit line 3.

CALC:LIM3:LOW:SHIF 2

//Shifts the limit line 3 by 2dB.

CALC:LIM3:LOW:OFFS 3

//Defines an additional 3 dB offset for limit line 3.

CALC:LIM3:LOW:THR -200DBM
//Defines a power threshold of -200dBm that must be exceeded for limit to be checked

CALC:LIM3:LOW:MARG 5dB
//Defines an area of 5dB around limit line 3 where limit check violations

//are still tolerated.

[/ =mmmmmm e Storing the limit lines ----------------"—"-"-———-
MMEM:SEL:CHAN:LIN:ALL ON

MMEM: STOR: TYPE CHAN

MMEM:STOR:STAT 1, 'LimitLines FM1 FM3'

Example: performing a limit check

This example demonstrates how to perform a limit check during a basic frequency
sweep measurement in a remote environment. The limit lines configured in "Example:
configuring limit lines" on page 331 are assumed to exist and be active.

[/ == Preparing the instrument --------——-—-——-——-—————-
*RST

//Resets the instrument

INIT:CONT OFF

//Selects single sweep mode.
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FREQ:CENT 100MHz

//Defines the center frequency

FREQ:SPAN 200MHz

//Sets the span to 100 MHz on either side of the center frequency.
SENS:SWE:COUN 10

//Defines 10 sweeps to be performed in each measurement.
DISP:TRAC1:Y:RLEV 0dBm

//Sets the reference level to 0 dBm.

TRIG:SOUR IFP

TRIG:LEV:IFP -10dBm

//Defines triggering when the second intermediate frequency rises to a level

//of =10 dBm.

DISP:TRAC2 ON
DISP:TRAC2:MODE AVER
DISP:TRAC3 ON
DISP:TRAC3:MODE MAXH

//Configures 3 traces: 1 (default): clear/write; 2: average; 3: max hold

[/ == Configuring the limit check -------—--—------———-
MMEM:LOAD:TYPE REPL

MMEM:LOAD:STAT 1, 'LimitLines FM1 FM3'

//Loads the limit lines stored in 'LimitLines_FM1_ FM3'

CALC:LIM1:NAME 'FML1'

CALC:LIM1:UPP:STAT ON

//Activates upper limit FM1 as line 1.

CALC:LIM3:NAME 'FM3'

CALC:LIM3:LOW:STAT ON

//Activates lower limit line FM3 as line 3.

CALC:LIM:ACT?

//Queries the names of all active limit lines

//Result: 'FMI1,FM3'

CALC:LIM1:TRAC3:CHEC ON

//Activates the upper limit to be checked against trace3 (maxhold trace)
CALC:LIM3:TRAC2:CHEC ON

//Activates the upper limit to be checked against trace2 (average trace)
CALC:LIM:CLE

//Clears the previous limit check results

INIT; *WAT

//Initiates a new measurement and waits until the last sweep has finished.

CALC:LIM1:FAIL?

//Queries the result of the upper limit line check
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Importing and exporting 1/Q data and results

CALC:LIM3:FAIL?

//Queries the result of the lower limit line check

Importing and exporting 1/Q data and results

The 1/Q data to be evaluated in the AM/FM/PM Modulation Analysis application can not
only be measured by the AM/FM/PM Modulation Analysis application itself, it can also
be imported to the application, provided it has the correct format. Furthermore, the
evaluated 1/Q data from the AM/FM/PM Modulation Analysis application can be expor-
ted for further analysis in external applications.

MMEMory:STORE<N>:IQ:COMMENt.....cieiiietiieieeeeettieieeeeeettaeeeeeeeetraeeeeeeestaeeeeseesnnaaeaees 334
MMEMory:STORe<n>:IQ:FORMAL.......cuiiiiee et e e 334
MMEMOry:STORE<SN>IIQ:ISTATE. .. eeeeiiiiiitiettntnttaeaaas e e e e e e e e e e aaaaaaeteeeeeeeaeeesessnsnnanaae e eas 335

MMEMory:STORe<n>:1Q:COMMent <Comment>

Adds a comment to a file that contains 1/Q data.

Suffix:

<n> irrelevant

Parameters:

<Comment> String containing the comment.

Example: MMEM:STOR:IQ:COMM 'Device test 1b'

Creates a description for the export file.
MMEM:STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'

Stores 1/Q data and the comment to the specified file.

MMEMory:STORe<n>:1Q:FORMat <Format>,<DataFormat>

Sets or queries the format of the 1/Q data to be stored.

Suffix:
<n> irrelevant
Parameters:
<Format> FLOat32
32-bit floating point format.
INT32
32-bit integer format.
*RST: FLOat32
<DataFormat> COMPIlex
Exports complex data.
REAL
Exports real data.
*RST: COMPIlex

User Manual 1178.9049.02 — 10 334



R&S®FSV3-K7

Remote commands for AM/FM/PM Modulation Analysis

10.10

Deprecated commands

Example: MMEM:STOR:IQ:FORM INT32,REAL

MMEMory:STORe<n>:1Q:STATe <1>, <FileName>
Writes the captured I/Q data to a file.

By default, the contents of the file are in 32-bit floating point format.

Suffix:

<n> 1..n

Parameters:

<1>

<FileName> String containing the path and name of the target file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .ig.tar.
For .mat files, Matlab® v4 is assumed.

Example: MMEM:STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'
Stores the captured 1/Q data to the specified file.

Usage: Asynchronous command

Deprecated commands

The following commands are provided for compatibility to other signal analyzers only.
For new remote control programs use the specified alternative commands.

CALCUIate<N>IFEED......cciiiiiii e 335

CALCulate<n>:FEED <Evaluation>

Selects the evaluation method of the measured data that is to be displayed in the
specified window.

Note that this command is maintained for compatibility reasons only. Use the LAYout
commands for new remote control programs (see Chapter 10.6.2, "Working with win-
dows in the display", on page 236).

Suffix:
<n> Window
Parameters:
<Evaluation> Type of evaluation you want to display.
See the table below for available parameter values.
Example: INST:SEL ADEM

Activates Analog Modulation Analysis.
CALC:FEED 'XTIM:FM'
Selects the display of the FM signal.
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Table 10-5: <Evaluation> parameter values for the R&S FSV3 AM/FM/PM Modulation Analysis applica-
tion

Parameter Evaluation

'XTIM:AM:RELative' "AM Time Domain"

'XTIM:AM:RELative:AFSPectrum' | "AM Spectrum"

'XTIM:FM' "FM Time Domain"
'XTIM:FM:AFSPectrum' "FM Spectrum"

'XTIM:PM' "PM Time Domain"
'XTIM:PM:AFSPectrum' "PM Spectrum"
'XTIM:SPECtrum' "RF Spectrum"

'XTIM:AM' "RF Time Domain" (= RF power)

'XTIM:RFPower'

'XTIM:AMSummary' Result summary
'XTIM:AMSummary:RELative'
'XTIM:FMSummary'
'XTIM:FMSummary:RELative'
'XTIM:PMSummary'
'XTIM:PMSummary:RELative'
'XTIM:SUMMary'

10.11 Programming example

In this example we will configure and perform an Analog Modulation Analysis measure-
ment to demonstrate the remote control commands.

Signal generator settings (e.g. R&S SMW):

Frequency: 500 MHz
Level: -10 dBm
Modulation: FM

Modulation frequency: 10 kHz

Frequency deviation: 50 kHz

/)= Preparing the measurement ------------
//Reset the instrument

*RST

//Set the center frequency to 500 MHz
FREQ:CENT 500 MHz

//Set the reference level to 0 dBm
DISP:TRAC:Y:SCAL:RLEV 0O
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[/ === Activating an Analog Modulation Analysis measurement channel -----------
"

//Activate an Analog Modulation Analysis measurement channel named "FMDemodulation

INST:CRE:NEW ADEM, 'FMDemodulation’

[/ === Configuring data acquisition —-—-—-———————————-

//Set the measurement time to 1 ms (=10 periods)

ADEM:MTIM 1ms

//Optimize the scaling of the y-axis for the current measurement (continuously)
SENS:ADJ:SCAL:Y:AUTO ON

//Set the demodulation bandwidth to 400 kHz

BAND:DEM 400 kHz

//Trigger when magnitude of I/Q data reaches -50dBm

TRIG:SOUR IQP

TRIG:LEV:IQP -50

//Add an FM Spectrum result display below FM Time Domain

LAY:ADD:WIND? 'l1',BEL, 'XTIM:FM:AFSP'

//Define two traces in the FM Spectrum: 1: Clear/write, 2: average
ADEM:FM:AFSP WRIT,AVER, OFF,OFF, OFF, OFF

//Set analog demodulator to execute 30 sweeps with 32000 samples each
//at a sample rate of 8 MHz; use IQ trigger, trigger on positive slope
//with a pretrigger offset of 500 samples

ADEM:SET 8MHz, 32000, IQP,POS,-500,30

//Stop continuous sweep

INIT:CONT OFF

//Start a new measurement with 30 sweeps and wait for the end

INIT; *WAT

//Query the carrier power
CALC:MARK:FUNC:ADEM:CARR?
//Result: -10.37 [dBm]

//Query the signal-to-noise-and-distortion ratio from the FM Spectrum
CALC2:MARK:FUNC:ADEM:SIN:RES?

//Result: 65.026 [dB]

//Query the total harmonic distortion of the demodulated signal
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//from the FM Spectrum
CALC2:MARK:FUNC:ADEM: THD:RES?
//Result: -66.413 [dB]

//Query the FM carrier offset (=frequency error) for the most recent
//measurement (trace 1)

CALC:MARK:FUNC:ADEM: FERR?

//Result: 649.07 [Hz]

//Query FM carrier offset averaged over 30 measurements
ADEM:FM:0FFS? AVER
//Result: 600 [Hz]

//Retrieve the trace data of the most recent measurement (trace 1)
TRAC:DATA? TRACE1l

//Result: -1.201362252,-1.173495054,-1.187217355,-1.186594367,-1.171583891,
//-1.188250422,-1.204138160,-1.181404829,-1.186317205,-1.197872400, [...]

//Retrieve the averaged trace data for all 30 measurements (trace 2)

TRAC:DATA? TRACE2//Result: -1.201362252,-1.173495054,-1.187217355,-1.186594367,-1.171583891,
//-1.188250422,-1.204138160,-1.181404829,-1.186317205,-1.197872400, [...]
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Annex
A Reference

A.1 Predefined standards and settings

You can configure the Analog Modulation Analysis application using predefined stan-
dard settings. This allows for quick and easy configuration for commonly performed
measurements.

For details see Chapter 5.2, "Configuration according to standards", on page 37.

Provided standard files
The instrument comes prepared with the following standard settings:

® AM Broadcast

® FM Narrowband

® FM Broadcast

® Frequency Settling

® None (default settings)

The default storage location for the settings files is:
C:\R_S\INSTR\USER\predefined\AdemodPredefined.

Predefined settings

The following parameters can be stored in a standard settings file. Any parameters that
are not included in the xml file are set to their default values when the standard is loa-
ded.

