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R&S®VSE-K7 Preface

About this manual

1 Preface

1.1 About this manual

This R&S VSE AM/FM/PM Modulation Analysis User Manual provides all the informa-
tion specific to the application. All general software functions and settings common
to all applications and operating modes are described in the R&S VSE Base Software
User Manual.

The main focus in this manual is on the measurement results and the tasks required to
obtain them. The following topics are included:

® Welcome to the R&S VSE AM/FM/PM Modulation Analysis application Appli-
cation
Introduction to and getting familiar with the application

® Measurements and Result Displays
Details on supported measurements and their result types

® Measurement Basics
Background information on basic terms and principles in the context of the mea-
surement

® Configuration + Analysis
A concise description of all functions and settings available to configure measure-
ments and analyze results with their corresponding remote control command

® How to Perform Measurements in the R&S VSE AM/FM/PM Modulation Analy-
sis application Application
The basic procedure to perform each measurement and step-by-step instructions
for more complex tasks or alternative methods

® Measurement Examples
Detailed measurement examples to guide you through typical measurement sce-
narios and allow you to try out the application immediately

® Optimizing and Troubleshooting the Measurement
Hints and tips on how to handle errors and optimize the measurement configura-
tion

® Remote Commands for R&S VSE AM/FM/PM Modulation Analysis application
Measurements
Remote commands required to configure and perform R&S VSE AM/FM/PM Modu-
lation Analysis application measurements in a remote environment, sorted by tasks
(Commands required to set up the environment or to perform common tasks in the
software are provided in the R&S VSE Base Software User Manual)
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

® List of remote commands
Alphabetical list of all remote commands described in the manual

® |ndex
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R&S®VSE-K7 Preface

Typographical conventions

1.2 Typographical conventions

The following text markers are used throughout this documentation:

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

quotation marks.

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

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

program code guished by their font.

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

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

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

User Manual 1176.8939.02 — 14 10



R&S®VSE-K7

Welcome to the R&S VSE AM/FM/PM Modulation Analysis application

Starting the R&S VSE AM/FM/PM Modulation Analysis application

2 Welcome to the R&S VSE AM/FM/PM Mod-

2.1

ulation Analysis application

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

The digital signal processing in the R&S VSE is also ideally suited for demodulating
AM, FM, or PM signals. The R&S VSE AM/FM/PM Modulation Analysis application
provides the necessary measurement functions. This application is optional and
requires an additional license.

The R&S VSE AM/FM/PM Modulation Analysis application features:

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

® 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 VSE User Manual.

Starting the R&S VSE AM/FM/PM Modulation Analysis
application

The R&S VSE AM/FM/PM Modulation Analysis application is a separate application on
the R&S VSE. It is activated by creating a new measurement channel in "Analog
Demod" mode.

To activate the R&S VSE AM/FM/PM Modulation Analysis application

1. & Channel

Select the "Add Channel" function in the Sequence tool window.

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

User Manual 1176.8939.02 — 14 1



R&S®VSE-K7 Welcome to the R&S VSE AM/FM/PM Modulation Analysis application

Understanding the display information

Signal + Spectrum Analyzer

3G FDD BTS 3G FDD UE 5G MR
Replace
| Current
Channel @ |
| AM/FM/PM &nalog Demod Bluetooth® GSM

R

1C Analyzer LTE

&

=
r
[=]

=3

il

3 i
OneWeb Pulse Transient Analysis

[

WLAN

11 g

Duplicate
Current Channel

2. Select the "Analog Demodulation” item.

Analog Demod

The R&S VSE opens a new measurement channel for the R&S VSE AM/FM/PM
Modulation Analysis application.

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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R&S®VSE-K7 Welcome to the R&S VSE AM/FM/PM Modulation Analysis application

Understanding the display information

Analog Demg

Ref Level 0.00 dBm RBW 1917 kHz

10d8 AQT 2ms DBW 16MHz Freq 1.0 GHz

= Analog Demod: 1 FM Time Domain ® 1AF Chrw DC Ref:000Hz 5 W

CF 1.0 GHz

1 = Color coding for windows of same channel

2 = Channel bar with measurement settings

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

4 = Diagram area

5 = Diagram footer with diagram-specific information, depending on result display

Channel bar information

In the R&S VSE AM/FM/PM Modulation Analysis application, the R&S VSE shows the
following settings:

Table 2-1: Information displayed in the channel bar in the R&S VSE AM/FM/PM Modulation Analysis

application
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:

User Manual 1176.8939.02 — 14 13



R&S®VSE-K7

Welcome to the R&S VSE AM/FM/PM Modulation Analysis application

Understanding the display information

= Analag Demaod 2: 1 FM Time Domain ® 1AP Clrw DC Ref: 000 Hz =R

@

Figure 2-1: Window title bar information in the R&S VSE AM/FM/PM Modulation Analysis application

0 = Color coding for windows of same channel

1 = Edit result display function

2 = Channel name

3 = Window number

4 = Window type

5 = Trace color, trace number, detector type, trade mode

6 = AF coupling (AC/DC), only in AF time domains, if applicable
7 = Reference value (at the defined reference position)

8 = Dock/undock window function

9 = Close window function

Diagram footer information

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

RF Spectrum

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

RF Time domain

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

AF Spectrum

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

AF Time domain

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

For most modes, the number of sweep points shown in the display are indicated in the
diagram footer. In zoom mode, the (rounded) number of currently displayed points are
indicated.
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R&S®VSE-K7 Measurements and result displays

3 Measurements and result displays

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

The data that was measured by the R&S VSE can be evaluated using various different
methods. In the Analog Modulation Analysis application, up to six evaluation methods
can be displayed simultaneously in separate windows. The results can be displayed 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.

Result display windows

For each measurement, a separate channel is activated. Each channel can provide
multiple result displays, which are displayed in individual windows. The measurement
windows can be rearranged and configured in the R&S VSE to meet your require-
ments. All windows that belong to the same measurement (including the channel bar)
are indicated by a colored line at the top of the window title bar.

» To add further result displays for the AM/FM/PM Modulation Analysis channel,

select the ] "Add Window" icon from the toolbar, or select the "Window" > "New
Window" menu item.

For details on working with channels and windows, see the "Operating Basics"
chapter in the R&S VSE Base Software User Manual.

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 4.5, "Time
domain zoom", on page 28.

@ Spectrograms
Spectrograms are not configured as separate result displays, but as a subwindow of
any existing graphical result display window. They are activated and deactivated in the
"Spectrogram" tab of the "Traces" settings (see Chapter 6.3, "Spectrogram settings”,

on page 91).

AM TimeE DOMAIN......cco i e e e e e e e e e e e e e e e e e e e e e st aaeeeeaaaaaaaaaaaees 16
AV I T L= I Lo o = 11 1SS 16
(VI T 4TS YN B Lo 0 = 1 o N 17
1Y ST o T=Tox 1 (U 1o o PP 17
AV ST oYY 1 1 [ o PRSPPI 18
Y ST o= Tor {1 | o o U 19
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R&S®VSE-K7 Measurements and result displays

[ T g oY B Lo Y0 0= 11 o TR 20
R RS ] o 1ot {1 [ o O TS SR TTTRTPO 21
RESUIE SUMIMAIY...cii it e e e e e e e e e s s e er e e e e eeaeeeeeannns 21
Y =T 1= A =1 o] L= T 23
MaArKEr PEaAK LiST......uueiieiieiiiiei ettt e e e e et s e e e e e et s e e e eeeraaeeaees 23

AM Time Domain
Displays the modulation depth of the demodulated AM signal (in %) versus time.

* Analog Demod: 2 AM Time Domain ® 1AP Clrw  Ref:0.00 %

| | I|
|||(||| ‘ |||‘H‘

|'“||| i I i r| |'|l|'|\

I \IJ

Optionally, the settling time can be evaluated and displayed, see Chapter 5.6.7, "Set-
tling time", on page 80.

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:AM:REL'
(See LAYout :ADD[ :WINDow] ? on page 241)

FM Time Domain
Displays the frequency spectrum of the demodulated FM signal versus time.
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R&S®VSE-K7 Measurements and result displays

* Analog Demod: 1 FM Time Domain 8 1AP Clrw DC Ref:000Hz = W

I

H"MlMJ"\

"\."\“u T
| I | i||}||,| |l||||\|||||‘

J R

1001 pts

Optionally, the settling time can be evaluated and displayed, see Chapter 5.6.7, "Set-
tling time", on page 80.

Remote command:

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

(See LAYout :ADD[ :WINDow] ? on page 241)

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

Optionally, the settling time can be evaluated and displayed, see Chapter 5.6.7, "Set-
tling time", on page 80.

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:PM'
(See LAYout :ADD[ :WINDow] ? on page 241)

AM Spectrum

Displays the modulation depth of the demodulated AM signal (in % or dB) versus AF
span. The spectrum is calculated from the demodulated AM signal in the time domain
via FFT.
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+ Analog Demod: 1 AM Spectrum o 1AP Clrw Ref:10000% & W
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AF CF 40.0 kHz 1001 pts AF Span 80.0 kHz

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

Remote command:

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

(see LAYout :ADD[:WINDow] ? on page 241)

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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* Analog Demod: 2 FM Spectrum o 1AP Clrw  Ref:25000 kHz & W
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Note: If a high pass or low pass AF filter is defined, the filter is indicated by a vertical
red line in the spectrum display.

Remote command:

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

(see LAYout :ADD[:WINDow] ? on page 241)

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.

~ Analog Demod: 1 PM Spectrum ®1AP Cirw  Ref:1000rad 3 W

AF Span 800 Kz

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.
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Remote command:
LAY:ADD? 'l1',RIGH, 'XTIMe:PM:AFSPectruml'

(see LAYout :ADD[:WINDow] ? on page 241)

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.

* Analog Demod: 3 RF Time Domain ® 1AP Clrw = W

1001 pts

Optionally, the settling time can be evaluated and displayed, see Chapter 5.6.7, "Set-
tling time", on page 80.

Remote command:
LAY:ADD? '1',RIGH, 'XTIM:AM'
(see LAYout:ADD[:WINDow] ? on page 241)
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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.

* Analog Demod: 4 RF Spectrum ® 1AP Clrw =

CF 1.0 GHz 1001 pts Span 1.6 MHz

Remote command:
LAY:ADD? '1l',RIGH, 'XTIM:SPECTRUM'

(see LAYout:ADD[:WINDow] ? on page 241)

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

in a table.

~ Analog Demod: 5 Result Summary
Carrier Power -30.22 dBm Carrier Offset 15.27 Hz

RMS Mod. Freq.
36.234 % 9.9991 kHz
9.9991 kHz
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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

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 5.6.7, "Settling time",
on page 80.
"+Peak" Positive peak (maximum)
"-Peak" Negative peak (minimum)
"+/-Peak/2" Average of positive and negative peaks
"RMS" Root Mean Square value
"Mod Freq" Modulation frequency
"SINAD" Signal-to-noise-and-distortion
(Calculated only if AF Spectrum is displayed)
Measures the ratio of the total power to the power of noise and harmonic distortions.
The noise and harmonic power is calculated inside the AF spectrum span. The DC
offset is removed before the calculation.
P
total
SINAD[dB] = 20 - log|
PNoz'se + Pdistortz’on
"DISTORT" Modulation distortion in %
(Calculated only if "SINAD" is also calculated)
Measures the distortion of the modulation in relation to the total power of the signal
inside the AF spectrum span. Indicates the quality of the modulation.
v/ Protal — Psi
. . . total signal
Modulation distortion = * 100%
V P total
"THD" Total harmonic distortion

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

(Calculated only if AF Spectrum is displayed)

V E;.i2 U12

V2in Uf

THD[dB] = 20 - log

Note: Relative demodulation results. Optionally, the demodulation results in relation to
user-defined or measured reference values are determined. See Chapter 5.6.6, "Result
table settings", on page 78.
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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

Remote command:

LAY:ADD? '1',RIGH,RSUM, see LAYout:ADD[:WINDow] ? on page 241
Results:

Chapter 9.6.3, "Retrieving result summary values", on page 254

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

This table is displayed automatically if configured accordingly.
(See "Marker Table Display" on page 100).
* 3 Marker Table

X-Value
0.256

415.512
489.512
266.512

Remote command:

LAY:ADD? 'l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 241
Results:

CALCulate<n>:MARKer<m>:X on page 261
CALCulate<n>:MARKer<m>:Y? on page 261

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.
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E * Analag

Remote command:

LAY:ADD? '1',RIGH, PEAK, see LAYout:ADD[:WINDow]? on page 241
Results:

CALCulate<n>:MARKer<m>:X on page 261
CALCulate<n>:MARKer<m>:Y? on page 261
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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.

®  Demodulation PrOCESS......uuuuuiui i cicciieie e e e e e ettt e e e e e aaaaaaaaaerarane 25
e Demodulation bandwidth............ccoooii 27
e Sample rate and demodulation bandwidth.............ccccoiirii e, 27
L T N e {11 =T SRR 28
L I T U= (o] 0 =1 T o o T o TR 28
o Working With SPECIrOgIramS. ......ueuiiiiiiiiii i 30

4.1 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 I/Q data processing in the R&S VSE, refer to the reference part
of the I/Q Analysis remote control description in the R&S VSE 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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Sample rate and 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 249.

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 130.

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-
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Time domain zoom

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,4y)

Large numbers of samples

Principally, the R&S VSE 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 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.

4.5 Time domain zoom

For evaluations in the time domain, the demodulated data for a particular time span
can be extracted and displayed in more detail using the "Time Domain Zoom" function.
Zooming is useful if the measurement time is very large and thus each sweep point
represents a large time span. The time domain zoom function distributes the available
sweep points only among the time span defined by the zoom area length. The time
span displayed per division of the diagram is decreased. Thus, the display of the
extracted time span becomes more precise.
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Time domain zoom
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Figure 4-2: FM time domain measurement with a very long measurement time (200 ms)
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Figure 4-3: FM time domain measurement with time domain zoom (2.0 ms per division)

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

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

} t
45 5 4 45 5

Time domain zoom Graphical zoom

4.6 Working with spectrograms

In addition to the standard "level versus frequency" or "level versus time" traces, the
R&S VSE AM/FM/PM Modulation Analysis application also provides a spectrogram
display of the measured data. A special feature of the R&S VSE software is that it pro-
vides spectrograms for applications based on I/Q data, such as the I/Q Analyzer and
the Analog Modulation Analysis application.

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. A third dimension, the power level, is
indicated by different colors. Thus you can see how the strength of the signal varies
over time for different frequencies.
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Working with spectrograms

Example:

» IQ Analyzer: 2 Spectrum ® 1Pk Clrw
Analysis Bandwidth

am @ 1Pk Clrw

CF 64.0 MHz Frame = Q

In this example, you see the spectrogram for the calibration signal of an R&S FSW,
compared to the standard spectrum display. Since the signal does not change over
time, the color of the frequency levels does not change over time, i.e. vertically. The
legend above the spectrogram display describes the power levels the colors represent.

@ Spectrogram based on specific trace

The R&S VSE software allows you to define which trace of a particular result display
the Spectrogram is calculated from, if multiple traces are available. For example,
assume a Spectrum is displayed with a Maxhold, a Minhold and an Average trace.
Then you can activate a Spectrogram that displays the maximum, minimum, or aver-
age power levels over time and frequency.

Result display

The spectrogram result can consist of the following elements:
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Working with spectrograms

-74.59 dB
#-50@) 891.500000000 kHz
M1[1] -29.99 dBm
#0 64.000000000 MHz

CF 64.0 MHz

Figure 4-4: Display elements for a result display with a spectrogram subwindow

1 = Main result display (in this case: Spectrum)

2 = Marker info with frame number

3 = Spectrogram subwindow title with trace information
4 = Color map

5 = Spectrogram subwindow

6 = Current frame indicators

7 = Delta marker in Spectrogram and Spectrum displays
8 = Current frame number

For more information about spectrogram configuration, see Chapter 6.3, "Spectrogram
settings", on page 91.

Remote commands:

Activating and configuring spectrograms:

Chapter 9.4.11, "Configuring spectrograms”, on page 231

Storing results:

MMEMory : STORe<n>:SPECtrogram on page 252

L I T o 1o =T 0 1= R 32
@ COlOr MAPS. . it 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 e —————————————————— 33

4.6.1 Time frames
The time information in the spectrogram is displayed vertically, along the y-axis. Each
line (or trace) of the y-axis represents one or more captured sweep and is called a

time frame or simply "frame". As with standard spectrum traces, several measured
values are combined in one sweep point using the selected detector.
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Frames are sorted in chronological order, beginning with the most recently recorded
frame at the top of the diagram (frame number 0). With the next sweep, the previous
frame is moved further down in the diagram, until the maximum number of captured
frames is reached. The display is updated continuously during the measurement, and
the measured trace data is stored. Spectrogram displays are continued even after sin-
gle measurements unless they are cleared manually.

The maximum number of frames that you can capture depends on the number of
sweep points that are analyzed during the measurement.

O The scaling of the time axis (y-axis) is not configurable. However, you can enlarge the
= spectrogram display to the full window size using the State: "Full".

Displaying individual frames

The spectrogram diagram contains all stored frames since it was last cleared. Arrows
on the left and right border of the spectrogram indicate the currently selected frame.
The spectrum diagram always displays the spectrum for the currently selected frame.

The current frame number is indicated in the diagram footer. The current frame, dis-
played at the top of the diagram, is frame number 0. Older frames further down in the
diagram are indicated by a negative index, e.g."-10". You can display the spectrum dia-
gram of a previous frame by changing the current frame number.

4.6.2 Color maps

The color display is highly configurable to adapt the spectrograms to your needs. You

can define:

® Which colors to use (Color scheme)

® Which value range to apply the color scheme to

® How the colors are distributed within the value range, i.e where the focus of the vis-
ualization lies (shape of the color curve)

The individual colors are assigned to the power levels automatically by the R&S VSE.

The Color Scheme

e Hot

Uses a color range from blue to red. Blue colors indicate low levels, red colors indi-
cate high ones.

e Cold

Uses a color range from red to blue. Red colors indicate low levels, blue colors
indicate high ones.
The "Cold" color scheme is the inverse "Hot" color scheme.

e Radar
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EEITTEENESOEm ™ c0dem  -40dBm Z10dBm

Uses a color range from black over green to light turquoise with shades of green in
between. Dark colors indicate low levels, light colors indicate high ones.

® Grayscale

T TP T —60dem  -40dBm “10dBm

Shows the results in shades of gray. Dark gray indicates low levels, light gray indi-
cates high ones.

The value range of the color map

If the measured values only cover a small area in the spectrogram, you can optimize
the displayed value range. Then it becomes easier to distinguish between values that
are close together. Display only parts of interest.

The shape and focus of the color curve

The color-mapping function assigns a specified color to a specified power level in the
spectrogram display. By default, colors on the color map are distributed evenly. How-
ever, to visualize a certain area of the value range in greater detail than the rest, you
can set the focus of the color mapping to that area. Changing the focus is performed
by changing the shape of the color curve.

The color curve is a tool to shift the focus of the color distribution on the color map. By
default, the color curve is linear. If you shift the curve to the left or right, the distribution
becomes non-linear. The slope of the color curve increases or decreases. One end of
the color palette then covers a large range of results, while the other end distributes
several colors over a relatively small result range.

You can use this feature to put the focus on a particular region in the diagram and to be
able to detect small variations of the signal.
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Example:

In the color map based on the linear color curve, the range from -100 dBm to -60 dBm
is covered by blue and a few shades of green only. The range from -60 dBm to
-20 dBm is covered by red, yellow and a few shades of green.

Color Mapping Spectrogram

0 Hot . Cold . Radar . Grayscale

Set to Default Close

Figure 4-5: Spectrogram with (default) linear color curve shape = 0

The sample spectrogram is dominated by blue and green colors. After shifting the color
curve to the left (negative value), more colors cover the range from -100 dBm to

-60 dBm (blue, green and yellow). This range occurs more often in the example. The
range from -60 dBm to -20 dBm, on the other hand, is dominated by various shades of
red only.
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Figure 4-6: Spectrogram with non-linear color curve (shape = -0.5)

User Manual 1176.8939.02 — 14 36



R&S®VSE-K7 Configuration

Configuration according to digital standards

5 Configuration

Access: "Meas Setup" > "Overview"

Analog modulation analysis require a special application on the R&S VSE.

@ General R&S VSE functions

The application-independent functions for general tasks on the R&S VSE are also
available for AM/FM/PM Modulation Analysis measurements and are described in the
R&S VSE Base Software User Manual. In particular, this comprises the following func-
tionality:

® Controlling Instruments and Capturing 1/Q Data

® Qutput settings

® Data Management

® General Software Preferences and Information

@ Multiple access paths to functionality
The easiest way to configure a measurement channel is via the "Overview" dialog box.

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

In this documentation, only the most convenient method of accessing the dialog boxes
is indicated - usually via the "Overview". For an overview of all available menu items
and toolbar icons see Chapter A, "Reference", on page 315.

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.3, "Predefined
standards and settings", on page 324.

e Configuration according to digital standards..............cccccciiieieieeie e, 37
o Configuration OVEIVIEW.........ccociiii i e e e 39
o Inputand frontend Settings........ooo o ———— 41
®  Trigger SOUICE SEHNGS. . ciiiiiii ittt e e e e e e e e e e e e e 55
®  Data ACqUISITION. ....uueiiie e e e e e e ————— 59
L J 1= o g o o 131 F= 4T o 1 SRR 63
e Adjusting settings automatically.........cccccuiiiieiiiire e 81

5.1 Configuration according to digital standards

Access: "Meas Setup" > "Overview" > "Setup Standard"
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Configuration according to digital standards

Various predefined settings files for common digital standards are provided for use with
the R&S VSE 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.3, "Predefined standards and settings", on page 324.