Measurement settings:

e DBW

e AQT

® Demod Filter

® Sweep Points

® Squelch (State, Level)

® Units (Phase, THD)

® RF Span

® Settling Time (Time domain only)

Window display settings:

® Position

e State

® Window number
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® Window type (all evaluation methods supported by the Analog Modulation Analysis
application; see Chapter 3, "Measurements and result displays", on page 16)

® Scaling (Ref Position, Dev per Division)
® Time Domain Zoom (State, Start, Length)

AF specific settings:

® AF Center

® AF Span

® AF Filters (Lowpass, Highpass, Deemphasis, Weighting)

® Scaling for Spectrum (Ref Value, Deviation)
® Scaling for Time Domain (Ref Value, AF Coupling (FM/PM only))

Table A-1: List of predefined standards and settings

Setting AM Broadcast FM Narrowband FM Broadcast Frequency Set- None (Default)
tling *)

Demod. band- 100 kHz 100 kHz 400 kHz 5 MHz 5 MHz

width

Aquisition time 100 ms 100 ms 100 ms 10 ms 62.5 ps

Input coupling AC AC AC AC

Squelch level -30 dBm -20 dBm

Windows "RF Spectrum" "RF Spectrum" "RF Spectrum" "FM Time Domain" | "FM Time Domain"
"AM Time Domain" | "FM Time Domain" | "FM Time Domain" | "RF Time Domain" | "Result Summary"
"AM Spectrum" "FM Spectrum" "FM Spectrum" "Result Summary"
"Result Summary" | "Result Summary" | "Result Summary"

AF filter - High- 20 kHz 50 Hz -

pass

AF filter - Low- 15 kHz 3 kHz 150 kHz -

pass

RF Spectrum

Span 50 kHz 25 kHz 400 kHz

AM/FM Time Domain

Time domain 10 ms 10 ms 10 ms -

zoom

Dev per division 1 kHz 20 kHz 100 kHz 50 kHz

Time domain

Settling Time ON

State

AM/FM Spectrum

Start freq. 0 Hz 0 Hz 0 Hz

*) The Frequency Settling scenario requires a manually defined trigger
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Setting AM Broadcast FM Narrowband FM Broadcast Frequency Set- None (Default)
tling *)

Stop freq. 15 kHz 5 kHz 63.33 kHz

Ref. value 5 kHz 75 kHz

*) The Frequency Settling scenario requires a manually defined trigger
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List of Remote Commands (AnalogModA-
nalysis)

[SENSe:][WINDow<n>:IDETector<t>[:FUNCHON].........coctiiiiiieiiiiiee e 269
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]:AUTO.......c.oiiiiiie ettt 269
[SENSe:]ADEMod:ACV:AFSPectrumM:RESUIE?........ooiiii e 245
[SENSe:]ADEMod:ACV[:TDOMAIN]IRESUIE?......c.viiiiieieecie ettt et e 245
[SENSE: JADEMOA:AFICENTEN ..ottt ettt e et e et e e et e e e et e e easbeeesnreeesnsaeeessseaeensseeeanes 214
[SENSE:JADEMO:AF ISPAN. ...ttt ettt ettt ettt e et e e ehe e e ae e e eae e et e e sseeeaeesneeaseeenbeeaneaanneeas 214
[SENSE:JADEMO:AF I SPANIFULL.....ooitiiiiiieeii ettt ettt sb e esee e s e e nbeessaeanaeeeneeennaennees 214
[SENSe:]JADEMod:AF:STARt

[SENSE:JADEMO:AF ISTOP. ...ttt ettt e e h e et e e ae e et e e e bt e e s e e eaeeanseeanseenaeeennaennes
[SENSe:]JADEMod:AM:RELative:AFSPectrum:RESUIR?..........ooiiiiii e 245
[SENSe:]JADEMod:AM:RELative:AFSPectrum:TYPE].......ooo i 266
[SENSe:]ADEMod:AM:RELative[: TDOMaIN]:RESUIE?.........ooiiiiiiiiiee e 245
[SENSe:]JADEMod:AM:RELative[: TDOMaIN][:TYPEL. ..ottt
[SENSe:]JADEMod:AM[:ABSolute]:AFSPectrum:RESult?

[SENSe:]JADEMod:AM[:ABSolute]:AFSPectrum[: TYPE]....
[SENSe:]ADEMod:AM[:ABSoIute][: TDOMaIN]:RESUI?.......ccviiieiieiieciie ettt 245
[SENSe:]JADEMod:AM[:ABSoIute][: TDOMaIN][:TYPE]. ... ..ottt 267
[SENSe:]ADEMod:FM:AFSPeCtrUmMIRESUI?.......c.ooiiiiiieie e 245
[SENSe:JADEMOd:FM:AFSPECITUMTYPEL......oiiiiiiiiiieitee et 267
[SENSe:]JADEMod:FM[:TDOMAINLIRESUIE?......eiiiiiii it 245
[SENSe:JADEMod:FM[:TDOMAIN]ETYPE]. ...ttt 267
[SENSe:]JADEMod:MTIMe

[SENSe:JADEMod:PM:AFSPeCtrUmM:RESUIL?.......ccoiiieeiieeeeee et 245
[SENSe:]ADEMod:PM:AFSPEeCtrUM[ITYPE]. ..ottt ettt e eea e as 267
[SENSE:JADEMOA:PMIRPOINIIX]..ceiutieiieeiieetie ettt ete et ete et e et essse e s e enseessaeenseesneasnseessseeseeaneeenns 210
[SENSe:JADEMod:PM:RPOIN[XJIMODE ...ttt ettt eb et n 210
[SENSe:]ADEMod:PM[:TDOMaIN]:RESUI?. ...ttt 245
[SENSe:]ADEMOd:PM[:TDOMAIN][:TYPE]......eiitteetieeiie ettt ettt ete et ssteese e e e esseesnsaesneeensaeaseeas 267
[SENSE:JADEMOA:PRESEERESTOIE. ... ..uiiiiiiie ettt ettt ettt e et e e et e e e et e e e ssaeeesnseaeeesseaeanes 143
[SENSE:JADEMOA:PRESEE:STORE. .....coitiiiiiiiitie ettt ettt ettt e et e et e e e eaeeeseeeneeeabeeennaenns 143
[SENSe:]ADEMOd:PRESE[:STANAI].......cciiiiiiieiieeetie ettt ettt ettt e et e esa e st e e aeesnneenns 143
[SENSE:JADEMO:RLENGEN. ...ttt ettt et et e e 197
[SENSE:JADEMOU:SET ...ttt ettt ettt ettt et e e e he e e s e e eaeeeseeesbe e beeemeeeaseeenbaeaseeenseesnneeneeanns 197
[SENSe:]ADEMOod:SETTING: TIME:LIMIt:LOWET.......cuiiiieeiie ettt nee s 226
[SENSe:]ADEMOod:SETTING: TIME:LIMIt:UPPEI. ...ttt 227
[SENSe:]ADEMOod:SETTING: TIME:RESUISES ...t 254
[SENSe: JADEMOd: SETTING:TIME:STATE. ...cotiiiieeeeie ettt ettt ettt et eae et et et eesaeesseeensaessseeseesneeenns 227
[SENSe:]JADEMod:SPECtrum:BWIDth[:RESOIULION]......c.ueiiiiiiieciiiie ettt 198
[SENSe:JADEMOd:SPECHUMIRESUIL?......ciiiiiiiieie ettt et e e e e b e eneeas 245
[SENSe:JADEMOd:SPECHUM:ISPAN:ZOOM........coiiiiiiieieeie ettt et eneenneeneenneaneen 215
[SENSe:]ADEMod:SPECtrum:SPAN[MAXIMUM.....uiiiiiiiie it eie et et ee e et e e e e e sase e e ebaeesenseeesnnes 216
[SENSe:JADEMOA:SPECHUM[ITYPE]......oi ittt ettt ettt e b e et e eeeenteeneaenea e 267
[SENSe:JADEMOd:SQUEICHILEVEL........occviiiiiieciie ettt ettt eenteeeneeanna s 211
[SENSe:JADEMOd:SQUEICH[ISTATE]. ...ttt ettt ettt b ettt et e naeeenee s 210
[SENSE:JADEMOU:SRATE. ...ttt ettt ettt ettt et e ekt e et e e eae e e bt e e aeeeeseeeneeeseeenbeeeseeanseeeneeansaeaneas 198
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[SENSe:JADEMOA<N>IAFICOUPIING ..ottt ettt ettt et e et et e b e anee e
[SENSe:]JADEMod<n>:SPECtrum:BANDwidth[:RESolution]....
[SENSe:JADEMOd<N>:ZOOM:LENGEN. ...ttt ee e enee e
[SENSe:]JADEMod<n>:ZOOM:LENGLh:MODE..........cccciiiiiiiiie e
[SENSe:JADEMOA<N>:ZOOM:STARL. ... .coitiiiii ittt ee e e be et e e e e e e et e eeeeeneeeaeesneeenns
[SENSe:JADEMOA<N>:1ZOOMI:STATE]...cueeeueeeeeieeeeieeeiesteesee st eseeste et e et esee et sneeeeanee e sneeneeaneeneeaseeneenseeneenean
[SENSE:JADJUSEALL. ...ttt ettt et e e e e e et e e e s st e e e eaas e e e esseeeeasaeeeesseeesnseeaesnneens
[SENSe:]JADJust: CONFIgUre:HY STeresiS:LOWVET ..........iiiiiii ittt enaee e
[SENSe:]JADJust: CONFiIgure:HY STeresiS:UPPET ..ot
[SENSe:]JADJust: CONFigure:LEVEI:DURALON. .......cc..iiiiiiiiiiii ittt
[SENSe:]JADJust: CONFigure:LEVel:DURatioONIMODE.............ccuiiiiiiiieie et
[SENSe:JADJUSt:CONFIGUIEISIMODE. ........iiiiiiiiieitie ettt ettt eb ettt s
[SENSe:]JADJust: CONFigure: TRIGger....
[SENSE:JADJUSEFREQUENCY .......oouiiiiiiiii ettt st
[SENSE:JADJUSTILEVEL. ...ttt ettt ettt
[SENSe:JADJust:SCALE[:YJ:AUTO[:CONTINUOUS].....ccurieeiiiteeittieeeiiee e ettt e esitee e e et e e sesaea e ssaeeesnsseeesnneeeennneeas
[SENSE:JAVERAGESNZICOUNTL......ooiiiiitiiiiii ettt ettt e e e eae e et e e bt e e beeseeeenseeeneeesaeaneas
[SENSE:JAVERAGESNZITYPE. ... ..ottt ettt ettt sttt et enneeaaneeaes
[SENSE:JAVERAGESNZ[:STATESES].... ittt ettt ettt b ettt e e e b e anee e
[SENSe:IBANDwidth:DEMod
[SENSe:]BANDwidth:DEMod: TYPE
[SENSe:IBANDWIAth[:RESOIULION].......iiieiiiiieeciiie ettt e e e e e e e e e e e esbaeeenreeesnnnes
[SENSE:IBWIDh:DEMOU. ..ottt ettt ettt et e e eae e e te e e se e e bt e eneeeseeenbeeeseeanneeeneeanneeanns
[SENSE:IBWIDth:DEMOG:TYPE. ... ..ottt sttt e s ee e e te e e te e e nneeneeneeeneeneeanes
[SENSe:]CORREeCtioN:COLLECH:ACQUITE].....cetiiiiiieiit ittt ettt
[SENSe:JCORRECHONICVLIBAND. ... .oiiiiiiiieitie ettt ettt et e et e et eebeeese e e beeeneeenseeenbeenseaaneaaas

[SENSe:]CORRection:CVL:BIAS

[SENSe:JCORRECHON:CVLICATAIOF?. ...ttt ettt bttt et e b et esne e e bt e b e e abeeaneeeas 156
[SENSE:JCORRECHONICVLICLERN . ......coitiiiiiieitii ettt ettt ettt et e e saeeeteeeateeeseaanseeeneeenneennes 157
[SENSe:]CORRECHON:CVLICOMMENL. .......iiiiiiiiieitie ettt ettt s 157
[SENSE:JCORRECHONICVLIDATA. ... .ottt ettt e et e e et e e e et e e s eas e e e e aeaeeenbeeeeenbeeeanseeeanneeeas 157
[SENSe:]CORRECHON:CVLIHARMONIC. ...ttt ettt ettt et sae et e e et eeseeenseeeneeenneenns 157
[SENSE:JCORRECHONICVLIMIXET. ...ttt ettt ettt e b e e aiae e 158
[SENSE:JCORRECHON:CVLIPORTS.....ccitiiieitiie ettt ettt e e e e et e e e st a e e esa e e ssaeaessseeessasaeeasaseeenseeeannnes 158
[SENSE:JCORRECHONICVLISELECL. ......ciiiiiiiiii ettt ettt e et e e et eebeeenee e 158
[SENSe:]CORRECHON:CVLISNUMDET ..ottt et 159
[SENSE:JCORRECHONIMETHOM. ......coiiiiieiiiie ettt et e et e e e e e e e e e st e e enbeeeennraeeennnas 182
[SENSE:JCORRECHONIRECAI.........iiiiiiiiiiiii ettt ettt et e et e e ete e te e neeeeneeenneennes 182
[SENSe:]CORRection: TRANSAUCENGENEIAE. ......c..ciiiiiiiiiiii it 183
[SENSE:JCORRECHON[ISTATE]. ... ittieeiiieeeeitee e ettt ettt e ettt e e et e e et e e et e e e st e e e easeeeesaseeeessseeeenssaesesseeeensaeesnns 183
[SENSE:JFILTEISNSIAOFF ...ttt ettt et e e ae e e e e e eab e e b e e eteeeseeeaeeaseeeneeenneeenneennes 217
[SENSe:JFILTer<n>:AWEIGhIEA[:STATE].....cciiiitieiie ettt ettt 216
[SENSe:FILTer<n>:CCIR:WEIGHtEA[:STATE]......eeeiurieeeiee et eeetee ettt et e et e et e e s enreeesnaaeeennes 217
[SENSe:JFILTer<n>:CCIR[:UNWeIghted][:STATE]. ... ittt ettt 217

[SENSe:]FILTer<n>:CCITt[:STATe]
[SENSe:]FILTer<n>:DEMPhasis: TCONSstant

[SENSE:FILTEr<n>:DEMPHASIS:STATE].....ccueeieitieieetieie et este et esteete e steeseesteesaessesseeseessesesreennesseesesseeneens 218
[SENSe:]FILTer<n>:HPASS:FREQUENCY:MANUAL..........coeiiiiiiiiiiiiii et 219
[SENSe:]FILTer<n>:HPASs:FREQUENCY[:ABSOIULE].......ccueiiiiiiiiiiiie i 219
[SENSE:FILTEr<N> HPASS[ISTATE]....cueiieitieiieiie ittt ettt et ete et te et sae et e steeseesteeseebeeseesesssensesseennesseeneas 219
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[SENSe:]FILTer<n>:LPASS:FREQUENCYIMANUAL.........oiiiiiiiiiieie e
[SENSe:]FILTer<n>:LPASs:FREQuency:RELative
[SENSe:]FILTer<n>:LPASs:FREQUENCY[:ABSOIULE]........coiiiiiiiiiiiiiieciie e 220
[SENSE: JFILTEr<n>:LPASS i STATE]...ccctete et eeee ettt e et e e e e et e e e st e e e e ssseeeasseaeensseaesnsaeessnseeeanns 221
[SENSE:JFREQUENCY:CENTET ...ttt sttt ettt 186
[SENSe:JFREQUENCY:CENTEISTEP......oiiiiiiiiiieite ettt s 186
[SENSe:JFREQUENCY:CENTENRSTER:LINK .. ..ottt 187
[SENSe:JFREQUeNCY:CENTErSTEPR:LINKIFACTO ... .ottt 187
[SENSE:IMIXEr<x>:BIASIHIGH........ooiiiiiieeiiee ettt et e et e e neeeneeneeanes 148
[SENSE:IMIXEr<X>:BIASILOWYI.....ee ittt e et e e st e e e e e e e et e e e sae e e esaeeesnsaeeesnneeas 148
[SENSe:]MIXer<x>:FREQUENCY:HANDOVET..........ccoiiiiiiiii it 150
[SENSe:IMIXer<x>:FREQUENCY:ISTARL. ..ottt ettt 150
[SENSe:]MIXer<x>:FREQuency:STOP
[SENSe:]MIXer<x>:HARMONICIBAND..........ccuiiiiiiiieiee ettt ettt ens

[SENSe:]MIXer<x>:HARMONIC:BAND:PRESEL. ........ccouiiiiiiiieiiieie e 151
[SENSe:IMIXer<x>HARMONICHIGH:STATE.......ccoiiiie ettt et e e e e eaaeas 152
[SENSe:]MIXer<x>:HARMONIC:HIGH[:VALUE]........ccoiiiiiiiieitieieeseee e 152
[SENSe:IMIXer<x>:HARMONICITYPE........coiiiiiiiiiiie ettt ettt 152
[SENSe:IMIXer<x>:HARMONICELOW].......uoiiiiiie ettt ettt e e et e e et e e e e e e e snseeeennneeas 153
[SENSe:]MIXer<x>:IF?...........
[SENSE:IMIXErSXZ:LOPOWET ...ttt ettt ettt ettt e bttt e eebeesane s
[SENSE:IMIXEr<x>:LOSS:HIGH........ooiiiiiieeie ettt e e e e e e et e e ent e e e sneeeesnnraeans
[SENSe:]MIXer<x>:LOSS:TABLEIHIGH. ..ot
[SENSe:IMIXer<x>:LOSS:TABLE[:ILOWV.... .ottt ettt n e
[SENSE:IMIXEr<X>:LOSS[ILOWI....oii ittt ettt ettt e et e e et e e e ate e e e e e e anbeeeenseeeennreeeannnas
[SENSE:IMIXEISXZIPORTS.....ccittiiiiitieiie ettt a e eh e bbbttt as e bt et bt et e b e e e e nbesbeenbesbeens
[SENSe:]MIXer<x>:RFOVerrange[:STATe]....
[SENSE:IMIXEIr<X>ISIGNGL.......uviieeiiiieeiiie ettt e et e e et e e e et e e e e abeeesaeeeeessaeeeanseeeesseeesnreeens

[SENSE:IMIXEr<x>:THRESNOIA. ...ttt ettt e e et e e e nb e e e s nbee e enneeeeanneeeenneeeaanes

[SENSE: IMIXEISXZ[:STATEY. ...ttt ettt ettt he e et e b e et enae et e e e e beeaaeeeas

[SENSE:IPMETEr<p>:DCYCIEIVALUE. ......ccctiieeeiiee ettt ettt e e e et e e et e e e et e e e sasaeeennaeeerneeannnes

[SENSE:IPMETEr<p>:DCY CIEL:STATE]. ... eiuteteiueetieie ettt sttt sb ettt ettt ettt ettt et eae e sbeeneseeens

[SENSe:IPMETEr<p>:FREQUENCY......cutiitiaiiiitieitet ettt ettt ettt ettt e bttt e b e aane s

[SENSe:IPMETer<p>:FREQUENCY:LINK ..ottt

[SENSE:IPMETEISPZIMTIME......cuiiiiiiiiiieete sttt bbbt bbbttt et st enne e e

[SENSe:]PMETer<p>:MTIMe:AVERAGEICOUNTL........coiuiiiiiiiiiiii et 171
[SENSe:]PMETer<p>:MTIME:AVERAGE[:STATE]. ... ..eiitieiiiiiie ittt ettt et 172
[SENSe:]PMETer<p>:ROFFset[:STATe]
[SENSE:IPMETEIrSPZISOFFSEL.......ciiiiiitiiiiiieit ettt ettt ettt et

[SENSe:IPMETEr<p>:TRIGGEINDTIME. ......ciiiiiiiieitit ettt eb et s

[SENSe:]PMETer<p>:TRIGGErHOLDOR........ccoiiiiiiiiiieiece e 174
[SENSe:IPMETer<p>:TRIGGEIHY STEIESIS. .......utiitiiiiiiiii ettt ettt 175
[SENSe:IPMETer<p>:TRIGGEILEVEL .......coiiiiiiiii e e

[SENSe:IPMETEr<p>:TRIGGEIHSLOPE....... ..ottt e e e e s e e e nb e e e anreeeanneas

[SENSe:]PMETer<p>:TRIGger[:STATe]..
[SENSE: IPMETEr<p>:UPDate[:STATE]. ... eiiiiteieeiiiie ettt ettt s e e e et e e e e e sns e e e ssaeeesnneaeenns

[SENSE:IPMETEISPZ[:STATE]. ...t cueeteiieeitt ettt ettt ettt ettt eb et b et e et e e et e et e bt eae e st e eaeenaeabeennesieens

[SENSe:]PROBe<pb>:ID:PARTNUMDEI?.......iiiiiiiiiiie ittt 161
[SENSe:]PROBE<PD>:ID:SRNUMDEI?.......citiiiiitiee et e ettt et e e et e e e et e e et a e et e e e entaeeesaseeessnneeeannns 162
[SENSe:]PROBE<ph>:SETUP:ATTRALO. ... .ciueiiiiiiiiieitieie ittt 162
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[SENSe:]PROBe<pb>:SETup:CMOFfset
[SENSe:]PROBe<pb>:SETup:DMOFfset

[SENSe:]PROBE<pPD>:SETUPIMODE... ..ottt ettt ettt

[SENSE:IPROBE<PD>:SETUDPINAME?. ... ..ottt ettt e et e e e e e e st e e s s e e e sasreeesasaeeeenneeas 164
[SENSe:]PROBe<pb>:SETUPINMOFTSEL.....oouiiiiiiiiieitie ettt 164
[SENSe:]PROBE<pb>:SETUPIPMODE.........ciiiiiiiiiiiiiie ettt 164
[SENSe:]PROBE<pb>:SETUP:PMOFFSEL.......oiiiiiiiiciiiie ettt ettt et e e eaaeeanes 165
[SENSE:IPROBESPD>ISETUPISTATE?. ..ttt ettt ettt ettt et e e eae e et e st e e beesseeeaeesneeaaseeanneeaneaanneean 165
[SENSE:IPROBESPDZ:SETUP: TYPE?. ...ttt ettt ettt ettt esne et eane e e teeneenseeneennenn 166

CALCulate<n>:DELTamarker<m>:FUNCtion:AFPHase:RESUI?...........ccoooiiiiiiiii e 308
CALCulate<n>:DELTamarker<m>:FUNCtion:AFPHaSE[:STATE]........ccocuiriiiiieiiie e 308
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEr:MODE.............cccoiiiiiiiiiiieeieece e 306
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:RESUIt?..........ccoiiiiiiiiie e 307
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEISPAN...........ccoiiiiiiie e se e neee e
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer[:STATe] .
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]..........cccoiiiiiiiiriiiiiciieeee 293
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X........ccoiiiiiiiiieeiiee e 293
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:Y .......ccoiiiiiiiiiiiiie e 294
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOInt:Y:OFFSet........ccocoiiiiiiieeeeees 294
CALCulate<n>:DELTamarker<m>:FUNCHON:FIXEd[:STATE]........oiiiiiiiiiieiii et 294
CALCulate<n>:DELTamarker<m>:LINK ...... ..ot 273
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT ... 290
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT........ccciiiiiieiiiiee e see e siee e e s e e anaeaeens 291
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt.... 291
CALCulate<n>:DELTamarker<m>:MAXIMUM[:PEAK]..........ooo i 291
CALCulate<n>:DELTamarker<m>:MINIMUMILEFT.........cooiiiiiiie e e eaea e 291
CALCulate<n>:DELTamarker<m>:MINIiMUMINEXT ........ccoiiiiiiiii e 292
CALCulate<n>:DELTamarker<m>:MINIiMUM:RIGHTL............cooii e 292
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK]........c.coiiiiiiie s 292
CALCulate<n>:DELTamarker<m>:IMODE............cociiiiiiiiiie ettt ettt nbe e 274
CALCulate<n>:DELTamarker<m>:MREFEIrENCE............ccoiuiiiiiiiieiiie et 274
CALCulate<n>:DELTamarker<m>:SGRaAM:FRAME. ..........cccuitiiiieeeiiee et e e eseae e snaeeeeneeas 284
CALCulate<n>:DELTamarker<m>:SGRam:FRAMe.. ... 315
CALCulate<n>:DELTamarker<m>:SGRaAM:SAREA........ccciuiiiiiiiieiiiie et 284
CALCulate<n>:DELTamarker<m>:SGRaAM:SAREA..........cccureiiiiieiiiie e eee e see e e e eeee e e e e nneeeeaneeeens 315
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXIiMUM[:PEAK]........cccoceiiiiieiiie e 285
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXIimMUM[:PEAK]........cocoiiiiiiiiie e 316
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK]........c.ooiiiiiiiiiiieeee e 285
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINiMUM[:PEAK]..........ccoiiieiiii e 316
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimMUM:ABOVE...........cooiiiiiiiiieaiiie e 285
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXiMUM:ABOVE........c..ceeriuiteaiiieeeiiee e eiieeeetee e seeeeieee e 316