TS (U] S = T = o RS 38
L Selecting Storage Location - Drive/ Path/ Files............ccccoevevreueuerereeereennnn 38
O TN N =T 1= YOS 38
L L0 StANAAIT. .....eeeveeeeeeee et ee ettt ee et ere et e eee e e e en e eneeeeeeeee 39
L SAVE SEANAAIG. c....eeeeeeeeeeeeee ettt ettt et eteeee et et ee et ereesereereeeeneeneaen 39
L Delete StANTAI. ... ..eeeeeeeeeeeeeeeeeeeeeee ettt ettt et ereeeeeesee et eeneeeeeeneenens 39
L REStOre StANAArd FlES. .. eeeueeeeeeeeeeeee ettt et et e e et et ee et eae et eeesaeeeeeeseees 39

Setup Standard

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

setue sandord B, 1 e 5

| Drrive: ﬂ.;[c:] o5 T Path: | Ademod T
Save
[1 AM Broadcast.smi 2kB
-
2 |[1 FMBroadeastumi 2kB
Q
o D FM Marrowband.xml 2kB
=
]
E D Frequency Settling.xml 1kB
< D none.xml 141
Restore
Standard
Files
File Name

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

The default storage location for the settings files is:
C:\ProgramData\Rohde-Schwarz\VSE\<version no>\user\predefined\
AdemodPredefined.

The default storage location for the SEM settings files is:
C:\Programbata\Rohde-Schwarz\VSE\<version>\sem std.

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 ":", "*", "?".
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For details on the filename and location, see the R&S VSE Base Software User Man-
ual.

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

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

Remote command:
[SENSe: ] ADEMod:PRESet [ : STANdard] on page 138

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 138

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 39).

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

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

Remote command:
[SENSe: ] ADEMod:PRESet :RESTore on page 138

5.2 Configuration overview

=% Access: "Meas Setup" > "Overview"

Throughout the measurement configuration, an overview of the most important cur-
rently defined settings is provided in the "Overview".
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Ref Level 0.0 dBm
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| Preamp Off AQT 62.5 us Video Out IF
| Center Freq 1325 GHz Demod Filter Flat Trigger Out Off
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| Input/Frontend Data Acquisition Output
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Trigger Demod Settings Analysis
Source Free Run Squelch State Off Trace 1 Clear Write
Level Squelch Level -20.0 dém Detector Auto Peak
AF Center 1.25 MHz Marker 1 Off
AF Span 2.5 MHz Limits Off
- Setup Standard Specifics for 1: FM Time Domain ™

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. Thus, you can easily configure an entire R&S VSE
AM/FM/PM Modulation Analysis application channel from input over processing to out-
put and analysis by stepping through the dialog boxes as indicated in the "Overview".

In particular, the "Overview" provides quick access to the following configuration dialog
boxes (listed in the recommended order of processing):
1. Input/Frontend

See Chapter 5.3, "Input and frontend settings”, on page 41

2. Trigger
See Chapter 5.4, "Trigger source settings", on page 55

3. Data Acquisition
See Chapter 5.5, "Data acquisition", on page 59

4. Demodulation Settings
See Chapter 5.6, "Demodulation”, on page 63

5. Analysis
See Chapter 6, "Analysis", on page 85
To configure settings

» Select any button in the "Overview" or select a setting in the channel's global info
bar to open the corresponding dialog box.
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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.

Remote command:
SYSTem:PRESet:CHANnel [ : EXEC] on page 137

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.

5.3 Input and frontend settings

Access: "Overview" > "Input/Frontend"
or: "Input & Output”

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

®  INPUL SOUIMCE SEHHINGS....uueiiiiiieiiiiie e e e e 41
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5.3.1 Input source settings

Access: "Overview" > "Input/Frontend" > "Input Source"
Or: "Input & Output" > "Input Source"
The R&S VSE can control the input sources of the connected instruments.

L J o= To T I =Y 01T ooV 0T o 11 | P 41
L I 1L I 1T 1o o T | PSR 47

5.3.1.1 Radio frequency input

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

Or: "Input & Output” > "Input Source" > "Radio Frequency”
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The default input source for the connected instrument is "Radio Frequency". Depend-
ing on the connected instrument, different input parameters are available.

File Instrument: &9 FSW-85* T InputSource: RF T
Input 1 Input 2
External Input Coupling pC
Mixer
Impedance 750
1/Q File
E High Pass Filter 1 to 3 GHz on
E YIG-Preselector on
g
B2(
——— on
Oscilloscope |
IP Address

Figure 5-1: RF input source settings for an R&S FSW with B2000 option

If the Frequency Response Correction option (R&S VSE-K544) is installed, the R&S
VSE AM/FM/PM Modulation Analysis application also supports frequency response
correction using Touchstone (. snp) files or . fres files.

For details on user-defined frequency response correction, see the R&S VSE Base
Software User Manual.
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OSCiIllOSCOPE [P AQAIESS..cciiiieiiee ittt e e e e e e e e e e st ereeeaaaeeeseeannnnnes 46
PreseleCtor STate.......oo e 46
Preselector IMOGE. ... ... ittt e e e e e e e e e e e e e e e e ennes 47
10 dB Minimum AttenUation....... ... 47

Input Type (Instrument / File)
Selects an instrument or a file as the type of input provided to the channel.
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Note: External mixers are only available for input from a connected instrument.

Note: If the R&S VSE software is installed directly on an instrument, or integrated in
Cadence®AWR®VSS, some restrictions apply on the available input type.

Remote command:
INSTrument :BLOCk:CHANnel [ : SETTings] : SOURce<si> on page 146
INPut:SELect on page 145

Instrument
Specifies a configured instrument to be used for input.

Input 1/ Input 2
For instruments with two input connectors, you must define which input source is used
for each measurement channel.

If an external frontend is active, select the connector the external frontend is connected
to. You cannot use the other RF input connector simultaneously for the same channel.
However, you can configure the use of the other RF input connector for another active
channel at the same time.

"Input 1" R&S FSW85: 1.00 mm RF input connector for frequencies up to
85 GHz (90 GHz with option R&S FSW-B90G)

"Input2" R&S FSW85: 1.85 mm RF input connector for frequencies up to
67 GHz

Remote command:
INPut:TYPE on page 146

Input Coupling
The RF input of the R&S VSE can be coupled by alternating current (AC) or direct cur-
rent (DC).

The RF input of the connected instrument can be coupled by alternating current (AC)
or direct current (DC).

Not available for input from the optional "Analog Baseband" interface.

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 data
sheet.

Remote command:
INPut<ip>:COUPling<ant> on page 140

Impedance
For some measurements, the reference impedance for the measured levels of the con-
nected instrument can be set to 50 Q or 75 Q.

Select 75 Q if the 50 Q input impedance is transformed to a higher impedance using a
75 Q adapter of the RAZ type. (That corresponds to 25Q in series to the input impe-
dance of the instrument.) The correction value in this case is 1.76 dB = 10 log (75Q/
50Q).
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This value also affects the unit conversion (see "Reference Level" on page 50).

Not available for input from the optional "Analog Baseband" interface. For analog base-
band input, an impedance of 50 Q is always used.

Remote command:
INPut<ip>:IMPedance<ant> on page 143

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<ip>:DPATh on page 141

High Pass Filter 1 to 3 GHz

Activates an additional internal highpass filter for RF input signals from 1 GHz to

3 GHz. This filter is used to remove the harmonics of the analyzer to measure the har-
monics for a DUT, for example.

For some connected instruments, this function requires an additional hardware option
on the instrument.

Note: For RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

Remote command:
INPut<ip>:FILTer:HPASs[:STATe] on page 142

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option on the connected instrument.

An internal YIG-preselector at the input of the connected instrument ensures that
image frequencies are rejected. However, image rejection is only possible for a restric-
ted bandwidth. To use the maximum bandwidth for signal analysis you can disable the
YIG-preselector at the input of the connected instrument, which can lead to image-fre-
quency display.

Note: Note that the YIG-preselector is active only higher frequencies, depending on
the connected instrument. Therefore, switching the YIG-preselector on or off has no
effect if the frequency is below that value.
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To use the optional 90 GHz frequency extension (R&S FSW-B90G), the YIG-preselec-
tor must be disabled.

To use the optional 54 GHz frequency extension (R&S FSV3-B54G), the YIG-preselec-
tor must be disabled.

Remote command:
INPut<ip>:FILTer:YIG[:STATe] on page 142

Capture Mode
Determines how data from an oscilloscope is input to the R&S VSE software.

This function is only available for a connected R&S oscilloscope with a firmware ver-
sion 3.0.1.1 or higher (for other versions and instruments the input is always 1/Q data).

"/Q" The measured waveform is converted to I/Q data directly on the R&S
oscilloscope (requires option K11), and input to the R&S VSE soft-
ware as 1/Q data.

For data imports with small bandwidths, importing data in this format
is quicker. However, the maximum record length is restricted by the
R&S oscilloscope. (Memory options on the R&S oscilloscope are not
available for 1/Q data.)

This mode is not available for oscilloscope baseband input.

"Waveform" The data is input in its original waveform format and converted to 1/Q
data in the R&S VSE software. No additional options are required on
the R&S oscilloscope.

For oscilloscope baseband input, the capture mode is automatically
set to "Waveform". | and Q data is sampled in separate channels in
its original waveform format. The separately captured | and Q wave-
form samples are converted to complex 1/Q data in the R&S VSE.
For data imports with large bandwidths, this format is more conven-
ient as it allows for longer record lengths if appropriate memory
options are available on the R&S oscilloscope.

"Auto" Uses "I/Q" mode when possible, and "Waveform" only when required
by the application (e.g. Pulse measurement, oscilloscope baseband
input).

Remote command:

INPut<ip>:RF:CAPMode on page 144

B2000 State
Activates the optional 2 GHz bandwidth extension (R&S FSW-B2000).

Note: The R&S VSE software supports input from a connected R&S FSW with a
B2000 option installed. However, the R&S FSW interface to the oscilloscope must be
set up and aligned directly on the instrument before the R&S VSE software can start
analyzing the input.

The analysis bandwidth is defined in the data acquisition settings of the application as
usual. Note that the maximum bandwidth cannot be restricted manually as for other
bandwidth extension options.

Manual operation on the connected oscilloscope, or remote operation other than by the
R&S VSE, is not possible while the B2000 option is active.
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Remote command:
SYSTem:COMMunicate:RDEVice:0SCilloscope[:STATe] on page 148

Oscilloscope Sample Rate
Determines the sample rate used by the connected oscilloscope.

This setting is only available if an R&S oscilloscope is used to obtain the input data,
either directly or via the R&S FSW.

"10 GHZ" Default for waveform Capture Mode (not available for 1/Q Capture
Mode); provides maximum record length

"20 GHZz" Achieves a higher decimation gain, but reduces the record length by
half.
Only available for R&S oscilloscope models that support a sample
rate of 20 GHz (see data sheet).
For R&S oscilloscopes with an analysis bandwidth of 4 GHz or larger,
a sample rate of 20 GHZ is always used in waveform Capture Mode

"40 GHz" Provides a maximum sample rate.
Only available for I/Q Capture Mode, and only for R&S RTP13/RTP16
models that support a sample rate of 40 GHz (see data sheet)

Remote command:

Input source R&S FSW via oscilloscope:
SYSTem:COMMunicate:RDEVice:0SCilloscope:SRATe on page 149
Input source oscilloscope waveform mode:
INPut<ip>:RF:CAPMode:WAVeform: SRATe on page 145

Input source oscilloscope |I/Q mode:
INPut<ip>:RF:CAPMode:IQ:SRATe on page 144

Oscilloscope Splitter Mode

Activates the use of the power splitter inserted between the "IF 2 GHZ OUT" connector
of the R&S FSW and the "CH1" and "CH3" input connectors of the oscilloscope. Note
that this mode requires an additional alignment with the power splitter.

For details see the R&S FSW 1/Q Analyzer and I/Q Input user manual.

Remote command:
SYSTem:COMMunicate:RDEVice:0SCilloscope:PSMode[:STATe] on page 148

Oscilloscope IP Address

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000) with an R&S
FSW as the connected instrument, the entire measurement, as well as both instru-
ments, are controlled by the R&S VSE software. Thus, the instruments must be con-
nected via LAN, and the TCPIP address of the oscilloscope must be defined in the
R&S VSE software.

For tips on how to determine the computer name or TCPIP address, see the oscillo-
scope's user documentation.

Remote command:
SYSTem:COMMunicate:RDEVice:0SCilloscope: TCPip on page 148

Preselector State
Turns the preselector on and off.
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When you turn on the preselector, you can configure the characteristics of the prese-
lector and add the preamplifier into the signal path.

When you turn off the preselector, the signal bypasses the preselector and the pream-
plifier, and is fed into the input mixer directly.

Remote command:
INPut<ip>:PRESelection[:STATe] on page 143

Preselector Mode
Selects the preselection filters to be applied to the measurement.

"Auto" Automatically applies all available bandpass filters in a measurement.
Available with the optional preamplifier.

"Auto Wide" Automatically applies the wideband filters consecutively:

® [owpass 40 MHz

® Bandpass 30 MHz to 2250 MHz
® Bandpass 2 GHz to 8 GHz

® Bandpass 8 GHz to 26.5 GHz

Available with the optional preselector.

"Auto Narrow"  Automatically applies the most suitable narrowband preselection fil-
ters in a measurement, depending on the bandwidth you have
selected.

For measurement frequencies up to 30 MHz, the connected instru-
ment uses combinations of lowpass and highpass filters. For higher
frequencies, the connected instrument uses bandpass filters.
Available with the optional preselector.

"Manual" Applies the filter settings you have defined manually.

Remote command:

INPut<ip>:PRESelection:SET on page 143

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

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

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

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

Remote command:
INPut:ATTenuation:PROTection:RESet on page 140

5.3.1.2 l/Qfile input

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

Or: "Input & Output" > "Input Source" > "I/Q File"
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Loading a file via drag&drop

You can load a file simply by selecting it in a file explorer and dragging it to the

R&S VSE software. Drop it into the "Measurement Group Setup" window or the chan-
nel bar for any channel. The channel is automatically configured for file input, if neces-
sary. If the file contains all essential information, the file input is immediately displayed
in the channel. Otherwise, the "Recall I/Q Recording" dialog box is opened for the
selected file so you can enter the missing information.

If the file contains data from multiple channels (e.g. from LTE measurements), it can be
loaded to individual input sources, if the application supports them.

For details see the R&S VSE Base Software User Manual.

The "Input Source" settings defined in the "Input” dialog box are identical to those con-
figured for a specific channel in the "Measurement Group Setup" window.

(See "Controlling Instruments and Capturing Data" in the R&S VSE User Manual).

Input Source

Instrument Instrument: | BORE 7| Input Source: EI
r Input File
Radio Wiinputh k9 swizard\WLANac_64QAM_20MHz_Long CPR.ig.tar Select File
Frequency
Saved by Rohde and Schwarz IQ File Converterversion 1.2 Beta 10
Comment: File generated by the RS IQ File Converter, see httpiiAwanen rohde-schwarz.comfappnote/1EFES
Date & Time: 2015-07-28 17:4552
Sample Rate: 20 MHz

Mumber of Samples: 48000

Duration of Signal: 2.4 ms

Murber of Channels: 1

r Settings

If the Frequency Response Correction option (R&S VSE-K544) is installed, the R&S
VSE AM/FM/PM Modulation Analysis application also supports frequency response
correction using Touchstone (. snp) files or . fres files.

For details on user-defined frequency response correction, see the R&S VSE Base

Software User Manual.

Encrypted . wv files can also be imported. Note, however, that traces resulting from
encrypted file input cannot be exported or stored in a saveset.

Input Type (INSTrUMENT / Fl)...eceiiiieiieii e 49
10T o 18 | o 1= T U UPTTT RSP 49
A=Y (o TN =T o [ T TR 49
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Input Type (Instrument / File)
Selects an instrument or a file as the type of input provided to the channel.

Note: External mixers are only available for input from a connected instrument.

Note: If the R&S VSE software is installed directly on an instrument, or integrated in
Cadence®AWR®VSS, some restrictions apply on the available input type.

Remote command:
INSTrument :BLOCk:CHANnel [ : SETTings] : SOURce<si> on page 146
INPut:SELect on page 145

Input File
Specifies the 1/Q data file to be used for input.

Select "Select File" to open the "Load I/Q File" dialog box.

(See "Data Management - Loading the I/Q Data File" in the R&S VSE base software
user manual).

Zero Padding

Enables or disables zero padding for input from an 1/Q data file that requires resam-
pling. For resampling, a number of samples are required due to filter settling. These
samples can either be taken from the provided 1/Q data, or the software can add the
required number of samples (zeros) at the beginning and end of the file.

If enabled, the required number of samples are inserted as zeros at the beginning and
end of the file. The entire input data is analyzed. However, the additional zeros can
effect the determined spectrum of the I/Q data. If zero padding is enabled, a status
message is displayed.

If disabled (default), no zeros are added. The required samples for filter settling are
taken from the provided I/Q data in the file. The start time in the R&S VSE Player is
adapted to the actual start (after filter settling).

Note: You can activate zero padding directly when you load the file, or afterwards in
the "Input Source" settings.

Remote command:
INPut<ip>:FILE:ZPADing on page 141

5.3.2 Amplitude

Access: "Overview" > "Input" > "Amplitude”
or: "Input & Output" > "Amplitude"
Amplitude settings are identical to the base unit.

For background information on amplitude settings see the R&S VSE User Manual.
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Input Source mm Frequency

Reference Level Input Settings
Value 0.0 dBm Preamplifier On
Offset 0.0 dB Input Coupling DC
Auto Level Impedance 500 750
RF Attenuation Electronic Attenuation
Stat (0] Off
Mode Manual - ! -
Mode Ao tianual
Value 10.0 dB
Walue 0.0 dB
Specifics for 4: Result Summary -
REFEIENCE LEVEL... .ottt et e et e e e e e e e e e s e et e e e enaa e 50
L Shifting the Display (OffSEt).........ccevreererrreeeeeeeeeeeeeseesseseeseseseseseseeeeeeeeeeeeas 51
L UMttt ettt ettt 51
L EBSetting the Reference Level Automatically (Auto Level)...........ccccveeerennee.. 51
Mechanical AttENUATION...........iiiieeeeee et et e et e e e et e e e s e e e e e e enaneaes 52
L AHENUAION MOAE / VAIUE.......eeeeeeeeeeeeeeeeee e eeeeeeee e e eeeeeereeeeeeeeeeeseeneeseeseenn 52
Using Electronic AteNUAtION. ... 52
T 0] 01U ST~ 1] o TSR 52
L INPUL COUPIING. .ttt ettt ettt e et n s n s nseeee e seenas 53
L IMIPEOANCE. ...ttt ee et et e eneeeenen e 53

Reference Level
Defines the expected maximum input signal level. Signal levels above this value are
possibly not measured correctly, which is indicated by the "IF Overload" status display

("OVLD" for baseband input).

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

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 connected instrument is adapted according to this value, it is
recommended that you set the reference level close above the expected maximum sig-
nal level. Thus you ensure an optimal measurement (no compression, good signal-to-
noise ratio).

Note that for input from the External Mixer (R&S VSE-B21) the maximum reference
level also depends on the conversion loss; see the R&S VSE base software user man-
ual for details.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe]:
RLEVel<ant> on page 180
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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 VSE
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 VSE must handle. Do not rely on the displayed
reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe]:
RLEVel<ant>:0FFSet on page 180

Unit — Reference Level
The connected instrument 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 43), conversion to
other units is possible.

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 43), conversion to
other units is possible.

The following units are available and directly convertible:
dBm

dBmV

dBpVv

dBuA

dBpW

Volt

Ampere

Watt

Remote command:
INPut<ip>:IMPedance<ant> on page 143
CALCulate<n>:UNIT:POWer on page 180

E&Setting the Reference Level Automatically (Auto Level) — Reference Level
The connected instrument automatically determines the optimal reference level for the
current input data. At the same time, the internal attenuators and the preamplifier are
adjusted so the signal-to-noise ratio is optimized, while signal compression, clipping
and overload conditions are minimized. This function is not available on all supported
instruments.

You can change the measurement time for the level measurement if necessary (see
"Automatic Measurement Time Mode and Value" on page 83).

Remote command:
[SENSe<ip>:]ADJust:LEVel on page 224
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Mechanical Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value — Mechanical Attenuation
Defines the attenuation applied to the RF input of the R&S VSE.

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

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

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

Remote command:
INPut<ip>:ATTenuation on page 181
INPut<ip>:ATTenuation:AUTO on page 182

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the connected instru-
ment, 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: Note that restrictions can apply concerning which frequencies electronic attenua-
tion is available for, depending on which instrument is connected to the R&S VSE soft-
ware. Check your instrument documentation for details.

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.

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.

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 183
INPut:EATT:AUTO on page 183
INPut:EATT on page 182

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

For details see Chapter 5.3.1, "Input source settings", on page 41.
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Input Coupling < Input Settings
The RF input of the R&S VSE can be coupled by alternating current (AC) or direct cur-
rent (DC).

The RF input of the connected instrument can be coupled by alternating current (AC)
or direct current (DC).

Not available for input from the optional "Analog Baseband" interface.

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 data
sheet.

Remote command:
INPut<ip>:COUPling<ant> on page 140

Impedance < Input Settings
For some measurements, the reference impedance for the measured levels of the con-
nected instrument can be set to 50 Q or 75 Q.

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

This value also affects the unit conversion (see "Reference Level" on page 50).