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXIMUM:NEXT .........ccoiiiriiieeiee e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXIMUMINEXT ........ccooiiiiiiiiiiiieiie e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK]
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CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK]. .
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIimum:ABOVE.............ccociiiiiiiiiiiiiiic e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINiMum:ABOVE..........ccccceeiiiiieiiiie e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimUM:BELOW...........cccooiiiiiiiiiiiiicieceseee e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimMumM:BELOW..............cccceiiiiiiiiiiiiicise e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUMINEXT.........cccceiiiiiiiiiie e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimUM:NEXT ..........ccccceiiiiiiiinieinieee e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMum[:PEAK]...........coiiiiii e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIiMUM[:PEAK]...........cccooeiiiiiiiiiiiiieeeree e
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe... .
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME...........cccciiiiiiiiiie e

CALCulate<n>:DELTamarker<m>:SPECrogram:SAREA............ccciuiiiiiiiiiiieiie e

CALCulate<n>:DELTamarker<m>:SPECtrogram:SAREA. ...........cciiuiiiiiiiiiieiee et

CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]..........cccooiiiiiiiiiie e 285
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]...........ccccctrrieriiimieiiene e 316
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINIimMum[:PEAK].........cccccciiiiiiiiiiiiieiiieie e 285
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]..........coiriiiiiiiiie e 316
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimUmM:INEXT .........cccoiiiiiiiiiiiiieiie e
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT.........ccooooiiiiiiiiiiieiee e
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVE..........ccccceeiiiiiiiiieieiiee e

CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVE...........cccceeiiimiiiiiiiiiiiiiesie e

CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELow... ... 286
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW............cccoiiiiiiiiiiiiiieeiiee e 317
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT .........ccccccoiiiiiiiiiiiiie e 287
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT.........ccccoiiiiiiiiiiiieii e 318
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]..........ccoiiiiiiiiiieiiee e 287
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimUum[:PEAK]..........cccccoiririiiriiinieiiienee e 318
CALCulate<n>:DELTamarker<m>:TRACE.........ccccriiiiiiiieii ittt 275
CALCulate<n>:DELTamMarker<m>:X.......coo ittt ettt re e 275
CALCulate<n>:DELTamarker<m>:X:RELAVE?.........ccoiiiiiiiiiieeie e 276
CALCulate<n>:DELTamarker<m>:Y?........... .

CALCulate<n>:DELTamarker<m>[:STATE]........cotiiiiieiiiieeiii ettt ettt e e tae e e e bae e e eeeeeeenseeaeaneeeas

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEI<MA>........ccoiiiiiiiiiieeiiieeeiee e e see e nee e e aneee e 273
CALCUIAESNZIFEED. ...ttt ettt 335
CALCUIAESNZIFORMAL. .. ...ttt ettt b et b et nb et e s b e b e 211
CALCUIAtE SN LIMIESIIZIACTIVE? ... ettt ettt e e et e et e e e et e e et e e e neeeeanseeeeanseeeanseeeenneeeeannes 328
CALCulate<n>:LIMit<li>:CLEAr[:IMMEIAte]..........cccuieiiiiiieeieiie et e e 330
CALCuUlate<n>:LIMit<li>:COMMENt.........coiiiiiieietie ettt ettt ens 319
CALCulate<n>:LIMit<li>:CONTIOEDOMAEIN........ccciiiiieiiiieeeiiee e e eeee e e e s e e s e e e sraeaesneeeesnneeeenneeeeanneeens 320
CALCulate<n>:LIMit<li>:CONTrol:MODE ...320
CALCulate<n>:LIMit<li>:CONTIOLOFFSEL.......cciiiiiiiiiiee s 320
CALCulate<n>:LIMit<li>:CONTIOLSHIFL. ..ottt e s 321
CALCulate<n>:LIMit<li>:CONTIOESPACING. ... ceitie ittt ettt e 321
CALCulate<n>:LIMit<li>:CONTIOIEDATA]. ..ottt ettt sttt sbe e 319
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CALCulate<n>:LIMit<li>:COPY....

CALCUIate<N>:LIMIt<II>IDELEE. ... .ccueiiiiieiieee ettt ettt e et e et e e st e ebeeeseeanseeenneeneeenns
CALCUIAtESNZ I LIMItIISIFALL?. ...ttt et et sae et e e est e et e e s seeeseesnseeseeenseessenanneenns 331
CALCulate<n>:LIMit<li>:LOWENMARGIN. ........oiitiiiiiaie ittt ebe e
CALCulate<n>:LIMit<li>:LOWEIMODE...........ccoi ittt ettt et neeesaea e
CALCulate<n>:LIMit<li>:LOWEIOFFSEL........cueeiiiiiee ittt s e e e nnee e e enaeeeennaeeennnenas
CALCulate<n>:LIMIt<II>:LOWEISHIFL........coiiiiiiiieie ettt
CALCulate<n>:LIMit<li>:LOWEISPACING........eteiieaiieaitie et ettt ettt e be et aeseeeaeeeseeaneeesaeeenneenes
CALCUIate<N>:LIMIt<lim>:LOWEISTATE. ... .eiieeeeeeeeiee ettt e e e e e et e e snee e st e e e ssaeeeasaeeesnsaeeesnseeeennneeas
CALCulate<n>:LIMit<li>:LOWer:THReshold...
CALCulate<n>:LIMit<li>:LOWEIT:DATA]. ...ttt ettt et et e e et e e e e teeabeesaeeeeeeeneeenbeaaneaenes
CALCUIate<n>:LIMIE<IIZINAMEL........oooi ettt et e e e e e e st e e e sseeeeateeeeenseeeeenseeeannneeeannes
CALCUIAtE SN LIMItSIISISTATE. .. ettt et b ettt ettt e b e nae e et e eanees
CALCulate<n>:LIMit<li>:TRACE<IICHECK. ..ottt
CALCUIate <N LIMIESIIZIUNIT ..ottt e et e e ettt e e st e e e ssseeeesseeeeesneeeenseeeennseeeannneeeannes
CALCulate<n>:LIMit<li>:UPPEIrMARGIN. ........oiitieititiiie ittt ettt e s
CALCulate<n>:LIMit<li>:UPPEr:MODE...........cccooiiiieie ittt et st e e et e nes
CALCulate<n>:LIMit<li>UPPEIOFFSEL..........coiiiiie ettt e e et e e s nee e e snaeeesnneeeenneeeeanes
CALCulate<n>:LIMit<li>:UPPer:SHIFt .
CALCulate<n>:LIMit<li>:UPPEr:SPACING. ........teiiiiiiaie ettt ettt e et e eeeeeeeeebeesaeeaseeeneeasaeaneas
CALCUIate<N>:LIMIE<Ii> I UPPEISTATE. ...ttt see ettt e et e e e et e e e st e e e sneeeeanneeeeanseeeannneeeannneeens
CALCulate<n>:LIMit<li>:UPPer:THRESNOIG. .........couiiiiiiiiiiie e
CALCulate<n>:LIMIt<li>:UPPEIT:DATA] ... ittt ettt ettt et e et e e e bt e e ee e et e eseeeneeesneeeneeennes
CALCuUlate<n>:MARKEI<MZIAOFF ...t ee e et e e st e e s e e e e sseeeeesaeeeeneeeesnnneeens
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESUR<t>]?.........cccooiiiiiiiiiiiiicieee, 251
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]:RELative?............cccceeiriiirniiiniiiiecnens 252
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESUI<t>]7.....ccoiiiiiiiiiiie e 251
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRIier[:RESult<t>]?................. ....252
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:DISTortion[: WRITe:RESUlt<t>?..........cccceiiiiniiiiiiinns 253
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERROIM:RESUIt<t>]7.......cccoiiiiiiiiiiiiiee e 253
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]:RELative?...........cccceceerreirirreiirircenn 252
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESUIt<t>]?.......ccciiiiiiiiiiiiiee e 251
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]:RELative?............ccccecurrieriiiniinicniee 252
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESUI<t>]?........cooiiiiiiiie et 251
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:SINad:RESUIt<t>7.......cccooiiiiiiiiiiiiee e 253
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod: THD:RESURSt>?........ccoiiiiiiiii et 254
CALCulate<n>:MARKer<m>:FUNCtion:AFPHase:RESuIt?...... .
CALCulate<n>:MARKer<m>:FUNCHON:AFPHASE[:STATE]......ccciueeiiiiiieiiie e
CALCulate<n>:MARKer<m>:FUNCHON:BPOWEIAOFF ..........oooiiieiee et eeee e e e e
CALCulate<n>:MARKer<m>:FUNCtion:BPOWErMODE............cccciiiiiiiiiiieiie e
CALCulate<n>:MARKer<m>:FUNCtion:BPOWErRESUR?............ccooiiiiiiiiii e 305
CALCulate<n>:MARKer<m>:FUNCHON:BPOWEISPAN..........ccciiiiiiiiie it eea e e 305
CALCulate<n>:MARKer<m>:FUNCtION:BPOWEIT:STATE].......ccciiiieeiiiie et eeteie ettt aee e 305
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABEI[:STATE]........ceeriierriiiieeiieeeeiee e 295
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:COUNL?..........oeiiiiieeiie et see e a e seeee e 296
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE... ...296
CALCulate<n>:MARKer<m>:FUNCHION:FPEaKS:SORT........ccoiiiiiiieeiiiie e 297
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:STATE.......cccoiiiieeiie e ciiee e eee et e e see e nneee e neeeeaneee s 297
CALCulate<n>:MARKer<m>:FUNCHONFPEAKS:X?.......coiiiiiiiiii e 298
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS Y 2.t 298
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CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate]...
CALCulate<n>:MARKer<m>:FUNCHON:NDBDOWN.......ccccuuitiiuiiiiiiiee e eiee et e s enieeesneeeesseeeesnneee e
CALCulate<n>:MARKer<m>:FUNCtion:NDBDoWN:FREQUENCY?..........ccceeiiiiiiiiiieiieeieenee e 300
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:QFACHOI?.........c.coiiiiiieiiiaiie it 301
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:RESUI?..........cceiiiiiiiiiiiiiii e 301
CALCulate<n>:MARKer<m>:FUNCHON:NDBDOWN:STATE........ccoiiuireiiiieeiiieeasiieeaneeeeeieeeesseeeasneeeanneeeeannes 301
CALCulate<n>:MARKer<m>:FUNCHtion:NDBDOWN:TIME?.......ccccciiiiiiiiiieiie et 302
CALCulate<n>:MARKer<m>:FUNCHON:PNOISE:AOFF ..........ooiiiiiiiie e 303
CALCulate<n>:MARKer<m>:FUNCtioNn:PNOISE:RESUIL?.........ccoeiiiiieeiie et 303
CALCulate<n>:MARKer<m>:FUNCtion:PNOQise[:STATe].... .
CALCulate<n>:MARKer<m>:FUNCHON:REFEreNCe.........c..ooi it 188
CALCuUlate<n>:MARKEISMZILINK ......coiiiiiiiii ettt e st e e e e e saee e e s aeeeeasaeeesneeeesnnneeeanseeeensneeennes
CALCulate<n>:MARKer<m>:MAXIMUMILEF T ...t
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ...ttt et e e e sne e e aeeeaannes
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL..........ciiiiiieiie e sneeeenes
CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:MINIMUM:LEFT ...
CALCulate<n>:MARKer<m=>:MINIMUMINEXT ........cooiieoiiieeiiie e see e e e s nee e e seee e e nneeeesneeeennes
CALCulate<n>:MARKer<m>:MINimum:RIGHt... .
CALCulate<n>:MARKer<m=>:MINIMUM[:PEAK].......coo et ee e
CALCulate<n>:MARKEr<mM>:PEXCUISION........ccciiuitiiiiieaiieeaiieeeaieeeasteeeasteeesssseeeaseeeaasseeesasseeesasseessnsseeasns
CALCulate<n>:MARKer<m>:SGRAM:FRAME...........ccoiiiiiiiiiiie ettt
CALCulate<n>:MARKer<m>:SGRaAM:FRAME.........cocuiiiiiiieiiie et ee e
CALCulate<n>:MARKer<m>:SGRAM:ISAREA.........cccuiiiiiieiiiieeeiie e eeee e st e e seeeeesteeeeasteeeesteeeesneeeeanneeeeannes
CALCulate<n>:MARKer<m>:SGRAMISAREA. ........coiiiiiiiiiiie et
CALCulate<n>:MARKer<m>:SGRam:XY:MAXIiMUM[:PEAK]......c.coiiiiiiieie e 280
CALCulate<n>:MARKer<m>:SGRam:XY:MAXIiMUM[:PEAK]........cciiiiiiieie e 31
CALCulate<n>:MARKer<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SGRam:XY:MINimum[:PEAK]

CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM:ABOVE..........ccoiuiieiiie et
CALCulate<n>:MARKer<m>:SGRam:Y:MAXiMUM:ABOVE. ........ccceiiiiiiiiiieiie et
CALCulate<n>:MARKer<m>:SGRam:Y:MAXiMUM:BELOW.........ccccciiiiiiiiii e
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIiMUM:BELOW..........cccciiiiiiieiiii et
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUMINEXT ........cooiiiiiiiiiieiit e
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM:INEXT ........ooiiiiiiii e
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUM[:PEAK]......ccciiiiiiiei e
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum[:PEAK]... .. 312
CALCulate<n>:MARKer<m>:SGRam:Y:MINIiMumM:ABOVE..........ccceiiiiiiiiiiie it 282
CALCulate<n>:MARKer<m>:SGRam:Y:MINIiMUM:ABOVE..........ccceiiiiieeiiee e eee et neeeeeaee e 313
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUM:BELOW. ..........cccoiiiiiiiiiiiiiiie e 282
CALCulate<n>:MARKer<m>:SGRam:Y:MINimumM:BELOW..........cc.coiiiiiiiiiiiie e 313
CALCulate<n>:MARKer<m>:SGRam:Y:MINIimMUMINEXT ........cccoiiiiiieiiie e e e e e seee e 282
CALCulate<n>:MARKer<m>:SGRam:Y:MINIimMUMINEXT .......cccooiiiiiiiiiiiii et 313
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUM[:PEAK].........coiiiiii e 283
CALCulate<n>:MARKer<m>:SGRam:Y:MINiMUM[:PEAK].........coiiiiiiiiiiie e 313
CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe....
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. ...
CALCulate<n>:MARKer<m>:SPECtrogram:SAREE. ........ccccuiiiiiiiiiiieiiieitee e
CALCulate<n>:MARKer<m>:SPECtrogram:SAREE. .........cccuiiiuiiiiiiiie ittt
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXIimUmM[:PEAK].........ccoiiiiiiiiie e 280
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CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK].... .
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]........ccoooiiiii e
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimUm[:PEAK].........cccccrriiiiiriiiiieiienee e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimUmM:ABOVE. .........cccceiiiiiiiiiieiieiiee it
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVE..........cccooiiiiiiiiiie e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimumM:BELOW............cccccoiiiiiiiiiiiiiiccee e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimUM:BELOW............cccccieiiiiiiiiiiiii e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXIimUM:INEXT ........cocoiiiiiiiiiiie et
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXIMUM:NEXT.........ccccoriiiiiiiiiiiiiieec e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]... .
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]........ccooiiiiii e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE............cocoiiiiiiiiiiiiiiccieeeeee e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE............cocoiiiiiiiiiiiiiieie e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimUmM:BELOW...........ccoiiuiiiiiiiiiiiiie e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELOW...........cccceiiiiiiiiiiiiciieee e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimUm:INEXT .........cccoiiiiiiiiiiiiieiie e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT ..........cooiiiiii e
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK] .
CALCulate<n>:MARKEIr<M>:TRACE. .......cocuiiiiiieee et

(07 I O N ] = 1 (N g B 1Y o =T S 02 b SR 272
CALCUIate<n>:MARKEIrSM>:X:SSIZE.......oiiiiiiiiiieiiee ettt ettt 277
CALCUIate<N>IMARKEISMZIY 2.ttt sttt s 272
CALCulate<n>:MARKEIr<MI[ISTATE]. ....c.uutiieeiteeiiee ittt ettt ettt ae e

CALCulate<n>:MARKer<ms>:LINK:TO:MARKEIr<mMA>........cccooiiiiiiiiiiiiiieiieee st

CALCulate<n>:PMETer<p>:RELAVEISTATE. .....ccciiiiiiie ittt e e e e e e neee s

CALCulate<n>:PMETer<p>:RELative[:MAGNItUAE].........c.ceriiriiiiiiiiie e

CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE.. .
CALCulate<n>:SGRam:CLEAr[:IMMEIate].........c.ueeiiiiieiiiiieeeie ettt e e
CALCuUIate<n>:SGRAM:ICONTINUOUS. .......ceeiiiireeiiieeeeiieeesieeeasseeeeesteeaeateeeesseeeaasseeeassseeeaseeeaanseesansseeesnseeens
CALCulate<n>:SGRamM:FRAMEICOUNL...........ocoiiiiiiiiiiiieite et
CALCulate<n>:SGRaM:FRAME:SELECL............oiiiiii e
CALCUIate<n>:SGRAMIHDEPTN.........cooiiiiiiii et e s e e e e e et e e e ntee e snaeeesnseeeennneeeanes
CALCUIate<nN>:SGRAMILAYOUL. ..ottt ettt ettt
CALCulate<n>:SGRam:THREEAIM[:STATE]. ... .ueieiiiieeiiie ettt e e e e e e snee e e s nneeeeanaeas
CALCUIate<N>:SGRAMITRACE. ... .ciiiiiiie et eriie et e et e e st e e et e e et eeeasteeeaanteeeaanseeeaseeeaanseeeaansaeeannseeeannnes
CALCulate<n>:SGRam:TSTamp:DATA?... .
CALCulate<n>:SGRaM:TSTaAMP:STATE]. ... cueeieiiiiee ittt ettt et e et e e et e e e e saee e e e beeeaanbeeeaneeeeaneeeean
CALCUIAtE<N>:SGRAMIISTATE]. ...ttt ettt a ettt esae et e beesaee e
CALCulate<n>:SPECtrogram:CLEar[:IMMediate]...........cccuiiiiiiiiiiiiiie e
CALCulate<n>:SPECtrogram:CONTINUOUS........ccouiiaiiiiiaiiiieaeteee e eiee et e e e e e e aee e e e aebeaesseeeesnsseeaanseeeanneeeas
CALCulate<n>:SPECtrogram:FRAMEICOUNTL............oiiiiiiiiiiii it
CALCulate<n>:SPECtrogram:FRAMEISELECL............ooiiiiiiiiii et
CALCulate<n>:SPECtrogram:HDEPTN. ... ettt e e
CALCulate<n>:SPECIrOGramiLAYOUL.........couiiiiiiiieiti ittt ebeeaeeeens
CALCulate<n>:SPECtrogram:THReedim[:STATe]....
CALCulate<n>:SPECIrOgram:TRACE. ..ottt ettt e ettt e be e e e te e e e enteeeeaneeeeanneeeeannes

CALCulate<n>:SPECtrogram:TSTampP:DATAT ......o ottt 260
CALCulate<n>:SPECtrogram:TSTamP:STATE].......uieiuiiiiieiie ittt ettt 261
CALCulate<n>:SPECHrOgram:STATE]. ... ..uie it eitee ettt ettt et e e et e e e saee e e e aaeeaeabeeeaanseeeaaneeeeanneeaeas 259
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CALCUIAtESNZIUNITANGLE. ...ttt ettt nn e
CALCulate<n>:UNIT:POWer..
(7 I @] = 1 (= o o 0 N |0 SRS

CALibration:PMETer<p>:ZERO:AUTO ONCE..........ocoiiiiieeiie ettt et eaae e e eneeeeennee s 168
CONFigure:ADEMod:RESults:AM:DETector<det>:MODE...........cccociiiiriiiiiieeeeeese e 225
CONFigure:ADEMod:RESults:AM:DETector<det>:REFErence.............cccceviiiiiiiiiiiiciicic e 224
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>.............ccccooiiiiiiiiinicinennn. 225
CONFigure:ADEMod:RESUItS:AM:DETECtOr<det>:STATE.......eeiiiiiie ettt 224
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE............ccciiiiiiiieiiieie e 225
CONFigure:ADEMod:RESults:FM:DETector<det>:REFErencCe. ..........ccccooiieiiiiiiiiiiiieiie e 224
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>..........cccccooeiiiiiiiiiiiiiee s 225
CONFigure:ADEMod:RESults:FM:DETeCtor<det>:STATE..........coiiiiiiiiiiiiieiie e 224
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE.............ccccotiiiiiiiiiie e 225
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence...........ccccociiiiiiiiiiiii e 224
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>...........ccccccoeveiiineniie e 225
CONFigure:ADEMod:RESults:PM:DETECtOr<det>:STATE. .......cciiiiiieiieiiee ittt 224
CONFigure:ADEMOA:RESUISIUNIT .....cuiiiiiiiieitii ettt

DIAGNOStIC:SERVICEINSOUICE. .....ceiiiiiieeeiiee ettt et et e e st e e s e e e st e e anteeesneeeeanseeeeanseaeeanneaennseeas

DISPIAYIFORMEL. ...ttt h ettt ekt e bt e bt e e bt e e he et e e e he e bt e ene e e bttt et

DISPlay[:WINDow<n>]:MINFo[:STATe]...
DISPIay[:WINDOWSNSTIMTABIE.......ccuiiiiiie ettt ettt ettt et
DISPlay[:WINDow<n>]:SGRam:COLONDEFAUIL...........ccccoiiiiiiiii e
DISPIlay[:WWINDow<n>]:SGRaM:COLOMLOWVET........ccuiiiiiiieeiie ettt ettt e e e e e snnee e e
DISPlay[:WINDow<n>]:SGRaM:COLONSHAPE. .......coiiiiiiie ettt
DISPlay[:WINDow<n>]:SGRAM:COLOINUPPET........cciiiiiiiiiiiie ittt
DISPlay[:WINDow<n>]:SGRamM:COLOI:STYLE]. ...ttt
DISPlay[:WINDow<n>]:SIZE
DISPlay[:WINDow<n>]:SPECtrogram:COLOrDEFAUIL............cccooiiiiiiiiiiiieee e
DISPIlay[:WWINDow<n>]:SPECtrogram:COLOMRLOWET...........ooiiiiiiiiiie ettt
DISPlay[:WINDow<n>]:SPECtrogram:COLOMRSHAPE. .........ccuiiiiiiiiiie it
DISPlay[:WINDow<n>]:SPECtrogram:COLOMUPPET...........c.coiiiiiiiii et
DISPlay[:WINDow<n>]:SPECtrogram:COLOIM:STYLE].....ccuuteiiiiieaiiiie ettt
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACEe<t>:MODE...........ccccootirriiiiiiie et
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtNUOUS...........cccceeirmirriiiiieniieiieiieee
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACE<t>:SELECL...........cccciririiriiiiiciereceee e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:Y:SPACING.......ccroiiriieiiiiierii e
DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACE<t>:Y[:SCALE].......ceiiiiiitiaiiieiiiiiteie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO ONCE... .
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:MODE...........ccccceririrriiriiiiienieeeeree e

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:PDIViSiON.........ccccceeriiriiaiiiiieiic e

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE:RLEVEL........cccceririiriiiiiiiiieiiecee

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet.........c.cccccvrviiriiriiinnns 189
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:RPOSItiON.........cccceriririiiiiieiiieieeiieee 195
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE:RVALUE........c.cceerirriiriieiieeseeeen 222
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>[:STATe]...

FORMat: DEXPOIM:DSEPAIAtOr. .......cciiiiiiieeee ettt e e e et e e e e e e e e e e e e e eeansaneeeeeeennnnnees 248
FORMat:DEXPOMFORMAL. ...ttt e et e e et e e et e e e et e e e eas e e e e seaeeenseeeeenseeeaanreaeas 247
FORMAt:DEXPOIMHEADET ... ...eiiieeee ettt ettt ettt e et e e et e e et e e e eateeeeaaeeeanbeeeeenbeeeensreaens 248
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FORMat:DEXPort: TRACes....