Not available for input from the optional "Analog Baseband" interface. For analog base-
band input, an impedance of 50 Q is always used.

Remote command:
INPut<ip>:IMPedance<ant> on page 143
5.3.3 Frequency

Access: "Overview" > "Input" > "Frequency"
or: "Input & Output" > "Frequency"

Configure the center frequency of the input signal.
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Input and frontend settings

| Input Source Amplitude

Frequency

Center 13.25 GHz

Center Frequency Stepsize

Stepsize 0.1 *Demod BW ~ X-value 50 %

(07214 (= gl o (=T U= o3RRS 54
Center FreqUENCY SEEPSIZE.....cuuiiiiiiiiiiee ettt e e e e e e e e s reeeeee s 54

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

OHzs fcenter ES fmax
fmax @nd span,,, depend on the instrument and are specified in the data sheet.

Note: For file input, you can shift the center frequency of the current measurement
compared to the stored measurement data. The maximum shift depends on the sam-
ple rate of the file data.
SR e

2

CFahift,,. = CFpie £

maz

If the file does not provide the center frequency, it is assumed to be 0 Hz.

To ensure that the input data remains within the valid analysis bandwidth, define the
center frequency and the analysis bandwidth for the measurement such that the follow-

ing applies:
AB channe ABW, ile
o + ABWewmd o, 25V s
2 2
CF — ABthannel < CFfiie - AB;Vfile

Remote command:
[SENSe<ip>:]FREQuency:CENTer on page 177

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.
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"X * Demod Sets the step size for the center frequency to a manually defined fac-
BW" tor of the demodulation bandwidth. The "X-Factor" defines the per-
centage of the demodulation bandwidth.
Values between 1 % and 100 % in steps of 1 % are allowed. The
default setting is 10 %.

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

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

Remote command:

[SENSe: ] FREQuency:CENTer:STEP: LINK on page 178

[SENSe: ] FREQuency:CENTer:STEP: LINK: FACTor on page 179
[SENSe: ] FREQuency:CENTer: STEP on page 178

5.4 Trigger source settings

Access: "Overview" > "Trigger" > "Trigger Source"
or: "Input & Output" > "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 VSE can be output to a connected
device, and an external trigger signal from a connected device can be used by the
R&S VSE.

The trigger input and output settings are described in the R&S VSE Base Software
User Manual.

Trigger settings are identical to the base unit, except for the available trigger sources.

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

Source Ext Trigger 1 -

Level 14V Drop-Cut Time 0.0 s

Offset 0.0s Slope m Falling
Hysteresis 3.0 dB Holdoff 0.0s
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Trigger Source

In the R&S VSE 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 58). 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.

Note that which trigger sources are available depends on the connected instrument.

Remote command:
TRIGger [:SEQuence] : SOURce on page 198

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 198

External Trigger / Trigger Channel X <— Trigger Source
Data acquisition starts when the signal fed into the specified input connector or input
channel of the connected instrument meets or exceeds the specified trigger level.

Note: Which input and output connectors are available depends on the connected

instrument. For details, see the instrument's documentation.

For a connected R&S oscilloscope, the following signals are used as trigger input:

e "External Trigger": EXT TRIGGER INPUT connector on rear panel of instrument

® "Trigger Channel 2"/"Trigger Channel 3"/"Trigger Channel 4": Input at channel con-
nectors CH 2/3/4 on front panel of instrument - if not used as an input source

Remote command:
TRIG:SOUR EXT, TRIG:SOUR EXT2, TRIG:SOUR EXT3, TRIG:SOUR EXT4
See TRIGger [ :SEQuence] : SOURce on page 198

I/Q Power — Trigger Source

Triggers the measurement when the magnitude of the sampled 1/Q data exceeds the
trigger threshold.
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The trigger bandwidth corresponds to the resolution bandwidth setting for data acquisi-
tion (see "Resolution Bandwidth" on page 60).

Remote command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] : SOURce on page 198

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

(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.

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000) with an IF

power trigger, the IF power trigger corresponds to a "width" trigger on the oscilloscope,

with a negative polarity and the range "longer". Thus, data acquisition starts when both

of the following conditions apply to the signal fed into the CH1 input connector on the

oscilloscope:

® The power level has remained below the specified trigger level for a duration lon-
ger than the drop-out time.

® The power level then rises above the specified trigger level.

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

Remote command:
TRIG:SOUR IFP, see TRIGger[:SEQuence] : SOURce on page 198

Magnitude (Offline) — Trigger Source
For (offline) input from a file, rather than an instrument. Triggers on a specified signal
level.

Remote command:
TRIG:SOUR MAGN, see TRIGger [ : SEQuence] : SOURce on page 198

RF Power — Trigger Source
Defines triggering of the measurement via signals which are outside the displayed
measurement range.

For this purpose, the software uses a level detector at the first intermediate frequency.

The resulting trigger level at the RF input depends on the RF attenuation and preampli-
fication. For details on available trigger levels, see the instrument's data sheet.

Note: If the input signal contains frequencies outside of this range (e.g. for fullspan
measurements), the sweep can be aborted. A message indicating the allowed input
frequencies is displayed in the status bar.

A "Trigger Offset", "Trigger Polarity" and "Trigger Holdoff" (to improve the trigger stabil-
ity) can be defined for the RF trigger, but no "Hysteresis".

Not available for input from the optional "Analog Baseband" interface.

If the trigger source "RF Power" is selected and you enable baseband input, the trigger
source is automatically switched to "Free Run".
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Remote command:
TRIG:SOUR RFP, see TRIGger [:SEQuence] : SOURce on page 198

Manual — Trigger Source
Only available for a connected R&S RTP:

Any trigger settings in the R&S VSE software are ignored; only trigger settings defined
on the connected instrument are considered. Thus, you can make use of the more
complex trigger settings available on an R&S RTP.

Remote command:
TRIG:SOUR MAN, see TRIGger [ : SEQuence] : SOURce on page 198

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

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

Remote command:

TRIGger [ :SEQuence
TRIGger [ :SEQuence
TRIGger [ :SEQuence
TRIGger [ :SEQuence

] :LEVel:IFPower on page 194
]
]
]
For baseband input only:
]
]
]
]
]
]

:LEVel:IQPower on page 195
:LEVel [:EXTernal<port>] on page 194
:LEVel :RFPower on page 195

TRIGger [:SEQuence] : LEVel :BBPower on page 194

TRIGger[:SEQuence] : LEVel:AM:RELative on page 196
TRIGger[:SEQuence] :LEVel:AM[:ABSolute] on page 196

TRIGger [ :SEQuence] : LEVel : FM on page 196

TRIGger [:SEQuence] : LEVel : PM on page 197

TRIGger [:SEQuence] : LEVel :MAPower on page 195

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)

(If supported by the connected instrument.)
For the "Time" trigger source, this function is not available.

Remote command:
TRIGger [:SEQuence] :HOLDoff [ : TIME] on page 193

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.

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000) with an IF
power trigger, the hysteresis refers to the robust width trigger.

This setting is only available for "IF Power" or "Magnitude (Offline)" trigger sources.
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5.5.1

Data acquisition

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 193
TRIGger[:SEQuence] :MAPower:HYSTeresis on page 197

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

Note: For input from the optional "Analog Baseband" interface using the baseband
power trigger (BBP), the default drop out time is set to 100 ns. This avoids uninten-
tional trigger events (as no hysteresis can be configured in this case).

Remote command:
TRIGger [:SEQuence] : DTIMe on page 192

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.

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000) with an IF
power trigger, only rising slopes can be detected.

Remote command:
TRIGger [:SEQuence] : SLOPe on page 198

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 :HOLDoff on page 193
TRIGger [:SEQuence] :MAPower : HOLDoff on page 197

Data acquisition

Configure how data is to be acquired and then demodulated in the "Data Acquisition"
dialog box.

o  Bandwidth SEHINGS.......cciciiiiiiiee e 59
@ Capture SEHINGS....cc i aaa s 60
Bandwidth settings

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

or: "Meas Setup" > "Capture" > "Bandwidth"
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5.5.2

Data acquisition

isitici

Bandwidth Capture

=
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E Demodulation Bandwidth 5.0 MHz

(=1

_3‘ Meas Time [&CT) 82.5 ps
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=

<L Resolution Bandwidth 61.27199 kHz
Demodulation BanAWIidth..........cueiieniiii e e e e e e 60
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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 27.

Remote command:
[SENSe<ip>:]BWIDth:DEMod on page 190

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 27.

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

Remote command:
[SENSe<ip>:]BWIDth:DEMod: TYPE on page 190

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

Remote command:
[SENSe: ] ADEMod:MTIMe on page 188

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

Remote command:
[SENSe: | BANDwidth[:RESolution] on page 190

Capture settings

Access: "Overview" > "Data Acquisition" > "Capture"
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or: "Meas Setup" > "Capture"

The capture settings define how much data from the input signal is acquired and then
demodulated.

Bandwidth Em

Meas Time (AQT) 625 ps

Foints 1001

Capture Count 0

Select Frame [u]

Continue Frame On

Frame Count 1

Analeg Demeod

Spectrogram Clear

Specifics for 22 AM Spectrum -

Figure 5-2: Capture settings with active spectrogram
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Measurement Time (AQT)
Defines how long data is acquired for demodulation.

Remote command:
[SENSe: ] ADEMod:MTIMe on page 188

Points
This value defines the number of trace points that are evaluated and displayed in the
result diagrams.

Note: The capture settings are window-specific. For some result displays, the points
may not be editable as they are determined automatically, or restrictions may apply.

Remote command:
[SENSe: ] SWEep [ :WINDow<n>] : POINts on page 191

Capture Count

Defines the number of times data is captured in single sweep mode. Values from 0 to
200000 are allowed. If the values 0 or 1 are set, one sweep is performed.
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The capture 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 capture count = 0 (default), averaging is performed over
10 sweep. For capture count =1, no averaging, maxhold or minhold operations are per-
formed.

For spectrogram displays, the capture count determines how many captures are com-
bined in one frame in the spectrogram, i.e. how many captures the R&S VSE performs
to plot one trace in the spectrogram result display. For more details see Chapter 4.6.1,
"Time frames", on page 32.

Remote command:
[SENSe: ] AVERage<n>:COUNt on page 229

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

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

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

The most recent frame is number 0, all previous frames have a negative number.
For more details, see the R&S VSE base software user manual.

Remote command:
CALCulate<n>:SPECtrogram:FRAMe: SELect on page 233
CALCulate<n>:SPECtrogram:FRAMe:SELect on page 233

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 232

Frame Count

Determines how many frames are plotted during a single capture (as opposed to a
continuous capture). The maximum number of possible frames depends on the history
depth (see "History Depth" on page 93).

For more details, see Chapter 4.6.1, "Time frames", on page 32.
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5.6

5.6.1

Demodulation
Remote command:
CALCulate<n>:SPECtrogram: FRAMe : COUNt 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 232
Demodulation
Access: "Overview" > "Demod Settings"
Or: "Meas Setup" > "Demod"
e Basic demodulation measurement parameters (Demod).........occcuvevieiiiieeiiiiiiienenn. 63
o  Demodulation SPECIIUM..........cci i e e e 66
L N o 11 Y PR 70
L IS o 1 1o T PPNt 72
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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.
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Demodulation

Spectrum  AFFilter  Scaling Unit  Result Table  Settling Time

r Settings r Time Domain Zoom

Squelch State Off State On Off

Squelch Level Start ‘ 0s |
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20,0 dBm
1

Selected Trace | | 62.5 ps
r PM Settings
Zero Phase Ref Pos Manual Last
Lo |
Phase Wrapping on Off
Specifics for  1: PM Time Domain ™
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Squelch State

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

This function is only available for FM demodulation.

Remote command:
[SENSe: ] ADEMod:SQUelch[:STATe] on page 205

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 205

User Manual 1176.8939.02 — 14 64



R&S®VSE-K7 Configuration
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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 203

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

Time Domain Zoom

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

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

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

For details see the R&S VSE User Manual.

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

"On" Activates the time domain zoom.

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

Remote command:
[SENSe: ] ADEMod<n>:Z00M[ : STATe] on page 207
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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 206

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 205
[SENSe: ] ADEMod<n>:Z00M:LENGth :MODE on page 206

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 204
[SENSe: ] ADEMod:PM:RPOint [ :X] :MODE on page 204

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 203
5.6.2 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.

User Manual 1176.8939.02 — 14 66



R&S®VSE-K7 Configuration

Demodulation
Depending on the evaluation (AF or RF display), the settings vary.
O AF @VAIUALION.....eeeieieieie e 67
O  RF @Valuation. ... 68

5.6.2.1 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.

DemodulationSetngs ML L s
Demod Hﬁ!ﬂlﬂ AF Filter Scaling Unit

Settings

AF Center 1.25 MHz

AF start 0.0 Hz

AF 5top 2.5 MHz

AF Span 2.5 MHz

Analeg Demod

AF Full Span

Specifics for 2@ FM Spectrum -

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

Remote command:
[SENSe: ] ADEMod:AF:CENTer on page 207

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

Remote command:
[SENSe: ] ADEMod:AF: STARt on page 208

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

The maximum AF stop frequency corresponds to half the demodulation bandwidth.
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Remote command:
[SENSe: ] ADEMod:AF: STOP on page 208

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 208

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 208

5.6.2.2 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

Center 13.25 GHz
Span 5.0 MHz
=
E Demodulation Bandwidth 5.0 MHz
q
=] RF Full Span [=DEW)
=
=2
o
=
=L

Specifics for 3: RF Spectrum -
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Demodulation BandWidth............cciioiiii i 69
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Center Frequency
Defines the center frequency of the signal in Hertz.

0 Hz < fcenter RS fmax
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frax @nd span,,, depend on the instrument and are specified in the data sheet.

Note: For file input, you can shift the center frequency of the current measurement
compared to the stored measurement data. The maximum shift depends on the sam-
ple rate of the file data.

SRy
2

CFluift,. = CFpije £

max

If the file does not provide the center frequency, it is assumed to be 0 Hz.

To ensure that the input data remains within the valid analysis bandwidth, define the
center frequency and the analysis bandwidth for the measurement such that the follow-

ing applies:
AB channe ABWy;
CF + ABWehannel > CFpe + 2 W file
2 2
ABW panne ABWgy,
CF — # > OFpy — =220

Remote command:
[SENSe<ip>:]FREQuency:CENTer on page 177

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

span =0: 0 Hz

span >0:

SPANmin < F span < F max

and f,,,=DBW/2

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

Remote command:
[SENSe: ] ADEMod: SPECtrum: SPAN [ :MAXimum] on page 209
[SENSe: ] ADEMod: SPECtrum: SPAN: ZOOM on page 209

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 27.

Remote command:
[SENSe<ip>:]BWIDth:DEMod on page 190

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 209
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5.6.3 AF filter

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

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

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

Demodulation
Demod Spectrum Scaling Unit
High Pass Lowr Pass ‘Weighting Deemphasis
50 Hz * Mone * MNone T None -
All Filters Off
=
o
£
T
O
o
L
=
=
=L
Specifics for 1: FM Time Domain ™
HIGN Pass. . et e e e e e e e e e 70
0 = T PN 71
LA =1 14 T R 71
=YY gl o] g B TS [ T U PUPUPPPNt 72
Deactivating all AF Filters. ... o et 72
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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Remote command:

[SENSe: | FILTer<n>:HPASs[:STATe] on page 213
[SENSe:]FILTer<n>:HPASs:FREQuency[:ABSolute] on page 212
[SENSe:]FILTer<n>:HPASs:FREQuency:MANual on page 213

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.

® 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 214
[SENSe:]FILTer<n>:LPASs:FREQuency[:ABSolute] on page 213
[SENSe:]FILTer<n>:LPASs:FREQuency:RELative on page 214
[SENSe:]FILTer<n>:LPASs:FREQuency:MANual on page 214

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
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"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 211
[SENSe:]FILTer<n>:CCIR[:UNWeighted] [:STATe] on page 211
[SENSe: ]| FILTer<n>:CCIR:WEIGhted[:STATe] on page 210
[SENSe: ]| FILTer<n>:AWEighted[:STATe] on page 210

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 6.4 kHz

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

Remote command:
[SENSe:]FILTer<n>:DEMPhasis[:STATe] on page 212
[SENSe:]FILTer<n>:DEMPhasis:TCONstant on page 211

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

Remote command:
[SENSe: ] FILTer<n>:AO0FF on page 210

5.6.4 Scaling

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

L N Y 7= [ £ 1 o] o 1R 73
L I S oAV Z= 1 LU F= 1 (o] o T 75

5.6.4.1 AF evaluation

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

These settings are only available for AF evaluations.

Demodulation
Demod Spectrum  AF Filter Unit
AF Range
1
Db per Division 10,0 dB
Ref Position 1000 %
K
E Ref Value 250.0 kHz
=]
g | AFCoupling l[ | oc ]l
=
=
= Deviation Linear
AF Auto Scale an
Specifics for 6: FM Spectrum T
Dev per Division/ dB per DiViSION......cccuiiiiiiiiiiciiiieeee e e e e e 73
Reference Value POSItioN...... .ottt 74
REFEIENCE VAIUE..... ..t e e e e e e e e rr e e e e e e e e e e e annnnes 74
o 7010 o) L1 T SRR 74
[TV = 1o o U UUPURPP RNt 75
AF AULO SCaIE.... .ottt e e e e e e aaaaaaaaaaaaaeas 75

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
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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 186

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 186

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 %

® FM:0and+ 10 MHz

® PM: 0 and £ 10000 rad

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

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :TRACe<t>:Y[:SCALe] :RVALue
on page 215

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

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

® FM time evaluation
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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 203

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 187

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 224

5.6.4.2 RF evaluation

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

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

Demodulation

Demod Spectrum Unit
Range Scaling
@ Logarithmic

Range 100 dB ) Linear Percent
= _
E () Linear with Unit
O Ref Level Position  100.0 %
(=] ;
g' Relative
=
=
=L

Specifics for 3: RF Spectrum -
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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 185

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 186

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

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

This function is only available for RF measurements.

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] : AUTO ONCE
on page 185

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"
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"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 187
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MODE

on page 185

5.6.5 Units

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

The units define how the demodulated data is displayed.
Demod Spectrum AF Filter Scaling

Unit

Phase Unit .
THD Unit %
Relative Uit dE m

0
=]
£
LT}
(=1
2
é
Phase Unit (RAA/DEQ)....uuuuiieiiieeiiiiiiciiiiiiee et e e e e e eeeecatee e e e e e e e e e e s s snnrreraeeeeaeaeeseesnnnnnns 77
THD Ut (%0/ DB).ceeeeiiiieee ettt ett ettt e sttt e e e s sttt e e e s ssteeeeessnbaeeeessnnsaeeeesssanenassns 77
(= E= A=Y Lo S S 78

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

Remote command:
UNIT<n>:ANGLe on page 216

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 216
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Relative Unit
Defines the unit for relative demodulation results (see Chapter 5.6.6, "Result table set-
tings", on page 78).

Remote command:
CONFigure:ADEMod:RESults:UNIT on page 219

Result table settings

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

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

Demod Spectrum AF Filter Scaling Unit Result Table
Relative
heas -= Reference
Detector Maode Gtate Reference ‘Walue
Clear Write h
'g FARA |
£ - Peak Clear Write - lolal Off 1.0 %
L]
= | |
o +- Peak Clear Write - lolal Ot 1.0 %
g o
= | |
<
P RMS Clear Write - On 1.0%
[ |

The demodulation results are displayed in the "Result Summary" table (see also
"Result Summary" on page 21). The detectors used to determine the results can be
configured.

In addition to common absolute demodulation, the R&S VSE 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 (=T (0] AU 78
1Y Yo = 79
] = (= T 79
REFEIENCE VAIUE........ccoieeeeieeeeeeeeeeeeee ettt ettt n e e e e e e e 79
MEAS => REIEIEINCE. . .uuceieie i e e e e e e e e e e e e e e e e e e e e e e e e eeeeeaeresrararaaaaan 79
Detector

Detector type for demodulation results
"+ Peak"
"- Peak"

Positive peak
Negative peak
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"+/- 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.

The modes are similar to those for the entire trace (see "Trace Mode" on page 86).

"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 VSE 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 219
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE on page 219
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE on page 219

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 217
CONFigure:ADEMod:RESults:FM:DETector<det>:STATe on page 218
CONFigure:ADEMod:RESults:PM:DETector<det>:STATe on page 218

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 0.17.

Remote command:

CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence on page 217
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence on page 217
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence on page 217

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.
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Remote command:
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>
on page 218
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>
on page 218
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>
on page 218

5.6.7 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.

Demod  Spectrum  AFFilter  Scaling — Unit  Result Table [Ef=ulllsMiinl

r Settings

State on Off

Upper Settling Limit | 10.0 rad

Lower Settling Limit | -10.0 rad

Analog Demod

Specifics for  1: 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 65).
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Analog Demod
Ref Level -17.85 dBm
Att 0de AQT 3pus DBW 5MHz Freq 1.0 GHz

« Analog Demod: 1 FM Time Domain e 1AP Cirw DC Refi0Hz @

1001 pts

Carrier Offset -103.07 kHz

DISTORT

S = L= USRI 81
Upper Settling Limit... ... e e e e e e e e e e e e e 81
Lower Settling Limit.........eeoiiiiiii e 81
State

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

Remote command:
[SENSe: ]ADEMod: SETT1ling: TIME: STATe on page 220
Result: [SENSe: ]ADEMod: SETT1ing: TIME:RESult<t>? on page 258

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 74 and "Zero Phase Refer-
ence Position (PM Time Domain only)" on page 66.

Remote command:
[SENSe:]ADEMod:SETT1ling:TIME:LIMit:UPPer on page 220

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 74 and "Zero Phase Refer-
ence Position (PM Time Domain only)" on page 66.