FORMEBE I D ATA] ettt ettt ettt ettt e et e e e st e e st e e a b e e ebeeea e e e eaeeemse e seeenseeeaeeemseeeneeenbeeeneeeseesnseenaeanns
INITiate:SEQUENCEIABORI. ...ttt e e e et e e et e e e e e e nae e e asteeeansteeeanneeeeanseeeeanneeennneeas
INITiate:SEQUENCENIMMEIALE. ... .eiiiiiiii ettt ettt abe e es 234
INITiate:SEQUENCEIIMODE........ .ottt e et e e et e e e e be e e e emte e e e aneeeeanneeeaanneeeaanneaean 234
INITIQEESNZICONIMEAS. ....ceeee ettt s e e et e e et e e s aseeeeasee e e e seeeeanseeeaenseeeannseeeansseeaassaeeanseeennaneenns
INITiate<n>:CONTinuous

INITIAtESNS[IIMMEIALE]. ......eee ettt et ettt e e ettt e e e st e e e mbe e e e nne e e e anbeeeanbeaeanneaeaas

LN UL o0 I =Y LU= T o SR
INPut:AT Tenuation:AUTO .
INPut:ATTenuation:AUTO:IMODE..........c. ittt ettt e et e bt e e e e e eaeeebeeeseeeseesneeeneeenes 191
INPUt: AT Tenuation:PROTECHONIRESEL........ccuiiiiiiie ettt e et e et eeennneeeas 144
INPULICONNECEON . ...ttt h et h et b e et eehe e e bt e e he e e bt e ehb e e st e enneebeeannes
INPULICOUPHING. ...ttt ettt et e e et e e eheeese e e e aeeenbeeeseeenseeemeeemseeesbeeabeeansaenneeensaeaneaanns
INPUEIDPAT ...ttt ettt et e et e et e et e e est e e beeesseeseeenseesaeesbeesaeeenseesnseenbeeasseeseesnneeseeans
LU = I SRRSO
INPULEATTIAUTO . ..ttt ettt ettt ettt et e e e ae e e he e eaee e seeenbeeeaeeenseeeneeabeeaneeeaneeensaenneas

IN P UL E AT ToSTATE. ..ttt ettt ettt ettt e e bt e et e e st e et e e esseeaeeesseeaseeesse e seeenseesseeenseeasseanseesnneanneean
INPut:EGAIn[:STATe]
INPULIFILEIPATH. ..ottt ettt et e b e e e et e e aeeeabe e st e e b e e eaeeenseeenseebeeeneeeseesnreaseeanns

INP UL I LT Y IG IS TATE]. .ttt ettt ettt ettt et e e st e et e e e s e e nseeeateeaseeesseesseesnseeseeenseeassaenseesnneansenans 145
INP UL GAINISTATE. ...ttt ettt ekttt h e e bt e e a bt e bt e e s bt e e bt e em bt e eheeenbe e e b e e enbeeanneenbeens 193
INPULGAINIVALUE]. ..ttt ettt ettt e ekt e e h e e e ae e e st e eabeeeheeesseeesbeamseeesseesbeeensaeaneeensaeaneaanns 193
LN UL Y LT = oo ST 145
INPULISELECL. ...t et h et e h e b e e h et e bt e e ab e e bt e e he e e bt e emb e e bt et e e ebeeenes 145
INSTrument:CREALE:IDUPLICALE. .......oiiiiiieiiiii ettt ettt e st e e e sae e e e e ebeeaeenneeeensneeaanes 139
INSTrumMeNt:CREALEIREPLACE..........oi ittt e e et e e s nae e e snn e e e e snneeeanneeeenseeeennes 139
INSTrument:CREate[:NEW]
INSTIUMENTIDELELE. ... ettt et e e et e e et e e ab e e e e st e e e s st e e e smnbeeeanseeeaannneeannneas

LN ST a1 L I S USSP 140
INSTrUMENERENGME. ...ttt h et h e et e b e bt e st et e et e e abeeaneeas 141
INSTIUMENTIESELECE]. ..ottt ettt ettt e ettt e e tb e e et bt e e eabb e e e e mte e e e eneeeeaneeeeanneeeaanneaeas 142
LAYOUEADD[:WINDOW] ...ttt ettt sh ettt ekt bt e be e e e nareete e 237
LAYOUt:CATAIOGL:WINDOW] ...ttt h et ettt e bttt e bttt e et e e nbeeeneeetee e 238
LAYOUL: IDENETY[:MWVINDOW]? ...ttt ettt ettt e et e e et e e e e e eae e e s e e eneeebeeeneeenneeenneeseeannas 239
LAYOULIMOVE[IWINDOW]......teetieetteeetie ettt et etee ettt et e et e ssee e st e esse e seeesseesseesnsaeesseensaessseensesenseenseeanes 239
LAYout:REMove[:WINDow].... ....240
LAYOUL:REPLACE[:VWINDOW]. ...ttt ettt ettt ettt e et e e e st e et e e eaeeemseeeneeebeeeneeeneeenneenseaennas 240
[ o TU ) ] N (=T OSSPSR 240
LAYOULWINDOWSNZIADD?..... ettt bttt ekt b e h et ab e e bt e e st e ehe et e e et e e b e e anneenneas 242
LAYOUt:WINDOWSNZIIDENLIfY 2. ..ottt ettt ettt e et e e b e e e e e e eaeeemteeaseeenbeeeneaanneean 242
LAYOUL:WINDOWSNZIREMOVE. .....ccutiiiiiiiee et eiie e ettt e et e e se e e ssatee e anseeeaseeaeasaeeesnseeeesnseeeesnseeeensneeennes
LAYOUL:WINDOWSNZIREPLACE. ...ttt ettt ettt
LAYOULWINDOWSNZITYPE ...ttt ettt ettt et et e et e e e e eaeeenseeeseeebeeensaenneeensaenneeanne
MMEMOTY:LOAD SNZILIMIL. ..ottt ettt ettt enaeeeneeas
MMEMory:STORe<n>:1Q:COMMent.. .
MMEMory:STORe<n>:IQ:FORMAL..........ooiiiiiiii e e
MMEMOTY:STORESNZ QIS TATE. ...ttt et a ettt sae et e b e et e teenenes
MMEMOTY:STORESNZILIMIL. ...ttt ettt ekt bttt e b e e b e e eaeeebeeenbeenbeeanne
MMEMOTY:STORESNZILIST ...ttt ea ettt e e bt e eae e e et eeabeeebeeeaseeeaeeenseeeseeenbeesneeanneean

User Manual 1178.9049.02 — 10 351



R&S®FSV3-K7 List of Remote Commands (AnalogModAnalysis)

MMEMOTY:STORESNZIPEAK ... .ottt ettt et h ettt ab e bt e hb e e bt e eabe et e e beesaeeaneeeas
MMEMory:STORe<n>:SPECtrogram..

MMEMOTY:STORESNZITRACE. ...ttt ettt a ettt ettt e e bt e e be e neneenbe e
OUTPut:ADEMOod[:ONLINEJ:AF[:CFREQUENCY L. .....ceiiiiiiieitet ittt 185
OUTPUt:ADEMO[:ONLINEIPHONES. ..ottt ettt 185
OUTPuUt: ADEMOA[:ONLINEJ:SOURCE. .....cutiiiiiiiieeit ettt 184
OUTPUt:ADEMOA[:ONLINEII:STATE]. ...ttt ettt 184
OUTPULTRIGGEr<tP>:DIRECHON. ...ttt ettt e et e e et e e e ebb e e e enneeeesnneeeeanneeas 207
OUTPULTRIGEISIPZILEVEL. ...ttt ettt s 207
OUTPULTRIGGEISIPZIOTY P, ettt b ettt ettt e e e eaeeeaeeenees 207
OUTPUt: TRIGGer<tp>:PULSE:IMMEIAtE. ..........eeiiiiiieiiiiie et 208
OUTPUt:TRIGEr<tp>:PULSEILENGIN. ..ottt 208
READ IPMETEISPS 2.ttt etttk b bbbt ettt e et e ae e e e bt et eene e es 169
SOURce<si>:EXTernal<gen>:FREQUENCY..........ccoouiiiiiiiiiiie ettt 176
SOURces<si>:EXTernal<gen>:FREQuency:COUPING[:STATE]......ccceeriiriieiiiaiie ittt 177
SOURCces<si>:EXTernal<gen>:FREQUENCY:OFFSEL..........cccciiiiiiiiiieiiceeeee e 178
SOURces<si>:EXTernal<gen>:FREQuency[:FACTOr:DENOMINGLOr..........cccccouiiiiiiiiiiieiii e 177
SOURces<si>:EXTernal<gen>:FREQuency[:FACTOr:NUMEIatOr............cocieiiiiiiiiiiiiieeeeeee e 178
SOURce<si>:EXTernal<gen>:POWEI[:LEVEI].........coiiiiii e 179
SOURCce<si>:EXTernal<gen>:ROSCillator:SOURCE].........ciiiuiiiiiiiii it 180
SOURCe<SIZEXTErNal<GEN>[:STATE]. ..ttt ettt et s 179
SOURCce<si>:POWer[:LEVel][:IMMediate]:OF FSet..........cccoiiieiiiie e 179
SYSTem:COMMunicate:RDEVice:GENerator<gen>:INTerface..........ccccoiiiiiiiiiiiiiiiee e 180
SYSTem:COMMunicate:RDEVice:GENerator<gen>:TYPE...........ccociiiiiiiiiiiii e 180
SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATE].......eeiuiiiieiiieniieiie e 166
SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNI?.........cooiiiiiiiiiie et 167
SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFine

SYSTem:COMMunicate: TCPip:RDEVice:GENerator<gen>:ADDRESS............cccccteiiiiiiieiiiiieeiie e 181
SYSTem:PRESE:CHANNEIEEXEC]. .. ..ttt ettt ettt

SY STEMISEQUENCET......ciiiieeiiee ettt e et e e ettt e e ssteeeeasaeeeesaeeesnseeaesnseeeeasseeeasseeeansaeeennseeeannneneannes
SYSTEM:ISPEAKENVOLUME.......ciiiiiieiieiiet ettt ettt
TRACESNZIDATA]L -ttt ket h et h et eh et e bt e e bt e e e bt et b e e e ettt aeenean
TRIGGEr:SEQUENCELDTIME. ...ttt bttt ettt e b e
TRIGger[:SEQUEeNCE]:HOLDOF: TIME]. ...ttt ettt
TRIGger[:SEQuence]:IFPOWEr:HOLDOR ..o e
TRIGger[:SEQuence]:IFPower:HY STeresis

TRIGger[:SEQUENCE]:LEVEIAMIRELGLIVE. .........ooiiiiiiiiii et
TRIGger[:SEQuence]:.LEVel:AM[:ABSolute]

TRIGGer[:SEQUENCELLEVEIFM. .. ..ottt
TRIGQEr:SEQUENCELLEVEIIFPOWET ...ttt ettt e
TRIGger[:SEQUENCE]:LEVEIIQPOWET ...
TRIGGEr[:SEQUENCELLEVEIPM. ...ttt
TRIGger[:SEQuence]:LEVEI[:EXTErNalSPOIrT>].....cc..iiiiiiiiiiiie ettt 202
TRIGGEr[:SEQUENCE]I:SLOPE. ...ttt ettt ettt 204
TRIGGEr:SEQUENCELSOURCE. ...ttt ettt ettt b e eaees 205
TRIGGer[:SEQUENCE]LTIMEIRINTEIVAL ......ccuiiiiiiiii ittt 206
UNITSNZIANGLE. ...t h e h et h e b e et b e ee bt e ettt eat et e he e bt be e b e b e e bt 223
UNIT N> PMETErSPZIPOWET ...ttt ettt et e b et e ente e 173
UNIT<N>PMETEr<p>:POWEIRATIO. ....cciiiiieeitiie ettt e e e et e e e et e e e eaaee e eesaeaeesaeaesnneeas 173
UNITSNZIPOWET ...ttt a e h bbbt e bbbt bt et bt et na et nae et eene e e e enis 188
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Index

Symbols

FOPC e 200

A

A weighted filter
AF FIREIS e 68

Aborting
SWEEP .oeeeieeeiiee et et 56, 57, 93

AC/DC coupling ....ceeeeveeneerieeeeeeseeene 29, 40, 61, 71, 81

Activating
Analog Modulation Analysis (remote) ...........cccceeue.e. 138

A s 16

AF Auto Scale
Y-8XIS wovieeiieetiee e 71, 84

AF center
Demodulation spectrum ..........ccccoiiiiiiiiiiiiiiicies 63

AF CF oot 15

AF coupling ....

AF FIRETS et 30
A WEIGhtEd ..o 68
CCIR
(OO ST 68
Configuration .........coceoiiiiiiiiee e 65
Deactivating .
Deemphasis
High Pass ....ceooiiiiiiiiee e
Low pass ....
Weighting ....oooviiii 68

AF full span
Demodulation spectrum ..........cccooiiiiiiiiiniiiiices 64

AF span
Demodulation spectrum .........cccccoiiiiiiiiniiiiices 64
Displayed
Remote control ..o 214

AF SPECITUM ..ot 63

AF start
Demodulation spectrum ..........ccccoiiiiiiiiniiiiicies 63

AF stop
Demodulation spectrum .........ccccooiiiiiiiiiniiiicies 64

AF THIGGET .o 30, 31

All FUNCtions Off .......oiiiiiiecee e 122

AM (Offline)

SOMKEY . 50

AM Spectrum
Evaluation method ..........ccccooiiiiiiiiiien 19

AM Time Domain
Evaluation method ..........ccccoiiiiiiiiien 16

Amplitude
Configuration ........ccceeiiiiiiiiee 43
SCAlING oot 73
SENGS .eeiiiieiiieie 43

Analog Modulation Analysis
Measurement examples ..........cccooieriiiniiiiiecneen. 126
Output
Output SettiNgs ....ooovviiiiiii i 80

Analysis
Marker fuNCioNS .........ccoocviiiiiiiieeee e 109
Remote control ..o 256
SEtNGS .eeiiiieiei e 86

Application cards ..

Application NOES ......ccceeiiiiiiiiiii e 11
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AQT

see Measurement time ..........ccccoiiiiniiiincs 14
ASCII trace eXpOort .......cccceeeiiiieeiiiee e 255
Attenuation

AULO e 45

Displayed .........oooiiiiiiii 14

Electronic ..

Manual .......oooii 45

OPLION e 45

Protective (remote) .........ccooveeiiiiiiiiiiee e 144
Audio demodulation

Volume (remote control) ..........cccooeeiieiieininiiiee 186
Audio frequency

SEE AF 16
Auto adjustment

Triggered measurement ..........ccccoocveeiiiieiiiieeesieeene 230
AULO Al Lo 83
AULO FIEQUENCY ...t 83
Auto ID

External Mixer (remote) ........cccccoeiiiiiiiiieiiieieeine 149

Threshold (External Mixer, remote control) ............... 149
Auto level

HYSIEreSIS ..o 84, 85

Reference level ..., 45, 84

Softkey

Auto scaling
Auto settings

Meastime AU ........occeiiiiiii e 84

Meastime Manual ..........ccccooiiiiiiii 84
AVErage COUNT ......oiiiiiiiiiiiie ettt 58, 89
Average mode

TrACES it 89
Averaging

Traces (remote Control) ........cccoceeiieiiieniiiiieiieeee 268
B
Band

External Mixer (remote) ........ccccceeviiiiiiiiiniiiieeee 151
Band power measurement

Activating/Deactivating ..........ccccoeviriiiniiniiinceee 120

Deactivating .........ccoooieiiiiiiiiee e 121

Power mode ..o 121

Span
Band power measurement (remote control) .................... 304
Bandwidth settings .........ccociiiiiiiii 54
Bias

External Mixer (remote) ........cccccoeviiiiiiiiiniiineecene 148
BroChures .........oocoiiiiiiiiice e 10
(o
Calibration

External generator, remote ...........ccccoociiiiiiiieeee 181
Capturing

1/Q data (remote) ......cccoveveeiiiieieiiecee e 232
Carrier

Offset

Power
CCIR filter

AF fIREIS oo 68
CCITT filter

AF fIREIS oo 68
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Center freQUENCY ....oouveiiiiiiiieiee et 47, 65
Automatic configuration ...........cccccoiiiiiiiiiiiii 83
Displayed
SOfKEY i
Step size

Channel
Creating (remote) .......oocveeiiiiieiiie e
Deleting (remote) .......ccceeiiiiiiiiiiiieee e
Duplicating (remote) ...
Querying (remMOote) ........ccocueriiiiriiiieneeeee e
Renaming (remote) .......oocceeiiiiiiiiiiieee e
Replacing (remote) ........ccoeviiiiiiiiiiiiiiee e

Closing
Channels (remote) .......cceoeiiiiiiiiieiiee e 140
WiIndows (remote) ........eeeeiiiiieiiieeiiie e 243

Color curve
SNAPE et 95

Color mapping
COlOr CUIVE ..ot
(O70] (o]l ¢ lo = N ORI
Color scheme
SOMKEY it
SPECIrOgrams ......cocuueiiiiiieeiiiee e 92, 94

Color scheme
SPECIIOGraM ...ooiiiiiiiiiieeie e 95

Conditions
Measurement ... 27

Configuration
Measurement (remote) .........cccceeiiiiiiiiiieiiiee e 142
Procedure ... 36

Continue single sweep
SOfKEY e 57

Continuous sweep
SOFKEY e 56, 93

Conventions
SCPI commands ........cccooiieiiiiiiiiiieieee e 134

Conversion loss
External Mixer (remote) ........ccccoeveeeeieeeiieeene 153, 154

Conversion loss tables
Available (remote) .......cooooiiiiiiiiiie e 156
Band (remote) ......ooooiiiiiiiiiee e 156
Bias (remote) ... 156
Deleting (remote) .......ccceeiiiiiiiiieeeeeeee e 157
External Mixer (remote) ........ccoceeiiiiiiiiiiiiiiee e 154
Harmonic order (remote) ... ... 167
Mixer type (remote) ......ccoeeiiieiiiiiieiee e 158
Selecting (remMote) .....ooovveeiiiiieiiieeeeee e 158

Copying
Channel (remote) ........cooiiieeiiiiieiee e 139

D

Data acquisition
Remote control ..o 196
SEtNGS .eeeieieiii e 54

Data format
ASCHL s 255
Binary ...

REMOte ..o 248, 249
Data Sheets ..o 10
DB per division

SCANING oot 70
DBW

see Demodulation bandwidth ..............ccccccoin. 14
Decimal separator

Trace €XPOIt ....vveeeiiiee e 97, 98
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Deemphasis filter
AF fIRErS oo 68
Remote control ..o 218
Deleting
Settings files
Standards ....
Delta markers ........cccoooiiiiiiiiie e
DefiNiNg ..o
Demodulation
AF SPECIIUM .. 63
Configuration .........cccoiiiiiiiie e 59
Display
Filter types ....ooo e
ProCess .......oociiiiiiiii
Relative (remote control) .
Relative (remote) .......oooiiiiiiii e
RF SPECIrUM ...
Scaling .
SeiNGS e
SPECIIUM .o
Spectrum (Result Summary) . .
UNIES s
Demodulation bandwidth ...........cccoooiiiii,
Conditions
Deemphasis filter ..o
DisSplayed ........oieiiiieie e
Maximum
Remote control ...

Troubleshooting ..........cccoeiiiiiiii e
Detectors

Relative demodulation ............cccooiiiiiiiiiiiiieee 225

Relative demodulation (remote) .........cccoccoveeiiieeennnen. 224

Remote control

TrACE et
Dev per division

SCAING -eeieiiiie s 70
Deviation

SCAING -eeieiiiie e 7
Diagram footer information ............ccoccoiiiiiiiiniiiiie. 15
Direct path

Input configuration ... 41
Display configuration

SOMKEY . 59
Drop-out time

LI 4L Lo = USRS RSTRRN 51
Duplicating

Channel (remote) .......cccoeiiiiiiiiiieiee e 139
E
Electronic input attenuation ...........ccccoiiiiiiiiiis 45
Errors

IF OVLD oo e 44
Evaluation

Data basis ......ccccoveeiiiiiiiiic 16

MethOdS ...coviiiiieie e 16
Evaluation methods

REMOLE ..o 237
Examples

Remote control ..o 336
Export format

TIACES ettt 255
Exporting

/Q data ..o 33

1/Q data (remote) ......ccoveveeiiiiieeceee e 334

Measurement Settings ..........cccoovveiieiiiiiiiciiccees 96

Peak liSt .....ooiiieiiieieiie e 118
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Trace data ....coceeiiiiiieeee e 124

TrACES .ieeeeiiieee e 95, 97, 98
External generator

Remote control ... 176
External Mixer

Activating (remote) .......coooiiiiiii e 148

Band ... 150, 151

Programming example ..........cccoooieeiiiiiiiiiee e 159

RF overrange ................ ....155

Type oo ... 155
External trigger .....oooi i 49

Level (remote) .....ooceeeiiiiieiiiiee e 202
F
File format

EXPOrt FIl€S ..vvviiiiiieciie e 255

Trace EXPOIt ...vveeeieiie e 255
filename

SENGS .veeiiieiie e 38
Files

I/Q data iNPUt ......ccoeiiiiiii e 42
Filters

A weighted (AF) ..o 68

A s 65

CCIR (AF) e 68

CCITT (AF) e 68

Demodulation ...... .29, 30, 55

High pass (AF) ..o 66

Low pass (AF) ..... .67

Weighting (AF) oo 68

YIG (F€MOLE) ettt 145
Fixed reference

DefiniNg coveiiiiie e 103

Remote control .........cccoviviiieiiiie e 293
FM (Offline)

SOFtKEY 1. 50
FM Spectrum

Evaluation method ...........cccoeeiviiiiiee e, 20
FM Time Domain

Evaluation method .........c.cccoeeiiiiieiiee e, 17
Format

Data .o 255

Data (remote) ............ ...248, 249

see also File format .........cccccvveeiiiiiciiie e 255
Frame count

SOFtKEY 1. 58
Free Run

L ILE L Lo 1= PP U PR PPRPIN 49
Frequency

Configuration .........ccceiiiiiiiiiieee e

Deemphasis filter ...

Deviation ................

Deviation, scaling ...

Remote control ....... .

SEtNGS .veeiiieiii e

SPAN et
Frontend settings .......coooviiiiiiiiic
G
Getting started ... 9
H
Handover frequency

External Mixer (remote) ........cccceeviiriiiiieniieiieciene 150
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Hardware settings

DisSplayed ........oiiiiiiiiiee e 14
Harmonics

External Mixer (remote) ........ccccoeeeeeiiieeeiinnennne 152, 153
High pass filter

AF fIRErS oo 66
History

SPECIrOGramMS ....coiiiiiiiiiie et 92
History Depth

SOMKEY e 92
Hold

Trace Setting ....ccoooueeeiiiiieee e 89
Hysteresis

Lower (Auto level) ..o 85

LI 4L o = R SRRTRRN 51

Upper (Auto level) ... 84
I
1/Q data

Exporting (remote) ........ccooeiriiiiiiiieeiee e

Importing (remote) ...
Importing/Exporting ..