Remote command:
[SENSe:]ADEMod:SETT1ling:TIME: LIMit: LOWer on page 220

5.7 Adjusting settings automatically

Access: "Auto Set" toolbar

Depending on the connected instrument, some settings can be adjusted by the instru-
ment automatically according to the current measurement settings. In order to do so, a
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measurement is performed. The duration of this measurement can be defined automat-
ically or manually.

To activate the automatic adjustment of a setting from the R&S VSE, select the corre-
sponding function in the "Auto Set" toolbar or in the configuration dialog box for the set-
ting, where available.

@ 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 connected instrument 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<ip>:]ADJust:CONFigure:TRIGger on page 223

Adjusting all Determinable Settings Automatically (Auto All).........ccceeeeriiiieeiiiiiieennnne 82
Adjusting the Center Frequency Automatically (Auto Frequency).......ccccovuveeeeiiienennn. 82
Ei#Setting the Reference Level Automatically (Auto Level)......c.ccovevcieriicieesciee e v 83
Auto Settings Configuration.............ooi i 83
L Automatic Measurement Time Mode and Value.............cccceveeeeerereeeceeennnne, 83
L Upper Level HYStEreSis. .........cuoueiieeeeeeeeeeeeeeee e ee e 83
L Lower Level HyStEreSiS.........oceurueueueeeueeeeeeeeeeeeeeeecesaeee e ieeeeeeenesesnanasaeae s, 84

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

® Auto Frequency
e "EHSetting the Reference Level Automatically (Auto Level)" on page 51
® "AF Auto Scale" on page 75

Remote command:
[SENSe<ip>:]ADJust:ALL on page 221

Adjusting the Center Frequency Automatically (Auto Frequency)
The connected instrument adjusts the center frequency automatically.

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

Remote command:
[SENSe<ip>:]ADJust:FREQuency on page 224
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E&ESetting the Reference Level Automatically (Auto Level)

The connected instrument automatically determines the optimal reference level for the
current input data. At the same time, the internal attenuators and the preampilifier are
adjusted so the signal-to-noise ratio is optimized, while signal compression, clipping
and overload conditions are minimized. This function is not available on all supported
instruments.

You can change the measurement time for the level measurement if necessary (see
"Automatic Measurement Time Mode and Value" on page 83).

Remote command:
[SENSe<ip>:]ADJust:LEVel on page 224

na Auto Settings Configuration
For some automatic settings, additional parameters can be configured. The "Auto Set
Config" dialog box is available when you select the icon from the "Auto Set" toolbar.

Meas Time

Mode Manual
Value 1.0 ms

Hysteresis

Upper Value 1.0dB

Lower Value 1.0 dB

Automatic Measurement Time Mode and Value < Auto Settings Configuration
To determine the optimal reference level automatically, a level measurement is per-
formed on the connected instrument. You can define whether the duration of this mea-
surement is determined automatically or manually.

To define the duration manually, enter a value in seconds.

Remote command:
[SENSe<ip>:]ADJust:CONFigure:LEVel:DURation:MODE on page 222
[SENSe<ip>:]ADJust:CONFigure:LEVel :DURation on page 222

Upper Level Hysteresis < Auto Settings Configuration

When the reference level is adjusted automatically using the Auto Level function, the
internal attenuators and the preamplifier (if available) of the connected instrument are
also adjusted. To avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines an upper threshold that the signal
must exceed (compared to the last measurement) before the reference level is adap-
ted automatically.

Remote command:
[SENSe<ip>:]ADJust:CONFigure:HYSTeresis:UPPer on page 223
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Lower Level Hysteresis < Auto Settings Configuration

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

Remote command:
[SENSe<ip>:]ADJust:CONFigure:HYSTeresis:LOWer on page 223
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6 Analysis

Access: "Overview" > "Analysis"

General result analysis settings concerning the trace, markers, lines etc. can be config-
ured. They are identical to the analysis functions in the base unit except for the special
marker functions.

The remote commands required to perform these tasks are described in Chapter 9,
"Remote commands for analog modulation analysis", on page 131.

@ TracCe SEHINGS....cii it e e e e e e e e e e e e naaa 85
e Trace / data export CoNfiguration............coocccciiiiiiiiie e e 89
®  SPECrogram SEtiNGS.....ccoiii i i —————— 91
e Working with markers in the R&S VSE AM/FM/PM Modulation Analysis application
................................................................................................................................ 95
e Working with limit lines in the R&S VSE AM/FM/PM Modulation Analysis applica-
110} o TSRS 113
L I 0o ) o 0 (0] o3 110 ] o 1T SRR 126

6.1 Trace settings

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

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.

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

@ In the R&S VSE AM/FM/PM Modulation Analysis application, when you configure the
Q Chapter 6.2, "Trace / data export configuration", on page 89.
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Trace / Data Export  Copy Trace  Trace kath Spectrogram Coler Mapping
Deteckor —————— Smoathing Average
Linear
Mode Auto Tepe Haold | State  Walue
Logarithrnic
= = [
Powver
Trace 2 Elank - Auta Peak T |:| |:| 2%
‘& Trace 3 Elank - Luta Peak =B |/ 2%
E Trace 4 Blank - Auta Peak =B |E 2%
o
Trace 5 Elank - Auto Peak - | |E 2% Count:
Trace 6 Blank - Luta Peak =B @ 2% 0
Quick Config
Set Trace Mode Set Trace Mode
IRBSEE A TR Max | &vg | Min Max | CIFATite | Min
Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace B.........couvueeeeeeeeeiieeeeeeeeeiee e 86
TFACE IMOAE..... et e et e e e e ettt e e e e e e e eaae e e e e e eet e e e e eeessaneeeseees 86
1= (=Y 1 (o] N 87
0] [ 87
Y=Y =T L= VT Yo [T SRR 88
F YT = Yo LS @70 11 ] o | PP SPUPRPR 88
Predefined Trace Settings - QUICK CONFig......cuiiiiiiiiiiiiii e 88

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 227

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 VSE saves the sweep result in the trace memory
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 VSE saves the sweep result in the trace memory
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 Capture Count determines the number of averaging procedures.
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 VSE 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 225

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.

Remote command:
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] on page 230
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 231

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 226
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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 VSE User Manual.)
The Capture Count determines the number of averaging procedures.

"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 230

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 capture count = 0 (default), averaging is performed over
10 sweeps. For capture count =1, no averaging, Max Hold or Min Hold operations are
performed.

Remote command:
[SENSe: ] AVERage<n>:COUNt on page 229

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 | CIrWrite | Min
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®

Trace / data export configuration

Function Trace Settings
Trace 2: Clear Write
Trace 3: Min Hold

Traces 4-6: Blank

Trace / data export configuration

Access: "Overview" > "Analysis" > "Traces" > "Trace / Data Export"

Traces resulting from encrypted file input cannot be exported.

The standard data management functions that are available for all R&S VSE applica-
tions are not described here, e.g. saving or loading instrument settings, or exporting
the 1/Q data in other formats.

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

Trace f Data Export

Traces

|:| Export all Traces

Include Instrument and Measurement Settings
|:| Export all Traces for Selected Graph

Trace to Export 1

Decimal Separator Comma

Export Trace to ASCI File

Export all Traces and all Table RESUILS.........coooiiiiiiiiiiiccccccceie e 89
Include Instrument & Measurement Settings.........covvviiiiiiii e 90
1= o= (o T = Yo ) o P 90
D =To g = IS T=T o T = | (o S 90
EXPOrt Trace 10 ASCIHI File......uiiiiiiiiieee et e e 90
1= 1Y/ Y= OO TP 91
L DECIMAl SEPAALON. ...ttt et e e e s e eeeenn e 91
L @ EXPIOTE ...ttt et ee e e e e ee s en s s e s senee e seeeas 91
Export Spectrogram t0 ASCI File........ e 91

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.
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Remote command:
FORMat : DEXPort: TRACes on page 253

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

See the R&S VSE base software user manual for details.

Remote command:
FORMat :DEXPort :HEADer on page 253

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

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

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

Remote command:
FORMat:DEXPort:DSEParator on page 253

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 VSE firmware, you can
also use the Microsoft Windows File Explorer to manage files.

. ChprogramdataiyRohde-SchwarzyVSEV1.30-17.4.10. 0user

b L RSMGMT = | Files
e .|
. Certificates
> 1. DeviceFootprint | chan_tab
’ FaL / Demo
. Install
> | OKData LTE
. RsWisa | predefined
. SoftwarePlatform vea
- WSE
1.30-17.2.39.0
»o L30-17.41.0
4 1.30-17.4.10.0
) DemoTestData
acp_std
> 1 devicedata
o install
J limits
U log
results
. scpilogging
>0 sem_std
b user o .
T REFEETT] ]

File Mame; File

Save

Note: Traces resulting from encrypted file input cannot be exported.

Remote command:
MMEMory : STORe<n>: TRACe on page 252
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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 251

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 253

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 VSE base software user manual.

Remote command:
MMEMory : STORe<n>: SPECtrogram on page 252

6.3 Spectrogram settings

Access: "Overview" > "Analysis" > "Traces" > "Spectrogram"”
or: "Trace" > Spectrogram

The individual settings available for spectrogram display are described here. For set-
tings on color mapping, see Chapter 6.3.2, "Color map settings", on page 93.

Settings concerning the frames and how they are handled during a sweep are provided
as additional capture settings for spectrogram display, see Chapter 5.5.2, "Capture set-
tings", on page 60.

For background information see also Chapter 4.6, "Working with spectrograms”,

on page 30.
o General spectrogram SEtNGS......ccuii it 91
L I 070 ) (o g =T o JE=T=Y u] o PR 93

6.3.1 General spectrogram settings

Access: "Overview" > "Analysis" > "Traces" > "Spectrogram”
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or: "Trace" > "Spectrogram"

This section describes general settings for spectrogram display.

Traces Copy Trace  Trace Math Spectrograrn Color Mapping
State Full  Off

Settings

Select Frame -50
History Depth 3000
Trace 1 -

Color Mapping

Clear Spectrogram

Specifics for  2: Spectrum -

S ALttt —————————————aaaaaaaaaaes 92

ST (=Tt = o 1= T PSR 92

[ [ (o YA D= o 1 o 93

(0701 [T\ F=T o] o] [ o TR UURPRPR 93

Clear SPECITOGIAM.....c i iieii ettt ettt e et e et e e e s aaee e e e e s abnee e e s snnneeeens 93

State

Activates and deactivates a Spectrogram subwindow.

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

"Full" Displays the Spectrogram in a subwindow in the full size of the origi-

nal result display.
"Off" Closes the Spectrogram subwindow.

Remote command:
CALCulate<n>:SPECtrogram:LAYout on page 234

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

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

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

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

For more details, see the R&S VSE base software user manual.
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Remote command:
CALCulate<n>:SPECtrogram:FRAMe: SELect on page 233
CALCulate<n>:SPECtrogram:FRAMe:SELect on page 233

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

The maximum number of frames depends on the Points.

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

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

Remote command:
CALCulate<n>:SPECtrogram:HDEPth on page 233

Color Mapping
Opens the "Color Mapping" dialog.

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 232

6.3.2 Color map settings

Access: "Overview" > "Analysis" > "Traces" > "Color Mapping"
or: "Trace" > "Spectrogram" > "Color Mapping"

In addition to the available color settings, the dialog box displays the current color map
and provides a preview of the display with the current settings.
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® B :

Traces Copy Trace  Trace Math  Spectrogram M_

T
-20dBm

Start 0.0% Shape 0.39 stop 66.0%
@ Hot ) Cold (") Radar (7) Grayscale
Auto Set to Default

Specifics for 1: Spectrum =

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)

R = o ] (o RS 94
ST = o1 SRR 94
Hot/Cold/Radar/GraySCale.........uuueieiieeeeeiieiccciiiiiieeee e e e e e e e e e seeeeieeee e e e e e e e e e e e s ssnenreneeeeeees 95
U | (o J PP 95
Y= A (o D= = LU ]| TSP 95
(0 1o 1= 95
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 235
DISPlay[:WINDow<n>] :SPECtrogram:COLor:UPPer on page 236

Shape
Defines the shape and focus of the color curve for the spectrogram result display.

"-1 to <0" More colors are distributed among the lower values
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"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 236

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

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor[:STYLe] on page 237

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 235

Close
Saves the changes and closes the dialog box.

6.4 Working with markers in the R&S VSE AM/FM/PM
Modulation Analysis application

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

Basically, markers in the R&S VSE AM/FM/PM Modulation Analysis application are
very similar to those in the I/Q Analyzer. However, some additional functions are avail-
able.

@ Markers in Spectrogram Displays

In Spectrograms, you can activate up to 16 markers or delta markers at the same time.
Each marker can be assigned to a different frame. Therefore, in addition to the x-value
you also define the frame number when activating a new marker. If no frame number is
specified, the marker is positioned on the currently selected frame. All markers are visi-
ble that are positioned on a visible frame.

@ Marker SEHINGS. . uuueeec i ————— 96
e Marker search settings and positioning functions.............cccceorrirririeee, 101
e Marker function configuration..............cooo i 104
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Working with markers in the R&S VSE AM/FM/PM Modulation Analysis application

Marker settings

ﬂ?’ Access: "Overview" > "Analysis" > "Marker" > "Markers"

6.4.1.1

Or: "Marker" > "Markers"

o Individual Marker SEIUP..... .o 96
o General marker SEtINGS......ocuuiiiii i s 99

Individual marker setup

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

In the R&S VSE AM/FM/PM Modulation Analysis application, up to 17 markers or delta
markers can be activated for each window simultaneously.

Markers Marker Settings Search
Selected  State  X-Value Frame Type R e el Trace
1-5
Detal  onfEly |10tz 0 i ) [or -)
,g‘ o Deta2  onfEy |10tz 0 i ) [or -)
E Deta3  onfEy |10tz 0 i ) [or -)
= 127960 pepas onf8g 10H: 0 i ) [or -)
Detas  onfEy |10tz 0 i ) [or -)
All Markers Off

Specifics for  1: Magnitude -

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.

Ll e P T I N oAV Y =T =Y 97
m -Marker 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker 16.........cccocevevvvveeeeeriennee. 97
7= Yo (Yo 1Y/ F= T T OO PO SRR 97
Y =Ty TS =) (= TP 97
Marker POSItION X-VaAlUE.........cooiiiiiiiiiiiie ettt e e e e et e e e e e eebaaeeaaees 98
= T4 =T Y] 1= PP P TP PP 98
Y =T =T ot Y F= T (Y 98
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LinkKing t0 ANOther Marker........cooo it e e 98
Assigning the Marker t0 @ TraCe.......oouuiiiii i 99
AlLMArKErs Off ...ttt st e e e st e e e s s st et e e e s abeeeeeeaaas 99

o' Place New Marker
Activates the next currently unused marker and sets it to the peak value of the current
trace in the current window.

If a spectrogram is active, an edit field is displayed for the frame number (< 0) in which
the marker is to be placed.

v -Marker 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker 16

To activate a marker, select the arrow on the marker selection list in the toolbar, or
select a marker from the "Marker" > "Select Marker" menu. Enter the marker position
("X-value") in the edit dialog box.

If a spectrogram is active, the frame number (< 0) in which the marker is to be placed
can also be defined.

To deactivate a marker, select the marker name in the marker selection list in the tool-
bar (not the arrow) to display the "Select Marker" dialog box. Change the "State" to
"Off".

Marker 1 is always the default reference marker for relative measurements. If activa-
ted, markers 2 to 16 are delta markers that refer to marker 1. These markers can be
converted into markers with absolute value display using the "Marker Type" function.

Several markers can be configured very easily using the "Marker" dialog box, see
Chapter 6.4.1.1, "Individual marker setup", on page 96.

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 260
CALCulate<n>:MARKer<m>:X on page 261
CALCulate<n>:MARKer<m>:Y? on page 261
CALCulate<n>:DELTamarker<m>[:STATe] on page 264
CALCulate<n>:DELTamarker<m>:X on page 264
CALCulate<n>:DELTamarker<m>:X:RELative? on page 265
CALCulate<n>:DELTamarker<m>:Y? on page 265

For spectrogram display:
CALCulate<n>:DELTamarker<m>:SPECtrogram: FRAMe on page 273
CALCulate<n>:MARKer<m>:SPECtrogram: FRAMe on page 269

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 260
CALCulate<n>:DELTamarker<m>[:STATe] on page 264
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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 261
CALCulate<n>:DELTamarker<m>:X on page 264

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 260
CALCulate<n>:DELTamarker<m>[:STATe] on page 264

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

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

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 263

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 259
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> onh page 262
CALCulate<n>:DELTamarker<m>:LINK on page 262
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Assigning the Marker to a Trace

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

The marker can also be assigned to the currently active trace using the "Marker" >
"Marker To Trace" menu item.

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 260

All Markers Off
o
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 259

6.4.1.2 General marker settings

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

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

harkers Marker Settings Search
- Marker Table —— ~ Reference Fixed - Linked Markers
i Off State (a3 Off

Time (a3

Lewel -70,0 Hz
- Marker Info

Frequency 30.2 Hz

Con
Peak Search
- Marker Stepsize

Standard

AF Spectrum  On

Analog Demod
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Marker Table DiSPlay........cccoiiueieiiiiiieie et e s 100
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Marker Table Display
Defines how the marker information is displayed.

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

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

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

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 267

Marker Info
Turns the marker information displayed in the diagram on and off.

e 1AP Clrw
M1[1] 81.13dBpv| ~
177.610 MH=z

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo[:STATe] on page 267

Marker Stepsize
Defines the size of the steps that the marker position is moved using the mouse wheel.

"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.

"Points" The marker position is moved from one sweep point to the next. This
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:SSTZe on page 266
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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.

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 284
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 283
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 283
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint :MAXimum[ :PEAK]
on page 283

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

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 266

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

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 266

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.
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The remote commands required to define these settings are described in Chap-
ter 9.7.1, "Working with markers remotely", on page 258.

o Marker Search SEtlNgS.......cooiiiiiiiiiccre e —————— 102
o  Positioning FUNCHIONS. .....ciiii e e e 103

Marker search settings

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

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.

Y =Ty TS T=T= T (o] T Y/ o1 102
Y =T NG RS T=T= L] a1 AN (== TR 102
[T o U] £1 0] o TN 102

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

"X-Search" Searches only within the currently selected frame.
"Y-Search" Searches within all frames but only at the current frequency position.
"XY-Search" Searches in all frames at all positions.

Remote command:
Defined by the search function, see Chapter 9.7.1.3, "Marker search (spectrograms)",
on page 268

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

"Visible" Only the visible frames are searched.
"Memory" All frames stored in the memory are searched.

Remote command:
CALCulate<n>:MARKer<m>:SPECtrogram:SARea On page 269
CALCulate<n>:DELTamarker<m>:SPECtrogram:SARea on page 274

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 276
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6.4.2.2 Positioning functions

Access: "Marker" toolbar

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 (=Tt Y F= T = 103
PEAK SEAICN........cceieeeeeeeeeeeee ettt eaaaaaaaaaaaa e 103
SEAICH NEXE PEAK.....cciii i ittt ettt 104
1Y T (el a 1Y/ T (0 10T o TR 104
Search NeXt IMINIMUM . .....cooieee et e e e e e e e e e e e e e e e e e e eeeannnns 104

Select Marker

M1 v

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

SelectMarker &

Selected State Selected State Selected State
Marker 1 ]y Off Delta & Ll Off Deltall nlyl Off
Delta 1 on [o4i Delta 7 on Delta 13 On
Delta 2 on (o] Delta 8 On Delta 14 On
Delta 3 on o] Delta 9 on [ea Delta 15 on [54]

Delta 10 on Delta 16 On
Delta 5 On Delta 11 On

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 260
CALCulate<n>:DELTamarker<m>[:STATe] on page 264

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 278
CALCulate<n>:DELTamarker<m>:MAXimum|[ : PEAK] on page 281
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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.

v

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

For the Next Peak Up/Down functions, the search is automatically performed in all
frames above or below the currently selected frame, respectively.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 278
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 278
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 277

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

DELTamarker<m>:MAXimum:NEXT on page 280
DELTamarker<m>:MAXimum:RIGHt on page 281
DELTamarker<m>:MAXimum:LEFT on page 280

Search Minimum
N

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 279
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 282

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

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

For the Next Min Up/Down functions, the search is automatically performed in all
frames above or below the currently selected frame, respectively.

Remote command:
CALCulate<n>:MARKer<m>:MINimum:NEXT on page 279
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 279
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 279
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 281
CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 281
CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 282

6.4.3 Marker function configuration

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

Special marker functions can be selected via the "Marker Function" dialog box.
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on page 101.

n dB down

Reference Fixed

Phase Moise

Marker Peak List

All Functions Off

Specifics for  2: FM Spectrum -

Analog Demod

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

Evaluation n dB down | Phase Reference | "Marker
Noise Fixed Peak List"

AM/FM/PM time - - X X

AF/FM/PM spectrum X X X X

RF time X - X X

RF spectrum X X X X

The remote commands required to define these settings are described in Chap-
ter 9.7.1.6, "Configuring special marker functions", on page 282.

The Fixed Reference Marker settings are described in "Defining a Fixed Reference"

on page 101.

e Measuring characteristic bandwidths (n db down marker)...........ccccceiiiiiieneennne. 105
e Phase noise measurement Marker........cceueeiiiiiiee i e 107
@  Marker PEaAK liSt........cooi i ——————— 110
e Deactivating all marker funNClioNS............uuviiiiiiiiciie e 113

6.4.3.1 Measuring characteristic bandwidths (n db down marker)
Access: "Overview" > "Analysis" > "Marker Functions" > "n dB down" > "n dB Down
Config"

Or: "Marker" > "Marker Function” > "n dB down"

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.
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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.

* 4t Analog Demod: 1 RF Spectrum

M1[1]
1.0000002000 GH

* 4% Analog Demod: 2 Marker Table

‘Wnd Type Ref Function
1 M1 - ndB

Function Result
3.0 de

1 T 3 ndB down BW 1.95 kHz

1 T2 | ] Q Factor 513333

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.
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Select Marker Function n dB Down Config

Marker n dBE down Value

Marker 1 Off 5.0] dg

Remote commands:

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:STATe on page 291
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:RESult? on page 290

N AB dOWN MaArKEr State.....niiieiieeeee ettt e et e e e e e e e e e e e eeeneeeenas 107
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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 291
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:RESult? on page 290

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 289
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:TIME? on page 291

Phase noise measurement marker

Access: "Overview" > "Analysis" > "Marker Functions" > "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.
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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
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.
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Select Marker Function Phase MNoise Config

Traces

Marker State Type Phase Moise

@ o @1 )| (e or
oem: | on @ ([ED (@D

Marker

Marker

Functions 6-11
16 Delta 2 on Morm [ELE on
£
a o)

Delta 3 on Kelii Morm A on e
3 Peak .
g List
=T 12-16 Delta 4 on Morm A on
. Delta 5
s elta on Morm [l on

All Phase Moise Markers Off

Specifics for 6: FM Spectrum a

Remote commands:
CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] on page 292
CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult? on page 293

Phase Noise Measurement State..........eeiviiieeieiiiiieee e 109
Switching All Phase Noise Measurements Off.........cccccovieeiiieiii i 110

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

In the R&S VSE AM/FM/PM Modulation Analysis application, this function is only avail-
able 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 6.4.3.2, "Phase noise measurement marker", on page 107.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] on page 292
CALCulate<n>:MARKer<m>:FUNCtion:PNOise:RESult? on page 293
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Switching All Phase Noise Measurements Off
Deactivates phase noise measurement for all markers.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:PNOise[:STATe] on page 292

Marker peak list

Access: "Overview" > "Analysis" > "Marker Functions" > "Marker Peak List"

A common measurement task is to determine peak values, i.e. maximum or minimum
signal levels. The R&S VSE provides various peak search functions and applications:
® Setting a marker to a peak value once (Peak Search)

® Searching for a peak value within a restricted search area (Search Limits)

Peak search limits

The peak search can be restricted to a search area. The search area is defined by limit
lines which are also indicated in the diagram. In addition, a minimum value (threshold)
can be defined as a further search condition.

When is a peak a peak? - Peak excursion

During a peak search, noise values are detected as a peak if the signal is very flat or
does not contain many peaks. Therefore, you can define a relative threshold ("Peak
Excursion"). The signal level must increase by the threshold value before falling again
before a peak is detected. To avoid identifying noise peaks as maxima or minima, enter
a peak excursion value that is higher than the difference between the highest and the
lowest value measured for the displayed inherent noise.

Effect of peak excursion settings (example)

The following figure shows a trace to be analyzed.

User Manual 1176.8939.02 — 14 110



R&S®VSE-K7 Analysis

Working with markers in the R&S VSE AM/FM/PM Modulation Analysis application
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X-Value
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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.

In the R&S VSE AM/FM/PM Modulation Analysis application, the search limits are not
available.
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State an fo
Traces
Settings Search Limits
Left Limit 0.0 Hz
Sort Mode ¥ Value
Marker Right Limit 160.0 MHz
Maximum Number of Peaks 50
Threshold -28.58 dB
Peak Excursion .0} dB =
Marker Use Zoom Limits ‘ off |
Functions
Display Marker Mumbers Off Search Limits OFF
Export
Export Peak List Decimal Separator Comma

Remote commands:

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe on page 287

TRAC? LIST,

PEaK LISt STat@... . 112
ST 0 1Y, (oL [T PR ORORSTRN 112
Maximum NUMDEr Of PEAKS.........cooeiiiiieie et eeaaa 112
o= | o181 (o] o TR 113
Display Marker NUMDErS........coiiiiiiiiieeee e e 113
EXPOrt PEaK LiSt......eeeiieeieeei et e e e e 113

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 287

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 287

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 286
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Peak Excursion
Defines the minimum level value by which a signal must rise or fall so that it is identi-
fied as a maximum or a minimum by the search functions.

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

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

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 276

Display Marker Numbers

By default, the marker numbers are indicated in the diagram so you can find the peaks
from the list. However, for large numbers of peaks, the marker numbers can decrease
readability; in this case, deactivate the marker number display.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel [:STATe]
on page 285

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 288
FORMat :DEXPort:DSEParator on page 253

6.4.3.4 Deactivating all marker functions

Access: "Overview" > "Analysis" > "Marker Functions" > "All Functions Off"
Or: "Marker" > "All Marker Off"

All special marker functions can be deactivated in one step.

Remote command:

6.5 Working with limit lines in the R&S VSE AM/FM/PM
Modulation Analysis application

Access: "Overview" > "Analysis" > "Lines"
or: "Limits"

Limit lines are available for the R&S VSE AM/FM/PM Modulation Analysis application.

O  BaSiCS ON ML INES..cun i e e e e e e e eeas 114
e Limit line settings and fUNCLONS.........ccoviiiiiiicicee e 117
o HOW to define lIMit lINES....ueen i e 123
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6.5.1 Basics on limit lines

Limit lines are used to define amplitude curves or spectral distribution boundaries in
the result diagram which are not to be exceeded. They indicate, for example, the upper
limits for interference radiation or spurious waves which are allowed from a device
under test (DUT). When transmitting information in TDMA systems (e.g. GSM), the
amplitude of the bursts in a time slot must adhere to a curve that falls within a specified
tolerance band. The lower and upper limits may each be specified by a limit line. Then,
the amplitude curve can be controlled either visually or automatically for any violations
of the upper or lower limits (GO/NOGO test).

The R&S VSE supports limit lines with a maximum of 200 data points. Eight of the limit
lines stored in the instrument can be activated simultaneously. The number of limit
lines stored in the software is only limited by the capacity of the storage device used.

Limit line data can also be exported to a file in ASCII (CSV) format for further evalua-
tion in other applications. Limit lines stored in the specified ASCII (CSV) format can
also be imported to the R&S VSE for other measurements.

Compatibility

Limit lines are compatible with the current measurement settings, if the following
applies:

® The x unit of the limit line has to be identical to the current setting.

® The y unit of the limit line has to be identical to the current setting with the excep-
tion of dB based units; all dB based units are compatible with each other.

Validity
Only limit lines that fulfill the following conditions can be activated:

® Each limit line must consist of a minimum of 2 and a maximum of 200 data points.

® The frequencies/times for each data point must be defined in ascending order;
however, for any single frequency or time, two data points may be entered (to
define a vertical segment of a limit line).

® Gaps in frequency or time are not allowed. If gaps are desired, two separate limit
lines must be defined and then both enabled.

® The entered frequencies or times need not necessarily be selectable in R&S VSE.
A limit line may also exceed the specified frequency or time range. The minimum
frequency for a data point is -200 GHz, the maximum frequency is 200 GHz. For
the time range representation, negative times may also be entered. The allowed
range is -1000 s to +1000 s.
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~ 4% Analog Demod: 1 RF Spectrum ® 1AP Clrw = ]
M1[1] -30.79 dBm
1.0000002000 GHz

* % Analog Demod: 2 Marker Table

Wnd Type Ref Tre X-Value ¥Y-Value Function Function Result
1 M1 1 1.0000002 GHz -30.79 dBm ndg 30 dB
1 T 1 999.999051 MHz 3385 dém nd8 down BW 1.95 kHz
1 T2 1 1.000000999 GHz -33.84 dBm Q Factor 513333

Figure 6-4: Example for an upper limit line

Limits and Margins

Limit lines define strict values that must not be exceeded by the measured signal. A
margin is similar to a limit, but less strict and it still belongs to the valid data range. It
can be used as a warning that the limit is almost reached. The margin is not indicated
by a separate line in the display, but if it is violated, a warning is displayed. Margins are
defined as lines with a fixed distance to the limit line.

To check the signal for maximum levels you must define an upper limit, whereas to
check the signal for minimum levels you must define a lower limit.

Limits can be defined relative to the reference level, the beginning of the time scale, or
the center frequency, or as absolute values.

Relative scaling is suitable, for example, if masks for bursts are to be defined in zero
span, or if masks for modulated signals are required in the frequency domain.
Thresholds

If the y-axis for the limit line data points uses relative scaling, an additional absolute
threshold can be defined for the limit check. In this case, both the threshold value and
the relative limit line must be exceeded before a violation occurs.
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Offsets and Shifting

A configured limit line can easily be moved vertically or horizontally. Two different
methods to do so are available:

® An offset moves the entire line in the diagram without editing the configured values
or positions of the individual data points. This option is only available if relative
scaling is used.
Thus, a new limit line can be easily generated based upon an existing limit line
which has been shifted horizontally or vertically.

® Defining a shift width for the values or position of the individual data points
changes the line configuration, thus changing the position of the line in the dia-
gram.

Limit Check Results

A limit check is automatically performed as soon as any of the limit lines is activated
("Visibility" setting). Only the specified "Traces to be Checked" are compared with the
active limit lines. The status of the limit check for each limit line is indicated in the dia-
gram. If a violation occurs, the limit check status is set to "MARG" for a margin viola-
tion, or to"Fail" for a limit violation.
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= Analog Demod: 1 RF Spectrum

Span 50.0 kHz

Function Function Result
ndB 30de
ndB down BW 1.95 kHz
Q Factor 513333

Figure 6-5: Margin violation for limit check

+ Analog Demaod: 1 RF Spectrum ® 1AP Clrw = W

MI1[1] -30.79 dBm
1.0000002000 GHz,

1001 pts Span 50.0 kHz

Figure 6-6: Limit violation for limit check

6.5.2 Limit line settings and functions

Access: "Overview" > "Analysis" > "Lines"

or: "Limits" > "Line"
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Up to 8 limit lines can be displayed simultaneously in the R&S VSE. Many more can be
stored on the instrument.

e Limitline Management....... .o 118
o Limitline detailS........cooeiiiie e 121

6.5.2.1 Limit line management

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines"

or: "Limits" > "Line" > "Limit Lines"

Line Config urput  Meas Setup  Trace  Marker  Llimits  Windaw  F U
Mame | Unit| Compatible| \J’iswble| CheclcTraces| -
Mew
Delete
Disable All
Lines
=
3
E
@
(=]
T
]
£ X-Offset
<L
0.0 Hz
¥-Offset
Comment: 0048
View Filter (7} Show Compatible @ Show All Show Lines for all Modes

Specifics for  2: FM Spectrum -

For the limit line overview, the R&S VSE searches for all stored limit lines with the file
extension .LIN inthe 1imits subfolder of the main installation folder. The overview

allows you to determine which limit lines are available and can be used for the current
measurement.

For details on settings for individual lines see Chapter 6.5.2.2, "Limit line details",
on page 121.

[N F=T 0 0 L= TSR SRR 119
[T U 119
(7] a0 }= 111 o113 U 119
RV 2153 o113 2SS 119
L= TeS T (ol o ST O T=Tor =T R 119
(070]1 0104 T=T0 | S5 119
Included Lines in Overview (VIEW Filter).........cooociiiiieiieee e 119
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L ShOW LiNeS fOr @ll MOGES.........cueeeeeeeeeeeeeeeeeee e eee e ee e e e e s s seeen e 120
D 01151 TSR 120
O] 11 SRR 120
(O X N LN YA I 1SRRI 120
o 1 I 1= TR 120
L0707 o Y28 I o - T 120
(D LEY LY (ST I L= T 120
DiISADIE All LINES.. .ttt ettt e et e e e e e e e e e e st eesaa e e eaaesenaneaes 120

Name
The name of the stored limit line.

Unit
The unit in which the y-values of the data points of the limit line are defined.

Compatibility
Indicates whether the limit line definition is compatible with the current measurement
settings.

Visibility
Displays or hides the limit line in the diagram. Up to 8 limit lines can be visible at the
same time. Inactive limit lines can also be displayed in the diagram.

Remote command:
CALCulate<n>:LIMit<1li>:TL0OWer:STATe on page 298
CALCulate<n>:LIMit<1i>:UPPer:STATe on page 302
CALCulate<n>:LIMit<1li>:ACTive? on page 303

Traces to be Checked

Defines which traces are automatically checked for conformance with the limit lines. As
soon as a trace to be checked is defined, the assigned limit line is active. One limit line
can be activated for several traces simultaneously. If any of the "Traces to be
Checked" violate any of the active limit lines, a message is indicated in the diagram.

Remote command:
CALCulate<n>:LIMit<1i>:TRACe<t>:CHECk on page 305

Comment
An optional description of the limit line.

Included Lines in Overview (View Filter)
Defines which of the stored lines are included in the overview.

"Show Com- Only compatible lines

patible" Whether a line is compatible or not is indicated in the Compatibility
setting.

"Show All" All stored limit lines with the file extension .LIN in the 1imits sub-

folder of the main installation folder.
(if not restricted by "Show Lines for all Modes" setting).
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Show Lines for all Modes < Included Lines in Overview (View Filter)

If activated (default), limit lines from all applications are displayed. Otherwise, only
lines that were created in the Spectrum application are displayed.

Note that limit lines from some applications may include additional properties that are
lost when the limit lines are edited in the Spectrum application. In this case a warning
is displayed when you try to store the limit line.

X-Offset
Shifts a limit line that has been specified for relative frequencies or times (x-axis) hori-
zontally.

This setting does not have any effect on limit lines that are defined by absolute values
for the x-axis.

Remote command:
CALCulate<n>:LIMit<1i>:CONTrol:0FFSet on page 295

Y-Offset
Shifts a limit line that has relative values for the y-axis (levels or linear units such as
volt) vertically.

This setting does not have any effect on limit lines that are defined by absolute values
for the y-axis.

Remote command:
CALCulate<n>:LIMit<1i>:LOWer:0FFSet on page 297
CALCulate<n>:LIMit<1i>:UPPer:0FFSet on page 301

Create New Line
Creates a new limit line.

Edit Line
Edit an existing limit line configuration.

Copy Line
Copy the selected limit line configuration to create a new line.

Remote command:
CALCulate<n>:LIMit<1i>:COPY on page 303

Delete Line
Delete the selected limit line configuration.

Remote command:
CALCulate<n>:LIMit<1i>:DELete on page 304

Disable All Lines
Disable all limit lines in one step.

Remote command:
CALCulate<n>:LIMit<1i>:STATe on page 304
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6.5.2.2 Limit line details

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines" > "New" / "Edit" / "Copy To"

or: "Limits" > "Line" > "Limit Lines" > "New" / "Edit" / "Copy To"
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Name

Defines the limit line name. All names must be compatible with Windows conventions
for file names. The limit line data is stored under this name (with a . LIN extension).

Remote command:
CALCulate<n>:LIMit<l1i>:NAME on page 299

Comment
Defines an optional comment for the limit line.
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Remote command:
CALCulate<n>:LIMit<1li>:COMMent on page 294

Threshold
Defines an absolute threshold value (only for relative scaling of the y-axis).

Remote command:
CALCulate<n>:LIMit<1i>:LOWer:THReshold on page 299
CALCulate<n>:LIMit<1i>:UPPer:THReshold on page 302

Margin

Defines a margin for the limit line. The default setting is 0 dB (i.e. no margin).
Remote command:

CALCulate<n>:LIMit<1i>:LOWer:MARGin on page 297
CALCulate<n>:LIMit<1i>:UPPer:MARGin on page 300

X-Axis
Describes the horizontal axis on which the data points of the limit line are defined.
Includes the following settings:
® Unit:
"Hz": for frequency domain
"s": for time domain
® Scaling mode: absolute or relative values
For relative values, the frequencies are referred to the currently set center fre-
quency. In the time domain, the left boundary of the diagram is used as the refer-
ence.
® Scaling: linear or logarithmic

Remote command:

CALCulate<n>:LIMit<1i>:CONTrol :MODE on page 295
CALCulate<n>:LIMit<1i>:CONTrol:DOMain on page 295
CALCulate<n>:LIMit<1i>:CONTrol:SPACing on page 296

Y-Axis
Describes the vertical axis on which the data points of the limit line are defined.
Includes the following settings:

® |evelunit

® Scaling mode: absolute or relative (dB/%) values
Relative limit values refer to the reference level.

® Limit type: upper or lower limit; values must stay above the lower limit and below
the upper limit to pass the limit check

Remote command:

CALCulate<n>:LIMit<1i>:UNIT on page 300
CALCulate<n>:LIMit<1li>:LOWer:MODE on page 297
CALCulate<n>:LIMit<1i>:UPPer:MODE on page 301
CALCulate<n>:LIMit<1i>:LOWer:SPACing on page 298
CALCulate<n>:LIMit<1i>:UPPer:SPACing on page 302
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Data Points

Each limit line is defined by a minimum of 2 and a maximum of 200 data points. Each
data point is defined by its position (x-axis) and value (y-value). Data points must be
defined in ascending order. The same position can have two different values.

Remote command:
CALCulate<n>:LIMit<1i>:CONTrol[:DATA] on page 294
CALCulate<n>:LIMit<1i>:LOWer [:DATA] on page 296
CALCulate<n>:LIMit<1li>:UPPer[:DATA] on page 300

Insert Value
Inserts a data point in the limit line above the selected one in the "Edit Limit Line" dia-
log box.

Delete Value
Deletes the selected data point in the "Edit Limit Line" dialog box.

Shift x
Shifts the x-value of each data point horizontally by the defined shift width (as opposed
to an additive offset defined for the entire limit line, see "X-Offset" on page 120).

Remote command:
CALCulate<n>:LIMit<1i>:CONTrol:SHIFt on page 296

Shifty
Shifts the y-value of each data point vertically by the defined shift width (as opposed to
an additive offset defined for the entire limit line, see "Y-Offset" on page 120).

Remote command:
CALCulate<n>:LIMit<li>:LOWer:SHIFt on page 298
CALCulate<n>:LIMit<1i>:UPPer:SHIFt on page 301

Save
Saves the currently edited limit line under the name defined in the "Name" field.

6.5.3 How to define limit lines

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines"
or: "Limits" > "Line" > "Limit Lines"
The following tasks are described here:

® "How to find compatible limit lines" on page 124

® "How to activate and deactivate a limit check" on page 124

® "How to edit existing limit lines" on page 124

® "How to copy an existing limit line" on page 124

® "How to delete an existing limit line" on page 125

® "How to configure a new limit line" on page 125

® "How to move the limit line vertically or horizontally" on page 126
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How to find compatible limit lines

» In the "Line Config" dialog box, select the "View Filter" option: "Show Compatible".
All stored limit lines with the file extension .LIN in the 1imits subfolder of the
main installation folder of the instrument that are compatible to the current mea-
surement settings are displayed in the overview.

How to activate and deactivate a limit check

A limit check is automatically performed as soon as any of the limit lines is activated.

1. To activate a limit check:
Select the "Check Traces" setting for a limit line in the overview and select the
trace numbers to be included in the limit check. One limit line can be assigned to
several traces.

The specified traces to be checked are compared with the active limit lines. The
status of the limit check is indicated in the diagram.

2. To deactivate a limit line, deactivate all "Traces to be Checked" for it.
To deactivate all limit lines at once, select "Disable All Lines".

The limit checks for the deactivated limit lines are stopped and the results are
removed form the display.

How to edit existing limit lines

Existing limit line configurations can be edited.

1. In the "Line Config" dialog box, select the limit line.

2. Select "Edit".

3. Edit the line configuration as described in "How to configure a new limit line"
on page 125.

4. Save the new configuration by selecting "Save".

If the limit line is active, the edited limit line is displayed in the diagram.

How to copy an existing limit line
1. In the dialog box, select the limit line.
2. Select "Line Config" "Copy To".

3. Define a new name to create a new limit with the same configuration as the source
line.

4. Edit the line configuration as described in "How to configure a new limit line"
on page 125.

5. Save the new configuration by selecting "Save".

The new limit line is displayed in the overview and can be activated.
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How to delete an existing limit line

1. In the "Line Config" dialog box, select the limit line.
2. Select "Delete".

3. Confirm the message.

The limit line and the results of the limit check are deleted.

How to configure a new limit line

1. In the "Line Config" dialog box, select "New".

The "Edit Limit Line" dialog box is displayed. The current line configuration is dis-
played in the preview area of the dialog box. The preview is updated after each
change to the configuration.

2. Define a "Name" and, optionally, a "Comment" for the new limit line.

3. Define the x-axis configuration:

e Time domain or frequency domain
e Absolute or relative limits
e Linear or logarithmic scaling

4. Define the y-axis configuration:

e Level unit
e Absolute or relative limits
e Upper or lower limit line

5. Define the data points: minimum 2, maximum 200:

a) Select "Insert Value".

b) Define the x-value ("Position") and y-value ("Value") of the first data point.

c) Select "Insert Value" again and define the second data point.

d) Repeat this to insert all other data points.
To insert a data point before an existing one, select the data point and then
"Insert Value".
To insert a new data point at the end of the list, move the focus to the line after
the last entry and then select "Insert Value".
To delete a data point, select the entry and then "Delete Value".

6. Check the current line configuration in the preview area of the dialog box. If neces-
sary, correct individual data points or add or delete some.
If necessary, shift the entire line vertically or horizontally by selecting "Shift x" or
"Shift y" and defining the shift width.

7. Optionally, define a "Margin" at a fixed distance to the limit line.
The margin must be within the valid value range and is not displayed in the dia-
gram or preview area.