Input file .....cccevveee
INPUL FIlES e
1/Q Power
Trigger level (remote)
IF Power
L ILE L Lo = TP U PP T PR PURRIN
Trigger level (remote)
Impedance
SEHNG .veeiiiiie e 40
Importing
H/Q data ..o 33
1/Q data (remote) ......ccevvvveeiiiiieiceee e 334
Input
COUPIING 1t
1/Q data files .
Overload (remote) ........cooeeriiiiiiiieiieee e 144
R e 40
Settings ..ooovieieee .. 39, 46
Source Configuration (SOftkey) .........ccccevveiiiiiiiiinens 39
Source, Radio frequency (RF) ..... ... 39
INpUt SOUICES ....oovvvveveeiieeciee e ....39
1/Q data file ..... ... 42
/Q data files ......ccoveeiiiiiiiii 42
INStallation .........ocviiiii e 12
Instrument security procedures ...........c.cccuveiiiiniinieennnn. 10
K
Keys
MEKR => o
MKR FUNCT .....
Peak Search ..
RUN CONT .......
RUN SINGLE
L
Limit check
Remote control ..o 318
Limit lines
Remote control ..o 318
Linking
MAFKEIS ..ot 101, 104
LO feedthrough .........cocoiiieiiiiiii e 41
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Loading

Settings files .....oooiiiii 38
Low pass filter

AF fIRErS oo 67
Lower Level HySteresis ........cccoiiiieiiiieiiiee e 85

Marker
Search area (SOftkey) ........cocerviiiiiiiiiieeeeee 108
Search type (Softkey) .....cocveeriiiiiiiiiieeee 108
Marker functions
Deactivating .........cccoieeiiiiiii e 122
Remote control ..........ccoviviiiiiiiieeee e 292
Marker peak list
see Peak list ......coooiiii e 17
Marker table
Evaluation method .........ccocooviiiiiiie 26
Marker t0 TracCe .......ccoevvevirieiiicie e 101
Markers
ASSIGNEd traCe .......coccevviiiiiiiiiieeee e
Band power (remote control) ...
Basic Settings ......ccccovviiiiiiii
Configuration .........ccceeiiiiiieiieee e
Configuration (remote control) .
Deactivating ........ccccoveeiiiiiiiiee e
Delta markers ..........ccccciiviiiiiiiiiiic e,
Fixed reference (remote control) .
Function configuration ...........cccccovviiieiiiciiciieeee 109
Linked in AF spectrum display .........c.cccooviieeniinnnnn. 104
Linked in time domain .
LIiNKING e
Minimum ...
Minimum (remote control) . .
NAB dOWN ..o
n dB down (remote control) .........cccceeveieiiiiiieeninennne. 299
Next minimum .
Next minimum (remote control) ..........cccocevriirinennne. 288
NEXE PEAK ...vveeiiiii it 106
Next peak (remote control) ...
PEAK .. 106
Peak (remote control) ........cccccceeiiiiiiiinieiicicce
Peak list (remote control) .
Phase noise measurement ...........cccccoceviiiieiiniennne 112
Phase noise measurement (remote control) ............. 303
Position ...
Positioning
Positioning (remote control) ...........cccocveviiiiienicenn. 270
Remote control
Search settings (remote) .........cccccevriiiienieiiieiee 287
Setting up (remote control) .........cccceeviiiiiiiiinieen.
Spectrograms (remote control) ...
SEALE i
StEP SIZE 1oveiieeiiee e
Step size (remote control) .
Table ...,
Table (evaluation method) .........ccccoooviiieiiiniicicn,
Table (remote control)
TYPE e
X-ValUE ..o
Maximizing
Windows (remote) ........ccceceeiiiiieiiiienieieeenn
Measurement examples
Analog Modulation Analysis .........ccccceeveiiiiieeneennnn. 126
Measurement time ...........cccooviiiiiiiiii 55, 57
AU SEtINGS ...oiiiiieiiiie 84
Displayed ........ccooiiiiiieiiie 14
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EffeCtS oo 31

Value range .....cooueiiiiiiieeie et 30
Minimum .

Marker positioning ........cccoceiiiiiiiiie e 106

NEXE e 106
MKR ->

KBY e 105
MKR FUNCT

KBY e 109
Modulation

DePth .o

Depth, scaling .

FreqUEeNCY ......oooiiiiiiie s
Multiple

Channels ... 13
N
n dB down

Delta value ..o

MArKET ..o

Remote control
Next Minimum ..o

Marker positioning ..........coccvvieiiiiiiere e 106
Next Mode X

SOFtKEY .t 107
Next Mode Y

SOFtKEY .ttt 107
NEXt PEAK ....vviiiiiiiiiiiee e 106

Marker positioning ..........cocvviieriiiiieie e 106
Noise

SOUICE ettt 79
(0]
Offset

Reference level ... 44
Options

Electronic attenuation

Preamplifier ...
Output

Analog Modulation Analysis .........c.cccceeiiieiiienene 80, 81

Analog Modulation Analysis (remote) . .184, 185

Configuration .........cccoiiiiiiiii 79

NOISE SOUICE ...t 79

SEiNGS v 79

B 4L o = RSSO 52
Overload

RF input (remote) ......cooceeeiiiiiiiiiee e 144
Overview

Configuration K7

SOMKEY .
P
Peak excursion .........ccccooveeviiiiiiciiiee 105, 108, 115, 117
Peak liSt ..o 116

Configuring .. ... 114

Displaying .............. ...114

Evaluation method .........cccccoveiiiiiiie e 26
Exporting ............... .
Marker numbers ..........c........ 117
Maximum number of peaks ...
Remote control ...
Sort mode .......
St cuviieie s 117
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Peak search
Area (SPECtrograms) .......cceeeeueeeaiieeeiieeeeeieeesieee e 108
Automatic
Excursion
Y s
Limits

Mode (spectrograms) .

Reference marker ...

Type (spectrograms)
Peaks

Marker positioning ........cccoooeiiiiiiiii e 106

NEXE e 106

SOFKEY v 106
Performance

IMPrOVING oo e 31
Performing

AM/FM/PM Modulation Analysis .........ccccceeeiiieeennnnn. 123
Phase

Deviation ........ooiiiiiii e 29

Deviation, scaling .........ccccoviiiiiiiiieiiie e 70

UNIE e 74
Phase noise measurement

Activating/Deactivating ..........ccccocieeiniiieiiiieeeiieees 114

Deactivating .......ccooeiiiiiiieiee e 114

Marker

Remote control ... 303
Phase Wrap

ACHVALING e 62
PM (Offline)

SOfKEY e 50
PM Spectrum

Evaluation method ..........ccocoiiiiii 21
PM Time Domain

Evaluation method ..., 18
Ports

External Mixer (remote) ........cccceeiiiieiiiiieiiiiee e 155
Power mode

Band power measurement ...........ccocoiiiiiiiniiieeene. 121
POWET SENSOIS ...t 39

Trigger MOAE .....ccuuiiiiiiieeiiiee e 50
Preamplifier

SEHNG e 46

SOMKEY e 46
Preset

Bands (External Mixer, remote) ..........ccccceieieiieeenne 151
Presetting

Channels ..o 37
Pretrigger ..o 51
Programming examples

External MiXer .........ocooiiiiiiiiiiieee e 159

StatiStiCS ..vveeiieeeiiee e 331, 332
Protection

RF input (remote) .......oocieiiiiiiiieee e 144
Q
Quick Config

TTACES .ttt 90
R
RANGE .o 72

SCAING -eeieiiii s 72
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RBW et e 55
DisSplayed ........eiiiiiiieie e 14
Remote control ..........c.oeeeviiiiiiiiieee e 198

Reference

OFfSEE . 44
Offset, displayed ..o 14
Position

Reference marker .
Reference value ..........cccveevieeiiiiiiiiiie e
POSItION oo
ReEIASE NOLES .....evvviieiieeeeee e
Remote commands
Basics on syntax
Boolean values ..
Capitalization .........ccoooiiiii
Character data ..........coccvieiiiiiieeee e
Data blocks
Deprecated
NUMETIC VaIUES ...t
Optional keywords .
Parameters ..........oeeeiiieiiieeee e
Strings
Suffixes
Repetition interval ...
Res BW
SEE RBW ..o 55
Resetting
RF input protection ... 144
Residual FM ... 29
Resolution bandwidth

Restoring
Channel settings ........ccooiiiiiiiiii e 37
Standard files ... 38
ReSUIt DISPlay ......ceeiiiiiieiiieeieee e 13
Result displays
Marker table ... 26
Peak list ... 26
Result Summary
Demodulation Spectrum ...........cccooeieiiiiiiiiiee e 64
Evaluation method
Retrieving values (remote) .........ccccoociiiiiieeniieeenen. 250
RESUIS ..o
Analyzing
Data format (remote) ........ccccoeiiiiiiiiiiiiiines
EXPOItiNG ..ot
Retrieving (remote control) .
StabIlity oo
RF (Offline)
SOMKEY e 50
RF attenuation
AULO Lo
Manual ..
RF fUll SPAN ..o
RFE INPUL L
Overload protection (remote)
Remote ..o
RF overrange
External MiXer ..o 155
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RF Spectrum

Evaluation method ... 23

Troubleshooting ..........ccceiiiiiiii s 131
RF Time Domain

Evaluation method ... 22
RUN CONT

KBY et 56, 93
RUN SINGLE

KBY et 57,93
S
Safety INSrUCHIONS .......cceiiiiiiiiiii e 10
SAMPIE FAte .ot 30
Samples

Performance ..o 31
Saving

SEtNGS .eeiiiieiie e 38
Scaling

AF s 69

Amplitude range, automatically ..........ccccceeviiiiininnene 72

Automatic

Configuration .........ccceiiiiiieiiee 69

Result SuMmary ..o 71

Yo8XIS oot 73

Y-axis (remote control) ........ccccceeveiiieiiieniiieesee 196
Screen layout
Search Configuration (SOftKeY) ........cccceeiieiiiiiiiiiiieiiens 104
Search Mode

Spectrogram mMarkers ...........ccceceeeieeneeiiieenie e 106
Search settings

Markers (remote) .........ccoceeeieeiiiiiiiiiee e 287
Searching

Configuration (SOftkey) .......cccccviiiiiiiiiieiieieceee 106
Secure user mode

Storage 10cation .........cccceeiiiiiiiiie 38
Security ProCeAUIES .........cccoeuiiiiiiiiieiieeieeiie e 10
Select Frame

SOFtKEY et 58, 92
Select Marker ..o 105
ST=To (=T Lo Y USRS

Activating (remote) ..

Remote ...
Sequences

AbOrting (remote) ........ooviiiiiiiiiiiieeeee e 234

Mode (remote) ......cceeviieiiiiiieiiecc e 234
Service Manual .........ccocveoiiiiiiiiece e 10
Settings

Displayed .......c.oooiiiiiiiie e

filename ......ccooviiii

Restoring files

Storage 10cation .........cccceeiiiiiiiiiee 38
Settings files

Deleting ...veeeieee e 38

LoAING ..eeiiiieiee e 38

Predefined ... 339

SAVING ettt 38
Signal ID

External Mixer (remote) ........ccccceeviiriiiiieiiieneceiene 149
Signal-to-noise ratio ..........cccoceiiiiiiiiiiece e 29
Signal-to-noise-and-distortion

SE€ SINAD ..o 25
SINAD

Querying (remote) ........ccccviiieeiiiiere e 253

Troubleshooting ........cocoiiiiiiiiii e 131
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Single sweep

SOFKEY i 57,93
Slope

B 4L o = USROS 51, 204
Softkey

Calibrate Reflection Open (remote control) .............. 182

Calibrate Reflection Short (remote control) .............. 182

Calibrate Transmission (remote control) ................... 182
Softkeys

AM (OFfliNE) .o 50

Amplitude Config .......ceeiiiiiiiiie s 43

Auto All

AULO Freq oo

Auto Level ...

Clear Spectrogram ..........cccecceeeeiieeeiiiee e
(0] o) g 1Y F=1 o] o] [ o [OOSR
Continue Single Sweep
ContiNUOUS SWEEP .....oeeiviiiiiiiie e
Display Config .....coooueriiiiieiiiee e
External .
FM (OffliN€) ..o
Frame count ...
Free Run
History Depth ..o
IF POWET e
Input Source Config
Lower Level Hysteresis
Marker Search Area ........ccoccceeiiiiiiiiie e
Marker Search Type ....
Marker 0 TracCe ......cccoeiiiiiiiiiie e
Meastime AULO ..o
Meastime Manual ..
N e
NEXt MiN .
Next Mode X ...
Next MO Y ..o
Next Peak
Norm/Delta .
Outputs CoNfig ...ccveeeiiiiieiiie e
OVEIVIEW .ottt
Peak
PM (OffliN€) .o
POWET SENSOT .....oiiiiiiiiiiiie e
Preamp
RefLEVEl ...
Ref Level Offset ...
RF (Offline)
RF Atten AUO .....ooiiiii e
RF Atten Manual
Search Config .... .
Select Frame ..o
SiNgle SWEEP ...ooiiiiiiiiiiee e
Time
TIMESTAMP .o
Trace 1/2/3/4 ...
Trace Config ...
Trigger OffSet ..o
Upper Level Hysteresis
Sort mode
Peak liSt ..o
SPAN e
Band power measurement . .
Displayed .........ooiiiiieiee e
ManUaL ...
Speaker
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