8. Optionally, if the y-axis uses relative scaling, define an absolute "Threshold" as an
additional criteria for a violation.
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9. Save the new configuration by selecting "Save".

The new limit line is displayed in the overview and can be activated.

How to move the limit line vertically or horizontally

A configured limit line can easily be moved vertically or horizontally. Thus, a new limit
line can be easily generated based upon an existing limit line which has been shifted
horizontally.

1. In the "Line Config" dialog box, select the limit line.

2. To shift the complete limit line parallel in the horizontal direction, select "X-Offset"
and enter an offset value.
To shift the complete limit line parallel in the vertical direction, select "Y-Offset" and
enter an offset value.

3. To shift the individual data points of a limit line by a fixed value (all at once):

a) Select "Edit".

b) In the "Edit Limit Line" dialog box, select "Shift x" or "Shift y" and define the
shift width.

c) Save the shifted data points by selecting "Save".

If activated, the limit line is shifted in the diagram.

6.6 Zoom functions

Access: "Zoom" icons in toolbar

For details on the zoom functions, see the R&S VSE User Manual.

SINGIE ZOOM ..ttt e s e e s e s e e e e e e e 126
Y [8] L0 o o o PO PP 126
Restore Original DiSPlay.........oocueeeeiiiiiieie et 127

Single Zoom

A single zoom replaces the current diagram by a new diagram which displays an
enlarged extract of the trace. This function can be used repetitively until the required
details are visible.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :ZOOM[:STATe] on page 310
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : ZOOM: AREA on page 309

Multi-Zoom

|
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In multiple zoom mode, you can enlarge several different areas of the trace simultane-
ously. An overview window indicates the zoom areas in the original trace, while the
zoomed trace areas are displayed in individual windows. The zoom area that corre-
sponds to the individual zoom display is indicated in the lower right corner, between the
scrollbars.

Remote command:

DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : ZOOM:MULTiple<zn>[:STATe]
on page 312
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : ZOOM:MULTiple<zn>:AREA
on page 310

Restore Original Display

R

Restores the original display, that is, the originally calculated displays for the entire
capture buffer, and closes all zoom windows.

Note: This function only restores graphically zoomed displays. Measurement zooms,
for which measurement settings were adapted, are recalculated based on the adapted
measurement settings. In this case, the zoomed display is maintained.

Remote command:

Single zoom:

DISPlay[:WINDow<n>] [:SUBWindow<w>]:Z00M[:STATe] on page 310
Multiple zoom:

DISPlay [ :WINDow<n>] [ :SUBWindow<w>] :ZOOM:MULTiple<zn>[:STATe]
on page 312 (for each multiple zoom window)
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7 How to perform measurements in the R&S
VSE AM/FM/PM Modulation Analysis appli-
cation

The following step-by-step instructions demonstrate how to perform Analog Modulation
Analysis with the R&S VSE-K7 option.

1.

Open a new channel or replace an existing one and select the "Analog Demod"
application.

Configure the input source to be used as described in the R&S VSE Base Software
User Manual.

Select the "Meas Setup > Overview" menu item to display the "Overview" for Ana-
log Modulation Analysis .

Select the "Input/Frontend" button and then the "Frequency" tab to define the input
signal's center frequency.

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

e "Demodulation Bandwidth": the span of the input signal to be demodulated
e "Measurement Time": how long the input signal is to be measured
e "Resolution Bandwidth": how precise the signal is to be demodulated

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

Select the "Demodulation Settings" button to define demodulation parameters for
each evaluation:

e Configure the "Squelch" function (on the "Demod" tab) to suppress noise dur-
ing demodulation.

e For time domain evaluations, zoom into the areas of interest by defining a
zoom area (on the "Demod" tab).

e For AF evaluations, use special filters to eliminate certain effects of demodula-
tion or to correct pre-emphasized modulated signals (on the "AF Filters" tab).

e Adapt the diagram scaling to the displayed data (on the "Scaling" tab).

Select the "Analysis" button in the "Overview" to make use of the advanced analy-
sis functions in the demodulation displays.

For example:

e Configure a trace to display the average over a series of sweeps (on the
"Trace" tab; if necessary, increase the "Sweep Count" in the "Data Acquisition"
settings).

e Configure markers and delta markers to determine deviations and offsets within
the demodulated signal (on the "Marker" tab).
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e Use special marker functions to calculate phase noise or an n dB down band-

width (on the "Marker Config" tab).
e Configure a limit check to detect excessive deviations (on the "Lines" tab).

9. Select the » "Capture" icon from the toolbar to start a new measurement with the
defined settings.
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8 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.

For further recommendations on finding the correct demodulation bandwidth, see
Chapter 4.2, "Demodulation bandwidth", on page 27.

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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9 Remote commands for analog modulation
analysis

The commands required to perform measurements in the R&S VSE AM/FM/PM Modu-
lation Analysis application in a remote environment are described here.

It is assumed that the R&S VSE has already been set up for remote control in a net-
work as described in the R&S VSE 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 9.8, "Pro-
gramming example", on page 312.

@ Status registers
The R&S VSE-K7 option uses the status registers of the base unit (except for the
STATus:QUEStionable:ACPLimit register).

For a description see the R&S VSE User Manual.

General R&S VSE Remote Commands

The application-independent remote commands for general tasks on the R&S VSE are
also available for Analog Modulation Analysis and are described in the R&S VSE User
Manual. In particular, this comprises the following functionality:

® Controlling instruments and capturing data
® Managing Settings and Results

Setting Up the Instrument
® Using the Status Register

Channel-specific commands

Apart from a few general commands on the R&S VSE, most commands refer to the
currently active channel. Thus, always remember to activate an Analog Modulation
Analysis channel before starting a remote program for Analog Modulation Analysis .

O INTrOAUCTION. ...t e e e e e e e e e 132
®  COMMON SUFfIXES....eieeeiieiii i e e e e e 136
e Activating AM/FM/PM Modulation Analysis measurements...........ccccccevieveeeininnee 137
e Configuring the MeasUremMEeNt........ ..o 137
o Configuring the result diSplay.........c.ueie i 237
®  REtrEVING MESUILS.....uuiiiiiiiiiie e e e e e e e e e e eaas 248
L I N g F= 11 4] o T =TT U LR 258
®  Programming €XamPIE.......u cciieie e i i i e e ettt e e e e e e e e e e e e e eeaaaa——a 312
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Introduction

9.1 Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

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

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 VSE.

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

9.1.1 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 VSE 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)
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9.1.3

9.14

0,

Introduction

Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

® Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

Long and short form
The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

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

Numeric suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a mea-
surement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

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

Example:

DISPlay[:WINDow<1l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

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.
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9.1.6.1

Introduction

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer

With a numeric suffix in the optional keyword:
DISPlay[:WINDow<l...4>]:Z00M:STATe

DISPlay:Z00M:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

Alternative keywords

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

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.

@ NUMIEBIIC VAIUEBS. ... ettt ettt e et e e e et e e et e e e et e e e e s s e eeaesestaaeeeanns 134
L 1Yo ) [<F= 1 o TR 135
L N O o P =i (= o [ = T 136
L I O o =1 = T3 (= = 1 o [ 136
L =1 o Tt Qo F= | = T 136

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

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

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

*  MIN/MAX

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

Defines the default value.
e UP/DOWN

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

Querying numeric values

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

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1£9

Sometimes, numeric values are returned as text.
® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

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

Boolean

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

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

the value O ("OFE™").

Example:
Setting: DISPlay:WINDow: ZOOM: STATe ON
Query: DISPlay:WINDow: ZOOM: STATe? would return 1
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9.1.6.3

9.1.6.4

9.1.6.5

9.2

Common suffixes

Character data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 9.1.2, "Long and short form",
on page 133.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe : BANDwidth:RESolution: TYPE NORMal
Query: SENSe :BANDwidth:RESolution:TYPE? would return NORM

Character strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

Block data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. 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 VSE AM/FM/PM Modulation Analysis application, the following common
suffixes are used in remote commands:

Table 9-1: Common suffixes used in remote commands in the R&S VSE AM/FM/PM Modulation Analy-
sis application

Suffix Value range Description
<m> 1to 16 Marker
<n> 1tox Window (in the currently selected channel)
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9.4.1

Configuring the measurement

Suffix Value range Description
<t> 1t06 Trace
<li> 1t0 8 Limit line

Activating AM/FM/PM Modulation Analysis measure-
ments

AM/FM/PM Modulation Analysis measurements require a special application in the
R&S VSE. The common commands for configuring and controlling measurement chan-
nels, as well as blocks and sequences, are also used in the R&S VSE AM/FM/PM
Modulation Analysis application.

They are described in the R&S VSE base software user manual.

Configuring the measurement

The following remote commands are required to configure Analog Modulation Analy-
Sis .

e Restoring the default configuration (preset)........ooo e, 137
o Managing standard SetliNgS.......c.oviiiiiiiiiiii e 138
e Configuring data iNPUL........cueeeiieiii e e e 139
®  FreqUENCY SEtNGS...cii i —————————— 177
e Configuring the vertical axis (amplitude, scaling)...........ccooeverirrieriieie, 179
e Configuring data acquISItION...........ueeiiiiiiiiie e 187
L JI I T T 1= 1 o SRR 192
o Configuring demodulation...........ocuiiiiiiiii 202
e Adjusting settings automatically..........c...uveeiiiiiiiiiiii 221
e Configuring standard traCeS..........coceccuiiiiiiiiec e 225
o  Configuring SPECIrOGramMS......ccceie e i e e e e e e e e e e e e e e e e e e e eeeeeens 231

Restoring the default configuration (preset)

SYSTem:PRESEt:CHANNEILEXEC] ... et ieieeiieieeeeeeiieieeeeeetee e e e e eeete e e e e eeaebeeeeeseebaaeeeeeeenns 137

SYSTem:PRESet:CHANnel[:EXEC]
Restores the default software settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'
Selects the channel for "Spectrum?2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
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Usage: Event

Manual operation: See "Preset Channel" on page 41

Managing standard settings

You can configure the R&S VSE AM/FM/PM Modulation Analysis application using pre-
defined standard settings. This allows for quick and easy configuration for commonly
performed measurements.

For details see Chapter 5.1, "Configuration according to digital standards", on page 37.

For an overview of predefined standards and settings see Chapter A.3, "Predefined
standards and settings", on page 324.

[SENSE:JADEMOG:PRESE:STANGAI]. ... veeevevereeeeeereeseeesesseseesseeseessessseessesseesesseesaeesenes 138
[SENSE:JADEMOG:PRESEERESTOE. cv.v.eeveeeeeeeeereseeseseseeseseseseseessesseseessesseesesseeseessessesens 138
[SENSE:JADEMOG:PRESEE:STORE. ....veeeeeeeeeeeeeeeeseeseseseeeesessseseseseeeeseseseesesesesssesesesseseees 138

[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:
\ProgramData\Rohde-Schwarz\VSE\<version no>\user\predefined\AdemodPredefine

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 39

[SENSe:]ADEMod:PRESet:RESTore

Manual operation: See "Restore Standard Files" on page 39

[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:
\ProgramData\Rohde-Schwarz\VSE\<version no>\user\predefined\AdemodPredefine
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9.4.3.1

Configuring the measurement

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 39

Configuring data input

The following commands are required to configure data input.

Data output is described in the R&S VSE Base Software User Manual.

@ RE INPUL e e e e e e e e e e e e e e e e e e e e eeeeeeeesaa b b anaaaaas 139
e Configuring oscilloscope baseband iNput.........cccccveeiiiiiicciiiiiiiee e, 150
@  USING €XIErNal MIXEIS....ccioii i i i i e e e e e e e e e e e e e e e e ee e 153
e Remote commands for external frontend control...........cccceeeeeeiieiiiie, 162
o  Working With POWET SENSOIS........cccii i e e e e e e e e e e e e e e e eeeeeeeees 169
RF input

Remote commands exclusive to configuring RF input:

INPut<ip>:ATTenuation:PROTECHON[:STATE] uuuuueeeeeeeeiueieeeeeinnieeeererineaeeeeeeenneeeseeresnneeaees 140
INPut:ATTenuation:PROTECHON:RESEL.......ccuuuiieiiieeiicei e e et 140
INPUL<IP> COUPINGKANT . .11ttititiieeeieieieeeeeeeeeeeeeeeeeeeeeeessssabasaa e sesesseeasaasaseeserereessssnres 140
IN P UKD D P AT Nttt e e et e e e s e e e et et e e e e s e e e e e nenraans 141
INPULSIDS I FILE:ZPADING ¢ ettt ettt ettt ettt e e et e et et e e e et e et e ea e ea e e aennas 141
INPUL<ID> FILTErHPASS[:STATE] . e eeeeeeeeseeeeeeeeeeeeeesesseseseseseseseseseeseeeeesesesesesesesesesesesesens 142
INPULIDS FILTEY IG[:STATE . v eeeeeeeeeeeeeeeeeeeereseseseseseseeeeeeeeeeeeseseseseseseseseseeeseeeeeenenenenes 142
INPUL<ip> IMPEAANCESANT> ... e e e e ettt ae e e e e e e e e e e aeaeeaeeeeeeennnnees 143
INPUt<ip>:PRESEIECHONISET.....cciiiieieeeeeeeieieieiteiei e re e e s e e e e e e e e e e e aeeeeeeeeeeeeeneeeenennnnnnnnnnnn 143
INPUL<ID> PRESEIECHONESTATE] . e eiiettiieeeee ettt eeeeeet e e e e e e ettt e e e e s ee b e e e eeeeataeeaeseesnnaanns 143
INPULKID>IRFICAPMOUE. ... .ceiietiieeeeeeeitiee e e ettt e e e e e ettt e e e e eeeta e e e e s eesban e eeeseastaneeeseerananss 144
INPUt<ip>:RF:CAPMOAE:IQ:SRATE. ... ittt e e e aaas 144
INPuUt<ip>:RF:CAPMO0de:WAVETOIM:ISRATE. ... ..ttt eeeieieieeeeeeieie e e e e ettt e e e e e eeeaae e e e s eeanaaeaeees 145
N ] = Y oy 145
N L U I 0 S 146
INSTrument:BLOCK:CHANNEI[:SETTINGS]:SOURCESSI>.....cvvvriiiriiiiieieieieeeeeeeeeeeeeeeeeeeeeeenens 146
INSTrument:BLOCk:CHANNel[:SETTings]:SOURCce<si>:CONFig.......cccceeiererrrinriereeeeeernnnnnn. 147
INSTrument:BLOCk:CHANNeI[:SETTIiNgs]:SOURCE<SI>TYPE........ccvvuiieeeeieeiieeieeeeeerieeeens 147
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE[:STATE]...evuuueeeeeeertieeeeeeereiieeeeeeeeraeeeaeeenes 148
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE:TCPIP....ciiuuuuieeeeeeieaeieeeeeeiiieeeeeeenieaeeeeens 148
SYSTem:COMMunicate:RDEVice:OSCilloscope:PSMode[:STATE].....oeveeeerereeeeereeiiieeeeeeenns 148
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SYSTem:COMMunicate:RDEVice:OSCilloSCOPE:SRATE........cevvueeeeeeeeeriieieeeeeerieeeeeeeeernnns 149
SYSTem:COMMunicate:RDEVice:OSCilloscope:VDEVICE?....ciuviiieiuiieeeeeeinieeeeeeeeieeeeeeeenns 149
SYSTem:COMMunicate:RDEVice:OSCilloscope:VFIRMWAre?.........ccaeeaeieeeeeeeeeeeeeeeeeeeeeeenes 150

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

Turns the availability of attenuation levels of 10 dB or less on and off.

Suffix:

<ip> 1..n

Parameters:

<State> ON|OFF|1]0
ON |1
Attenuation levels of 10 dB or less are not allowed to protect the
RF input connector of the connected instrument.
OFF |0
Attenuation levels of 10 dB or less are not blocked. Provide
appropriate protection for the RF input connector of the connec-
ted instrument yourself.
*RST: 1

Example: INP:ATT:PROT ON

Turns on the input protection.

INPut:ATTenuation:PROTection:RESet [<DeviceName>]

Resets the attenuator and reconnects the RF input with the input mixer for the connec-
ted instrument after an overload condition occurred and the protection mechanism
intervened. The error status bit (bit 3 in the STAT : QUES : POW status register) and the
INPUT OVLD message in the status bar are cleared.

(For details on the status register see the R&S VSE base software user manual).
The command works only if the overload condition has been eliminated first.
For details on the protection mechanism, see the instrument's documentation.

Setting parameters:

<DeviceName> string
Name of the instrument for which the RF input protection is to be
reset.

Example: INP:ATT:PROT:RES 'MyDevice'

Manual operation: See "10 dB Minimum Attenuation" on page 47

INPut<ip>:COUPIling<ant> <CouplingType>
Selects the coupling type of the RF input.
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Suffix:
<ip> 112
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<CouplingType> AC | DC
AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC

Manual operation: See "Input Coupling" on page 43

INPut<ip>:DPATh <DirectPath>

Enables or disables the use of the direct path for frequencies close to 0 Hz.

Suffix:
<ip> 1..n
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 44

INPut<ip>:FILE:ZPADing <State>

Enables or disables zeropadding for input from an I/Q data file that requires resam-

pling. For resampling, a number of samples are required due to filter settling. These
samples can either be taken from the provided 1/Q data, or the software can add the
required number of samples (zeros) at the beginning and end of the file.

Suffix:

<ip> 1..n
Parameters:

<State> ON|OFF |01

OFF |0
Switches the function off
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ON |1

Switches the function on

*RST: 0
Example: INP:FILE:ZPAD ON

Manual operation: See "Zero Padding" on page 49

INPut<ip>:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the connected instrument to mea-
sure the harmonics for a DUT, for example.

Requires an additional high-pass filter hardware option.

(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

Suffix:
<ip> 1..n
Parameters:
<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILT:HPAS ON

Turns on the filter.

Manual operation: See "High Pass Filter 1 to 3 GHz" on page 44

INPut<ip>:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Suffix:
<ip> 1]2

irrelevant
Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 44
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INPut<ip>:IMPedance<ant> <Impedance>

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

Suffix:
<ip> 112
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 43
See "Unit" on page 51

INPut<ip>:PRESelection:SET <Mode>
Selects the preselector mode.

The command is available with the optional preselector.

Suffix:

<ip> 1..n
Parameters:

<Mode> NARRow

Performs a measurement by automatically applying all available
combinations of low and high pass filters consecutively. These
combinations all have a narrow bandwidth.

WIDE

Performs a measurement by automatically applying all available
bandpass filters consecutively. The bandpass filters have a wide
bandwidth.

Manual operation: See "Preselector Mode" on page 47

INPut<ip>:PRESelection[:STATe] <State>
Turns the preselector on and off.

Suffix:
<ip> 1]2
irrelevant

Manual operation: See "Preselector State" on page 46
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INPut<ip>:RF:CAPMode <CAPMode>

Determines how data from an oscilloscope is input to the R&S VSE software.

Is only available for connected oscilloscopes.

Suffix:
<ip>

Parameters:
<CAPMode>

Example:

Manual operation:

AUTO | 1Q | WAVeform

1Q

The measured waveform is converted to I/Q data directly on the
R&S oscilloscope (requires option K11), and input to the

R&S VSE software as 1/Q data.

WAVeform

The data is input in its original waveform format and converted
to 1/Q data in the R&S VSE software. No additional options are
required on the R&S oscilloscope.

AUTO
Uses "I/Q" mode when possible, and "Waveform" only when
required by the application (e.g. Pulse measurement).

*RST: 1Q
INP:RF:CAPM WAV

See "Capture Mode" on page 45

INPut<ip>:RF:CAPMode:IQ:SRATe <SamplingRate>

Determines the sample rate used by the connected oscilloscope for I/Q capture mode
(see INPut<ip>:RF:CAPMode on page 144).

This setting is only available if an R&S oscilloscope is used to obtain the input data.

Suffix:
<ip>

Parameters:
<SamplingRate>
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20 GHz | 40 GHz

No other sample rate values are allowed.

20 GHz

Achieves a higher decimation gain, but reduces the record
length by half.

Only available for R&S oscilloscope models that support a sam-
ple rate of 20 GHz (see data sheet).

40 GHz

Provides a maximum sample rate.

Only available for R&S RTP13/RTP16 models that support a
sample rate of 40 GHz (see data sheet).

*RST: 20 GHz

144
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Default unit: HZ

Example: INP:RF:CAPM IQ
INP:RF:CAPM:IQ:SRAT 40 GHZ

Manual operation: See "Oscilloscope Sample Rate" on page 46

INPut<ip>:RF:CAPMode:WAVeform:SRATe <SamplingRate>

Determines the sample rate used by the connected oscilloscope for waveform capture
mode (see TNPut<ip>:RF:CAPMode on page 144).

This setting is only available if an R&S oscilloscope is used to obtain the input data,
either directly or via the R&S FSW.

Suffix:
<ip> 1..n

Parameters:
<SamplingRate> 10 GHz | 20 GHz

No other sample rate values are allowed.

10 GHz
Default ; provides maximum record length

20 GHz

Achieves a higher decimation gain, but reduces the record
length by half.

Only available for R&S oscilloscope models that support a sam-
ple rate of 20 GHz (see data sheet).

For R&S oscilloscopes with an analysis bandwidth of 4 GHz or
larger, a sample rate of 20 GHZ is always used.

*RST: 10 GHz
Default unit: HZ

Example: INP:RF:CAPM WAV
INP:RF:CAPM:WAVE:SRAT 10000000

Manual operation: See "Oscilloscope Sample Rate" on page 46

INPut:SELect <Source>

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

If no additional input options are installed, only RF input is supported.

Tip: The 1/Q data to be analyzed for AM/FM/PM Modulation Analysis cannot only be
measured by the R&S VSE 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 VSE AM/FM/PM Modulation Analysis application can
be exported for further analysis in external applications.
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For details, see the R&S VSE 1/Q Analyzer and I/Q Input User Manual.

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
FIQ
1/Q data file
AlQ

Analog Baseband signal (only available with optional "Analog
Baseband" interface)

*RST: RF

Manual operation:  See "Input Type (Instrument / File)" on page 42

INPut:TYPE <Input>
The command selects the input path for R&S FSW85 models.

Parameters:
<Input> INPUT1
Selects RF input 1.
INPUT2
Selects RF input 2.
*RST: INPUT1
Example: /[Select input path

INP:TYPE INPUT1

Manual operation: See "Input 1/ Input 2" on page 43

INSTrument:BLOCk:CHANnNel[:SETTings]:SOURce<si> <Type>

Selects an instrument or a file as the source of input provided to the channel.

Suffix:
<si> 1to 99
LTE-MIMO only: input source number
Parameters:
<Type> FILE | DEVice | NONE
FILE
A loaded file is used for input.
DEVice
A configured device provides input for the measurement
NONE

No input source defined.

Manual operation:  See "Input Type (Instrument / File)" on page 42
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INSTrument:BLOCk:CHANnNel[:SETTings]:SOURce<si>:CONFig <Port>
Configures the port to be used for input on the selected instrument.

Is only available if an oscilloscope is connected.

Suffix:
<si> 1to 99
LTE-MIMO only: input source number
Parameters:
<Port>

INSTrument:BLOCk:CHANnNel[:SETTings]:SOURce<si>:TYPE <Source>
Configures the source of input to be used from the selected instrument.

Not all input sources are supported by all R&S VSE applications.

Suffix:
<si> 11099
LTE-MIMO only: input source number
Parameters:
<Source> RF

Radio Frequency ("RF INPUT" connector)

‘Channel 1' | 'Channel 2' | 'Channel 3' | ‘Channel 4’
Oscilloscope input channel 1, 2, 3, or 4

‘Channel 1,2 (I+Q)'
I/Q data provided by oscilloscope input channels 1 and 2 (for
oscilloscopes with 2 channels only)

‘Channel 1,3 (1+Q)' | ‘Channel 2,4 (1+Q)’
I/Q data provided by oscilloscope input channels 1 and 3, or 2
and 4 (for oscilloscopes with 4 channels only)

'Channels 1-4 (diff. 1+Q)'

Differential I/Q data provided by oscilloscope input channels (for
oscilloscopes with 4 channels only):

Channel 1: | (pos.)

Channel 2: T (neg.)

Channel 3: Q (pos.)

Channel 4: Q (neg.)

‘Channels 1,3 (Waveform)’
Waveform data provided by oscilloscope input channels 1 and 3
(for oscilloscopes with 2 channels only)

‘Channels 2,4 (Waveform)'
Waveform data provided by oscilloscope input channels 2 and 4
(for oscilloscopes with 2 channels only)

‘Channels 1-4 (Waveform)'
Waveform data provided by oscilloscope input channels 1 to 4
(for oscilloscopes with 4 channels only)
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*RST: RF

Example: INST:BLOC:CHAN:SOUR:TYPE 'Channel 2,4 (1+Q)'
1/Q data is provided by oscilloscope input channels 2 and 4

SYSTem:COMMunicate:RDEVice:0SCilloscope[:STATe] <State>
Activates the optional 2 GHz bandwidth extension (R&S FSW-B2000).

Note: Manual operation on the connected oscilloscope, or remote operation other than
by the R&S VSE, is not possible while the B2000 option is active.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: SYST:COMM:RDEV:0SC ON

Manual operation: See "B2000 State" on page 45

SYSTem:COMMunicate:RDEVice:0SCilloscope:TCPip <Address>

Defines the TCPIP address or computer name of the oscilloscope connected to the
R&S VSE via LAN.

Note: The IP address is maintained after a [PRESET], and is transferred between
applications.

Parameters:

<Address> computer name or IP address

Example: SYST:COMM:RDEV:0SC:TCP '192.0.2.0"
Example: SYST:COMM:RDEV:0SC:TCP 'FSW43-12345"

Manual operation: See "Oscilloscope IP Address" on page 46

SYSTem:COMMunicate:RDEVice:OSCilloscope:PSMode[:STATe] <State>

Activates the use of the power splitter inserted between the "IF 2 GHZ OUT" connector
of the R&S VSE and the "CH1" and "CH3" input connectors of the oscilloscope. Note
that this mode requires an additional alignment with the power splitter.

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

Parameters:
<State> ON|OFF |01

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

Example: SYST:COMM:RDEV:0SC:PSM ON

Manual operation: See "Oscilloscope Splitter Mode" on page 46

SYSTem:COMMunicate:RDEVice:OSCilloscope:SRATe <Rate>

Determines whether the 10 GHz mode (default) or 20 GHz mode of the connected
oscilloscope is used. The 20 GHZ mode achieves a higher decimation gain, but
reduces the record length by half.

Parameters:

<Rate> 10 GHz | 20 GHz
No other sample rate values are allowed.
*RST: 10 GHz
Default unit; HZ

Example: TRAC:IQ:SRAT?

//Result: 100000000
TRAC:IQ:RLEN?

//Result: 3128
SYST:COMM:RDEV:0SC:SRAT 20GHZ
TRAC:IQ:SRAT?

//Result: 200000000
TRAC:IQ:RLEN?

//Result: 1564

Manual operation: See "Oscilloscope Sample Rate" on page 46

SYSTem:COMMunicate:RDEVice:0SCilloscope:VDEVice?

Queries whether the connected instrument is supported by the 2 GHz bandwidth
extension option(B2000).

Return values:

<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: SYST:COMM:RDEV:0SC:VDEV?
Usage: Query only
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SYSTem:COMMunicate:RDEVice:0SCilloscope:VFIRmware?

Queries whether the firmware on the connected oscilloscope is supported by the
2 GHz bandwidth extension (B2000) option.

Return values:

<State> ON|OFF|0]1

OFF | 0

Switches the function off

ON |1

Switches the function on
Example: SYST:COMM:RDEV:0SC:VFIR?
Usage: Query only

9.4.3.2 Configuring oscilloscope baseband input

The following commands define settings for oscilloscope baseband input.

The commands for oscilloscope baseband input from an oscilloscope to the R&S VSE
software are similar, but not identical to those used by an R&S FSW.

Remote commands exclusive to oscilloscope baseband input:

INPUt<ip>:1Q:OSC:FULLSCAIE[:LEVEI]....cetuiieeiieicee ettt e e e eeaaaas 150
INPUt<ip>:1Q:OSC:FULLSCAIE:AUTO....cuuuiiiutieaaaaaeeeeeeeeseeaeeeeeeeeeeeeeeeeenensnnnnnaaaaaeaeeeeeeas 151
INPUL<ip>IQ:OSCSKEW: L . .cceiiee ettt e e e e e e e e e e e e e e e e e e e e e e e e e eeeessresbab b ns 151
INPUt<ip>:1Q:OSC:SKEW:LINVEME. ... i e eeeeeie e ettt e e e e e et e e e e e eeraa s 151
INPUt<ip>:1Q:OSC:SKEW: Q. .. ettt ettt e e et e et e et e e e et e et e en e e e e eeaaenanas 151
INPut<ip>:1Q:OSC:SKEW:Q:INVEIEd. ... oottt et e e e eeas 152
INPULKIPZ QIO S CiTY PE . . ettt et ettt et et e e e e e e e e e e e e ea e eenns 152
INSTrument:BLOCk:CHANNeI[:SETTings]:SOURCE<SI>TYPE........cciiiiiiaieieeeeeeeeeeeeeeeeeeeees 152

INPut<ip>:1Q:0OSC:FULLscale[:LEVel] <Level>

The full scale level defines the maximum power for baseband input possible without
clipping the signal.

For manual input, this setting corresponds to the setting on the oscilloscope. Thus,
possible scaling values of the oscilloscope are allowed.

Suffix:

<ip> 1..n

Parameters:

<Level> Default unit: V

Example: INP:IQ:0SC:FULL:AUTO OFF
Example: INP:IQ:0SC:FULL:LEV 1.0
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INPut<ip>:1Q:0SC:FULLscale:AUTO <State>
If enabled, the full scale level is defined automatically according to the reference level.

For manual mode, define the level using TNPut<ip>:10:0SC:FULLscale[:LEVel]
on page 150.

Suffix:
<ip> 1..n
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:IQ:0SC:FULL:AUTO OFF

INPut<ip>:1Q:0SC:SKEW:I <Value>

Compensates for skewed values in the positive | path, e.g. due to different input
cables.

Suffix:

<ip> 1..n

Parameters:

<Value> Default unit: S

Example: INP:IQ:0SC:SKEW:I 0.2

INPut<ip>:1Q:OSC:SKEW:I:INVerted <Value>

Compensates for skewed values in the negative | path, e.g. due to different input
cables.

Suffix:

<ip> 1..n

Parameters:

<Value> Default unit: S

Example: INP:IQ:0SC:SKEW:I:INV 0.2

INPut<ip>:1Q:0OSC:SKEW:Q <Value>

Compensates for skewed values in the positive Q path, e.g. due to different input
cables.

Suffix:
<ip> 1..n
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Parameters:
<Value> Default unit: S
Example: INP:IQ:0SC:SKEW:Q 0.2

INPut<ip>:1Q:0SC:SKEW:Q:INVerted <Value>

Compensates for skewed values in the negative Q path, e.g. due to different input
cables.

Suffix:

<ip> 1..n

Parameters:

<Value> Default unit: S

Example: INP:IQ:0SC:SKEW:Q:INV 0.2

INPut<ip>:1Q:OSC:TYPE <Type>
Defines the format of the input signal.

Suffix:
<ip> 1..n

Parameters:

<Type> Q]!
1Q
Both components of the complex input signal (in-phase compo-
nent, quadrature component) are filtered and resampled to the
sample rate of the application.
The input signal is down-converted with the center frequency
(Low IF I).
I
The input signal at the channel providing | data is resampled to
the sample rate of the application.
The input signal is down-converted with the center frequency
(Low IF I).

Example: INP:IQ:0SC:TYPE I

INSTrument:BLOCk:CHANnNel[:SETTings]:SOURce<si>:TYPE <Source>
Configures the source of input to be used from the selected instrument.

Not all input sources are supported by all R&S VSE applications.
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Suffix:
<si> 110 99
LTE-MIMO only: input source number

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

‘Channel 1' | 'Channel 2' | 'Channel 3' | ‘Channel 4’
Oscilloscope input channel 1, 2, 3, or 4

'Channel 1,2 (I+Q)"'

I/Q data provided by oscilloscope input channels 1 and 2 (for
oscilloscopes with 2 channels only)

‘Channel 1,3 (1+Q)' | ‘Channel 2,4 (1+Q)’

I/Q data provided by oscilloscope input channels 1 and 3, or 2
and 4 (for oscilloscopes with 4 channels only)

‘Channels 1-4 (diff. 1+Q)’

Differential I/Q data provided by oscilloscope input channels (for
oscilloscopes with 4 channels only):

Channel 1: | (pos.)

Channel 2: T (neg.)

Channel 3: Q (pos.)

Channel 4: Q (neg.)

‘Channels 1,3 (Waveform)'

Waveform data provided by oscilloscope input channels 1 and 3
(for oscilloscopes with 2 channels only)

'Channels 2,4 (Waveform)'

Waveform data provided by oscilloscope input channels 2 and 4
(for oscilloscopes with 2 channels only)

‘Channels 1-4 (Waveform)'

Waveform data provided by oscilloscope input channels 1 to 4
(for oscilloscopes with 4 channels only)

*RST: RF

Example: INST:BLOC:CHAN:SOUR:TYPE 'Channel 2,4 (I+Q)'
I/Q data is provided by oscilloscope input channels 2 and 4

9.4.3.3 Using external mixers

The commands required to work with external mixers in a remote environment are
described here. Note that these commands require the connected instrument to have
an external mixer option installed and an external mixer to be connected to the connec-
ted instrument.

®  BasiC SEiNGS. . ccii it 154
L I V13 GG =T =Y ] Vo SRR 156
e Programming example: working with an external mixXer........ccccccccvviiiiiiiiiiieeennenn. 161
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Basic settings

The basic settings concern general usage of an external mixer.

[SENSE:IMIXEr XS [:STATE . cve- v eseereeeseeeeseseseeeeseseseeseseseeseseseseeseseseseeseseseeseseseseeseseseensenenen 154
[SENSe: IMIXer<x>:BIAS:HIGH. ... .o 154
[SENSE:IMIXEr<X>:BIASTELOW]. .- eeeeeeeeseeeseeeeseeseseeseseeseseeseseaseseesesseseesesesseseseseeseseesesens 154
[SENSE:IMIXEIr<X>:LOPOWET......ccuuieeeeeiiiuaieeeeeeinaeseeeeeetnaaeeeeeantaseeesentnnaeeeerentnnneeeeerenes 155
[SENSE:IMIXEr<X>:SIGNAL...cieieeeieeieeeeeeeieeeeeeeeeieieee e rese s e e e e e e e aeaaaeaaeeeeeeeeeeeeneenensnnnnnn 155
[SENSE:IMIXEr<x>:THRESNOIG. .....ciiiiiiiiiieieeeeiee et e et e e e e e e e e e eesb s e e e e eernnanes 155

[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 154).

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 154).

Suffix:
<> 1..n
irrelevant
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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
Parameters:
<Level> Range: 13.0dBm 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 155).
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Suffix:
<> 1..n
irrelevant
Parameters:
<Value> <numeric value>
Range: 0.1 dB to 100 dB
*RST: 10 dB
Default unit: DB
Example: MIX:PORT 3

Mixer settings

The following commands are required to configure the band and specific mixer set-
tings.

[SENSe:IMIXer<x>:FREQUENCY:HANDOVEN.......cccceteeruiieeeeeitiieeeeseeineaeeeeeeennesessseeannaeeaees 156
[SENSe:IMIXer<x>:FREQUENCY:STARL.....cccuuieieeieeeeiii e e e e e et e e ee e e e e eee s 157
[SENSe:IMIXer<x>:FREQUENCY:STOP.......cceiiiieieeeeieieeeeeieeeieieteeaeaeae e e e e e e e e e e aaaaeeeeeeeeeees 157
[SENSe:]MIXer<x>:HARMONIC:BAND:PRESEL.........coitiiiiiiiiieiieriiiie et 157
[SENSe:IMIXer<x>:HARMONICIBAND........cceutiieeeeieicee e e e eeetee e e e e e et e e e e e e anaa e e e e e eeaaaaeeaees 157
[SENSe:IMIXer<x>:HARMONIC:HIGH:STATE......uuieieeeieeiieeeeeeeteiee e e e eete e e e e e et e e e eeeraanes 158
[SENSe:IMIXer<x>:HARMONICHIGH[:VALUE . c.-«cvveeeeeeeeeeeeeeeeeseseseseseseseseseseeeseesenesenesenenen. 158
[SENSe: IMIXer<x>:HARMONIC: TYPE.......ccu it e e e e e e e e e e eaneen 159
[SENSE:IMIXEr<x>:HARMONICELOW]. .. eeeeeeeeereeeseeeeseseeeeeeseseseseseseeeeseseseseseseesesesesenens 159
ST = N ST [ T et 1SR 159
[SENSE:IMIXEr<x>:LOSS:HIGH. . .uuuciieieieiiieieeeieieieeeeeeeeeeett b eese s e e e e e eeaeaeeaeeeeeeeeesesenes 159
[SENSe:IMIXer<x>:LOSS: TABLEHIGH. ....coiiiiiieiei ettt e et e e e e e annes 160
[SENSe:IMIXer<x>:LOSS:TABLE[ILOW].. . eiieeteieeeeeeieeeeee ettt e e e e e e e e e e e ee s e e e eeeraaeeaeas 160
[SENSE:IMIXEr<X>:LOSSLOW]. e eeeeeeeeeeeeeeeeeeeeeeeseseseseseeeseseeeeeseeeeeeseseseseseseseseseseseseseees 160
[SENSE: IMIXEr<X> P ORTS. .. cuitiieiiee et e et e e et e e e e e e e e e e s ea e e et ranreaaeaeanennrenrenns 161
[SENSe:IMIXer<x>:RFOVerrange[:STATE].....ccuuueiieereetuieeeeeeeeniiaeeeeeeetnsseeeeeesaneeeeeennnaees 161

[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 154).

Suffix:
<> 1..n
irrelevant
Parameters:
<Frequency> Default unit: HZ
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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.

[SENSe:]MIXer<x>:FREQuency:STOP

Sets or queries the frequency at which the external mixer band stops.

Suffix:
<> 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 154).

Suffix:
<> 1..n
irrelevant
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Parameters:
<Band> KA|Q|U|VI|IE|W|F|D|G|Y]|J]|USER
Standard waveguide band or user-defined band.

Table 9-2: 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

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:
<> 1..n
irrelevant
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Parameters:

<HarmOrder> Range: 2 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:
<> 1..n
irrelevant
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:

<> 1..n
irrelevant

Example: MIX:HARM 3

[SENSe:]MiXer<x>:1F?

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 161.

Usage: Query only

[SENSe:]MIXer<x>:LOSS:HIGH <Average>

Defines the average conversion loss to be used for the entire high (second) range.
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Suffix:

<x> 1..n

Parameters:

<Average> Range: 0 to 100
*RST: 24.0dB
Default unit: dB

Example: MIX:LOSS:HIGH 20dB

[SENSe:]MIXer<x>:LOSS:TABLe:HIGH <FileName>

Defines the conversion loss table to be used for the high (second) range.

Suffix:

<x> 1..n

Parameters:

<FileName> String containing the path and name of the file, or the serial

number of the external mixer whose file is required. The

R&S VSE automatically selects the correct cvl file for the current
IF. As an alternative, you can also select a user-defined conver-
sion 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:

<> 1..n

Parameters:

<FileName> String containing the path and name of the file, or the serial
number of the external mixer whose file is required. The
R&S VSE automatically selects the correct cvl file for the current
IF. As an alternative, you can also select a user-defined conver-
sion loss table (. ac1 file).

Example: 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> 1..n
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Parameters:

<Average> Range: 0 to 100
*RST: 24.0dB
Default unit: dB

Example: MIX:LOSS 20dB

[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

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
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//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;

//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

Remote commands for external frontend control
The following commands are available and required only if the optional external fron-
tend control is installed on the connected instrument.

Further commands for external frontend control described elsewhere:
® TINPut:SELect RF;see INPut:SELect on page 145
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® [SENSe<ip>:]FREQuency:CENTer on page 177

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:
RLEVel<ant> on page 180

® TNPut<ip>:ATTenuation:AUTO on page 182

® INPut<ip>:ATTenuation on page 181

e Commands for initial configuration.............ccceoiieie 163

Commands for initial configuration

The following commands are required when you initially set up a measurement with an
external frontend on the connected instrument. Note that some commands are not
available for all connected instruments, or only as queries.

[SENSe:]EFRontend:ALIGNMENtSChSIFILE . ......ciiiiiiiiiiiee et 163
[SENSe:]EFRoNtend: ALIGNMENtKCR>STATE. .. .ceeeeeerieeeeeeeeiieeeeeeeeeaee e e e e e eebeeeeeeeesbaaeeeeees 164
[SENSe:]JEFRoNtend: CONNECHON[:STATE] . .uueeeeeeeeteeeeeeeeiuieeeeeeeeteseeeeeeanneseeeeeesnneeeeerenes 164
[SENSe:]EFRontend:CONNECON:CONFIG. ..ceueirreeeuintnnaaaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeneenennnnnnnnns 164
[SENSe:][EFRoNtend:CONNECHONICSTAIE?. . uuuuuuiaieieieee e e eeeeeeeeeeeeeeceeeeeeeeinnene e 165
[SENSe:]EFRontend:FREQuUeNcy:BAND:COUNL?.....c.uuiiii et ieeeeetece e e e 165
[SENSe:]EFRontend:FREQUeNCY:BAND<b>:LOWEI?.......ccuuuieiiieriiiinieeieeinninesaerennnneasaeens 166
[SENSe:]EFRontend:FREQUeNCY:BAND<b>:UPPEI?.......ccctuuuieiieeieiiiieeeeeeinrcee e e e s eninaaeeaens 166
[SENSe:]EFRontend:FREQUeNCY:BCONFIG:AUTO.....ciiiieieieeeeee et 166
[SENSe:]EFRontend:FREQuency:BCONTFIG:LIST 2. .uuiiieieeeee e 167
[SENSe:]EFRontend:FREQUeNCY:BCONFIG:SELECE. ....cuvuuuieieiiiiaaiaaeie e e e eeeeeeeeeeeeeeeeeeeeeeeens 167
[SENSe:]EFRontend:FREQuency:IFRequency:SIDeband?..............ccevvveeeeeeevvrrnrernnnnieneenns 168
[SENSe:]EFRontend:FREQuency:IFReqUeNCY[:-VALUE]?.......uuueeieereeiiiieeeeeeiniieeeeeeeeraaeeeeens 168
[SENSe:]EFRontend:FREQUENCY:REFEIENCE. .. ..iiiiiiiiiiieieeieeiicie e eereeiee e e e e e 168
[SENSe:]EFRontend:FREQuUency:REFerence:LIST?....cccuuuiiiiieieeiieieeceeiieie e eeeveiee e e e eeeeea 168
[SENSE:IEFRONIENA:IIDN?. ... e e e e e e e e e e et e e e e e e eanennns 169
[SENSE: IEFRONENA[STATE] .. i teeeeitiieeeeeeette e e e e e eeiee e e e e seetaaeseeeseata e aeseeannaeeeeeentnnnaaaeens 169

[SENSe:]JEFRontend:ALIGnment<ch>:FILE <File>

Selects or queries the touchstone file that contains correction data to compensate for
signal losses in the cable occurring at different IF signal frequencies.

Suffix:

<ch> 1..n
Currently irrelevant

Parameters:

<File> string in double quotes
Path and file name of the correction data file. The file must be in
s2p format.
If the specified file is not found or does not have the correct for-
mat, an error message is returned (-256, "File name not
found", -150, "String data error").

Example: EFR:ALIG:FILE "FE44S.s2p"
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[SENSe:]JEFRontend:ALIGnment<ch>:STATe <State>

Activates correction of the IF signal due to cable loss from the frontend to the analyzer.
Specify the file with correction data using [SENSe: |EFRontend:ALIGnment<ch>:
FILE on page 163.

Suffix:
<ch> 1..n
Currently irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

[SENSe:]JEFRontend:CONNection[:STATe] <State>
Queries the external frontend connection state in the firmware.

Note: to query the physical connection state of the external frontend, use [SENSe:
JEFRontend:CONNection:CSTate? on page 165.

Parameters:

<State> ON|OFF |01
OFF | 0
The connection to the frontend is deactivated temporarily. The
frontend is thus available for use elsewhere, for example by a
signal generator. The measurement settings on the R&S VSE
remain untouched.
ON |1
Frontend connection enabled.
The frontend is reserved for exclusive use by the R&S VSE.
*RST: 0

Example: //Global activation of external frontend
EFR ON

//Configure frontend

EFR:CONN:CONF "FE44S","123.456.789"
//Activate exclusive use of frontend by
R&S VSE.

EFR:CONN ON

[SENSe:]JEFRontend:CONNection:CONFig <Type>, <IPAddress>[, <DevicelD>,
<SymbolicName>]

Configures the connection to the external frontend.
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Parameters:
<Type>

<|PAddress>

<DevicelD>

<SymbolicName>

Example:

Configuring the measurement

String in double quotes containing the type of frontend to be
connected.

string in double quotes

The IP address or computer name of the frontend connected to
the R&S VSE via LAN. The IP address and computer name are
indicated on the electronic ink display on the side panel of the
frontend.

string in double quotes

Unique device ID consisting of <type>-<serialnumber>
Not required or relevant for the R&S VSE.

string in double quotes

Symbolic name of the external frontend.
Not required or relevant for the R&S VSE.

//Global activation of external frontend
EFR ON

//Configure frontend

EFR:CONN:CONF "FE44S","123.456.789"
//Activate exclusive use of frontend by
R&S VSE.

EFR:CONN ON

[SENSe:]JEFRontend:CONNection:CSTate?

Queries the status of the physical connection to the external frontend.

Return values:
<State>

Usage:

ON|OFF |01

OFF | 0

Frontend not connected; connection error
ON |1

Frontend connected

Query only

[SENSe:]JEFRontend:FREQuency:BAND:COUNt?

Queries the number of frequency bands provided by the selected frontend.

Return values:
<NoBands>

Example:

Usage:
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integer
Number of frequency bands

//Query number of frequency bands
EFR:FREQ:BAND:COUN?
//Result: 2

Query only
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[SENSe:]JEFRontend:FREQuency:BAND<b>:LOWer?

Queries the start of the frequency range supported by the selected frontend frequency
band.

Suffix:

<b> 1..n
Band for multi-band frontends
Use [SENSe:]EFRontend:FREQuency:BAND:COUNt?
on page 165 to determine the number of available bands.

Return values:
<StartFreqg> Start frequency of the specified band

Example: //Query start frequency of second band
EFR:FREQ:BANDZ2 : LOW?
//Result: 24000000000

Usage: Query only

[SENSe:]JEFRontend:FREQuency:BAND<b>:UPPer?

Queries the end of the frequency range supported by the selected frontend frequency
band.

Suffix:

<b> 1..n
Band for multi-band frontends
Use [SENSe: ]EFRontend:FREQuency:BAND:COUNt?
on page 165 to determine the number of available bands.

Return values:
<StopFreqg> End frequency of the specified band

Example: //Query end frequency of second band
EFR:FREQ:BAND2 :UPP?
//Result: 44000000000

Usage: Query only

[SENSe:]JEFRontend:FREQuency:BCONfig:AUTO <State>

Determines whether the frequency band of the external frontend is configured automat-
ically or manually.

Parameters:
<State> ON|OFF |01

OFF |0
Uses the frequency band configured by [SENSe: ]EFRontend:
FREQuency:BCONfig:SELect on page 167.

ON |1
Configures the frequency band automatically
*RST: 1
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Example:

Configuring the measurement

/IConfigures the use of the IF high band manually.
EFR:FREQ:BCON:AUTO 0
EFR:FREQ:BCON:SEL "IF HIGH"

[SENSe:]JEFRontend:FREQuency:BCONfig:LIST?

Returns the intermediate frequency (output) range of the external frontend.

Return values:
<BandConfigs>

Example:

Usage:

string

"IF LOW"

A higher intermediate frequency is used on the external fron-
tend, resulting in a higher input frequency at the R&S VSE.

"IF HIGH"

A lower intermediate frequency is used on the external frontend,
resulting in a lower input frequency at the R&S VSE.

EFR:FREQ:BCON:LIST?
//Result: "IF HIGH", "IF LOW"
EFR:FREQ:BCON:SEL "IF HIGH"

Query only

[SENSe:]JEFRontend:FREQuency:BCONfig:SELect <BandConfig>

Defines the intermediate frequency (output) range of the external frontend.

Parameters:
<BandConfig>
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"IF HIGH"

(R&S FE44S/ R&S FE50DTR)

A higher intermediate frequency is used on the external fron-
tend, resulting in a higher input frequency at the connected
instrument.

"IF LOW"

(R&S FE44S/ R&S FE50DTR)

A lower intermediate frequency is used on the external frontend,
resulting in a lower input frequency at the connected instrument.
"Spur Optimized"

(R&S FE170SR/R&S FE110SR only)

The selected IF range avoids unwanted spurious effects.

"EVM Optimized"
(R&S FE170SR/R&S FE110SR only)
The selected IF range provides an optimal EVM result.

"Shared LO"

(R&S FE170SR/R&S FE110SR only)

Ensures that multiple external frontends (R&S FE170SR/

R&S FE170ST or R&S FE110SR/R&S FE110ST) use the same
LO frequencies for upconversion and downconversion.
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Example: EFR:FREQ:BCON:LIST?
//Result: "IF HIGH", "IF LOW"
EFR:FREQ:BCON:SEL "IF HIGH"

[SENSe:]JEFRontend:FREQuency:IFRequency:SIiDeband?
Queries the currently used sideband for frequency conversion.

Return values:

<Sideband> "USB" | "LSB"
llUSBll
Upper sideband
"LSB"

Lower sideband

Example: EFR:FREQ: IFR?
EFR:FREQ:IFR:SID?

Usage: Query only

[SENSe:]JEFRontend:FREQuency:IFRequency[:VALue]?
Queries the currently used intermediate frequency (IF) for frequency conversion.

Return values:

<IFFrequency> numeric
Example: EFR:FREQ: IFR?
Usage: Query only

[SENSe:]JEFRontend:FREQuency:REFerence <Frequency>

Sets the reference frequency that is used for frequency conversion on the frontend.
Depending on the connected type of frontend, different values are available. To deter-
mine which reference levels are available, use [SENSe: |EFRontend: FREQuency:
REFerence:LIST? on page 168.

Parameters:
<Frequency> Default unit: HZ
Example: //Query the available reference levels

EFR:FREQ:REF:LIST?

//Result: 10000000,640000000,1000000000
//Use 640 MHz reference

EFR:FREQ:REF 640000000

[SENSe:]JEFRontend:FREQuency:REFerence:LIST?

Queries the available reference signals for the connected frontend type.
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Return values:
<References>

Example:

Usage:

Configuring the measurement

10000000 | 640000000 | 1000000000

//Query the available reference levels
EFR:FREQ:REF:LIST?

//Result: 10000000,640000000,1000000000
//Use 640 MHz reference

EFR:FREQ:REF 640000000

Query only

[SENSe:]JEFRontend:IDN?

Queries the device identifcation information (* 1DN?) of the frontend.

Return values:
<Devinfo>

Example:

Usage:

string without quotes
Rohde&Schwarz,<device type>,<part number>/<serial num-
ber>,<firmware version>

EFR:IDN?
//Result: Rohde&Schwarz,FE44S,
1234.5678K00/123456,0.8.0

Query only

[SENSe:]JEFRontend[:STATe] <State>

Enables or disables the general use of an external frontend for the application.

Parameters:
<State>

Example:

ON|OFF |01

OFF | 0

The frontend is disconnected. The application adapts the mea-
surement settings to the common settings supported by the
R&S VSE.

ON |1

The R&S VSE allows you to configure and connect an external
frontend for the application. The application adapts the available
measurement settings to the connected frontend.

The channel bar indicates "Inp: ExtFe".

*RST: 0

EFR ON

9.4.3.5 Working with power sensors

The following commands describe how to work with power sensors.
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These commands require the use of a Rohde & Schwarz power sensor. For a list of
supported sensors, see the data sheet.

o  CoNnfigQUuriNg POWET SENSOIS....cciiiiieieiieiee et e e e e e e e et e e e e e e e e e e e e ennneeeneeeaeeeeeeaann 170
e Configuring power SENSOr MEASUIEMENTS.......cccceriiiiiiieeee e e e e e eeeeierrreee e e e e e e e e eaes 171

Configuring power sensors

SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATE]...ccevceereererrrnneenenns 170
SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNL?.......ccceeeiirruiiieeieieiieeeeeeeeeieeeeeeeeanen 170
SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFINE.......cccceeiierieiiuiiieeeeeieiee e e e eeeinieenees 170

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

SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNt?
Queries the number of power sensors currently connected to the R&S VSE.

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-Z81".
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<Interface> Interface the power sensor is connected to; always "USB"

<SerialNo> Serial number of the power sensor assigned to the specified
index

Example: SYST:COMM:RDEV:PMET2:DEF '', 'NRP-Z81"',"'"',
'123456"

Assigns the power sensor with the serial number '123456' to the
configuration "Power Sensor 2".
SYST:COMM:RDEV:PMET2 : DEF?

Queries the sensor assigned to "Power Sensor 2".

Result:

"', '"NRP-Z81','USB', '123456"

The NRP-Z81 power sensor with the serial number '123456' is
assigned to the "Power Sensor 2".

Configuring power sensor measurements

CALibration:PMETer<p>:ZERO:AUTO ONCE.......cotttitiuiuuuiiaaaaaaaaaaeeeeeeeaeaeaeeeeeeeeeeeeeeanenens 171
CALCulate<n>:PMETer<p>:RELative[:MAGNItUAE]..........ceeeerereriieieieeeiieiniiiiereae e e e 172
CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE..........ccceeerrrrrrerrerrrrrnnnnnn. 172
CALCulate<n>:PMETer<p>:RELAtiVE:STATE......ucieieiiiiiiieieeeeeetiiieeeeeeertieieeeeeeraaeeeeeeesrannns 172
L =l IO B Y | 1= o PN 173
L N I | =T R o R 173
[SENSE:JPMETEr<p>:DCYCIEL:STATE]. .. eveeereeereseeseseseeseseseesesesesesseseseseeseseseeseseseseesesenes 173
[SENSe:IPMETEr<p>:DCYCIE:VALUE.....cceiiiiiiiieetntnaaaaaaaae e e e e e e eeaeaaaeeeeeeeeeeeeeneeennennnnnnnnnn 173
[SENSE:IPMETEr<p>:FREQUENCY.....ccceeeieeeeeeeeeeeeeeeeeeeeeerstersssssnnaaaeieseseasaaaasesesseseseeenes 174
[SENSe:]PMETer<p>:FREQUENCY:LINK......iiiiiiiiiiieieeeieeiiee e ee ettt eet e e e e e eerne e e e eeeenas 174
[SENSE: IPMETEI<P>IMTIME. .. cceeruueieeeieeiieeeeeeetteee e e e ettt eeeeeeeeataeeeeseeasaaesaeseesaanseeeeeesann 174
[SENSe:]PMETer<p>:MTIMe:AVERage:COUNL.. ...t 175
[SENSe:]IPMETer<p>:MTIME:AVERAGE[:STATE ... ..veeeeeerereerereseeseseseesseseseseeseeessseseseseesen. 175
[SENSE:IPMETEr<p>:ROFFSEI:STATE]. .. v vereeeereeeereseseeesseseeessesesesessasesesessssessseseesesesesses 175
[SENSE: PMETEr<p>:SOFFSEE. . cciiieieieeieeeeieieieeeeeceieieie s s e s e e e e e e e e e e e aeeeeeeeeeeeaneenennnnnnan 176
[SENSE: I PMETEr< > i TATE . e eeteeeeeeeeeeeieeeeeeeeeeererteb b eeeaeseeeeeeeaeaaaaeseseseeeeesessrsssararanas 176
[SENSE:IPMETEr<p>:UPDate[:STATE] .. ceeeeeruuieeeeeiettiiieeeeeetaeeeeeeeeetaaeeeeeeeennaeseesessnnasaaaeees 176
UNITN> PMETEIKP>IPOWET ... . ccieeeieieeeeeeiee e ettt e e e ettt e e e e e e eebee e e e s eesaaaeeeeseesanaaaeeees 177
UNIT<N>:PMETEr<p>:POWEIRATIO...ccuuuieieeieitieieeeeeetaeeeeeeeeteeeeeseetaaeeeeeeeetaeeeeseeeannnnns 177

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; *WAT
Starts zeroing the power sensor 2 and delays the execution of
further commands until zeroing is concluded.

Usage: Event
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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.

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.
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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.

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%.
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[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 data sheet of the
power sensor in use.
*RST: 50 MHz
Default unit: HZ

Example: PMET2:FREQ 1GHZ

Sets the frequency of the power sensor to 1 GHz.

[SENSe:]PMETer<p>:FREQuency:LINK <Coupling>

Selects the frequency coupling for power sensor measurements.

Suffix:

<p> Power sensor index

Parameters:

<Coupling> CENTer
Couples the frequency to the center frequency of the analyzer
MARKer1
Couples the frequency to the position of marker 1
OFF
Switches the frequency coupling off
*RST: CENTer

Example: PMET2:FREQ:LINK CENT

Couples the frequency to the center frequency of the analyzer

[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: PMET2 :MTIM SHOR

Sets a short measurement duration for measurements of station-
ary high power signals for the selected power sensor.
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[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.

[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
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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.

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
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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
<p> Power sensor index
Parameters:
<Unit> DB | PCT
*RST: DB
Example: UNIT:PMET:POW:RAT DB

Frequency settings

[SENSe<ip>:]FREQUENCY:CENTET.....ccttuiieeieiiitiieeeeeettieeieeeeeetaaeeeeseestaeeeseetnneeeeeeesrannnnns 177
[SENSe:]JFREQUENCY:CENTEINSTEP .. uuuiiiiiiiiiiieieeeeetiiis e e eeeaie s e s s eeiss s s s e e eern s e e s eeraaaeeaees 178
[SENSe:]JFREQuUency:CENTerSTEP:LINK. ... ...t 178
[SENSe:]JFREQuency:CENTer:STEP:LINK:FACTON....u et 179

[SENSe<ip>:]JFREQuency:CENTer <Frequency>

Defines the center frequency.

Suffix:

<ip> 1..n

Parameters:

<Frequency> The allowed range and f,,,, is specified in the data sheet.

*RST: fmax/2
Default unit: Hz
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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 54

[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<ip>:
]FREQuency:CENTer on page 177.

Parameters:

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

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

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

Manual operation: See "Center Frequency Stepsize" on page 54

[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: /ICouple step size to span
FREQ:CENT:STEP:LINK SPAN

Manual operation: See "Center Frequency Stepsize" on page 54
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[SENSe:]FREQuency: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: /ICouple frequency step size to span and define a step size fac-

tor
FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 20PCT

Manual operation: See "Center Frequency Stepsize" on page 54

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 SEHNGS. ..o ——————————— 179
e Configuring the attenuation...........cooo e 181
e Configuring @ preamplifier..........ooo i 183
L IS Tor= [T a Yo TR (g TSI 20T 1 SRR 185

Amplitude settings
® [SENSe<ip>:]ADJust:LEVel on page 224

Remote commands exclusive to amplitude configuration:

CALCulate<n>:MARKer<m>:FUNCHON:REFEIrENCE.........ccevrueeieeieieiiieeeeeeeeeceeeeeeeeeeeeeee e 179
UNITSNSIPOWET. ... e et e e et e et ee e e ee e e e e e eenaeeeeaas 180
CALCUIAtESNZIUNITIPOWET ... . ceeeeeeee ettt e e et e et ee e e e e e e e e eae e e et e e ennneees 180
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>.................... 180

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>:OFF Set........ 180

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.
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UNIT<n>:POWer <Unit>
CALCulate<n>:UNIT:POWer <Unit>

Selects the unit of the y-axis.

The unit applies to all power-based measurement windows with absolute values.

Suffix:

<n> irrelevant

Parameters:

<Unit> DBM |V |A|W|DBPW |WATT | DBUV | DBMV | VOLT |
DBUA | AMPere
*RST: dBm

Example: CALC:UNIT:POW DBM

Sets the power unit to dBm.

Manual operation: See "Unit" on page 51

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>
<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
<ant> Input source (for MIMO measurements only)
Parameters:
<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0dBm

Default unit: DBM

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

Manual operation: See "Reference Level" on page 50

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

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

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

<t> irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 51

9.4.5.2 Configuring the attenuation

INPULSIP> AT TENUALION. ... eeeeeeeeerererririsiseaaaaeieseeeeeaeaeseseseererersesrararassasnnaaasesesesaaaseseres 181
INPUt<ip>:ATTENUAtIONIAUTO......ceiiiiieieee et eeeeee et e e e ettt reeeeeeeeabeeeeeseetanaeeaesentannaaeseees 182
INPut<ip>:ATTenuation:AUTO:MODE........ciuiiiiiiie e e et e e e e anas 182
1N o = I P 182
1N = I I N 0 183
1N N I RS X N =TSN 183

INPut<ip>: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 183).

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.

Is not available if the optional "Digital Baseband" interface is active.

Suffix:

<ip> 1..n

Parameters:

<Attenuation> Range: see data sheet
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB

Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See "Attenuation Mode / Value" on page 52
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INPut<ip>:ATTenuation:AUTO <State>

Couples or decouples the attenuation to the reference level. Thus, when the reference
level is changed, the R&S VSE determines the signal level for optimal internal data
processing and sets the required attenuation accordingly.

Suffix:

<ip> 1..n

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 52

INPut<ip>:ATTenuation:AUTO:MODE <OptMode>

Selects the priority for signal processing after the RF attenuation has been applied.

Suffix:
<ip> 1..n
Parameters:
<OptMode> LNOise | LDIStortion
LNOise
Optimized for high sensitivity and low noise levels
LDIStortion
Optimized for low distortion by avoiding intermodulation
*RST: LDIStortion (WLAN application: LNQise)
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 183).

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 data sheet
Increment: 1 dB
*RST: 0 dB (OFF)

Default unit: DB

User Manual 1176.8939.02 — 14 182



R&S®VSE-K7

Remote commands for analog modulation analysis

9.4.5.3

Configuring the measurement

Example: INP:EATT:AUTO OFF
INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation" on page 52

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 |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation" on page 52

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 52
Configuring a preamplifier

INPUL<IP> I GAIN<ANE> I STATE. ..ttttteeaeeeae e e e e e e e e e e e e eeeeee e e e eeeeeeeeaensananaaaaaaeaeeeeeasaaaaaaeeeeeeennnns 184
INPUL<IP> GAINKANES[IVALUEL. . eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeetett b eseseseeeeeeeaeaeseseeeereesessnreres 184
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INPut<ip>:GAIN<ant>:STATe <State>

Turns the internal preamplifier on the connected instrument on and off. It requires the
additional preamplifier hardware option on the connected instrument.

Depending on the connected instrument, the preamplification is defined by
INPut<ip>:GAIN<ant>[:VALue].

Suffix:
<ip> 112
irrelevant
<ant> Input source (for MIMO measurements only)
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.

INPut<ip>:GAIN<ant>[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN:STAT ON, see
INPut<ip>:GAIN<ant>:STATe on page 184).

The command requires the additional preamplifier hardware option.

Suffix:
<ip> 1]2
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Gain> 15 dB and 30 dB
All other values are rounded to the nearest of these two.
30 dB
Default unit: DB
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 30
Switches on 30 dB preamplification.
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9.4.5.4 Scaling the Y-axis

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:Y[:SCALE]...cccceeereiererrerereerereereeeeeennns 185
DISPlay[:WINDow<n>][:SUBWindow<w>]:- TRACe<t>:Y[:SCALeJ:AUTO ONCE.................... 185
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE]:MODE..........oveevreerereerereens 185
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE]:PDIVISION........rvrvererrerernen. 186
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSItioN.........c.ccvvueerreres 186
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACING.........ceeeerererrrrereeereerennnnnnns 187

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 76

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 76

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
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<t> irrelevant
Parameters:
<Mode> ABSolute
absolute scaling of the y-axis
RELative
relative scaling of the y-axis
*RST: ABSolute
Example: DISP:TRAC:Y:MODE REL

Manual operation: See "Scaling” on page 76

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 73

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 VSE adjusts the scaling of the y-axis accordingly.

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

<Position> *RST: 100 PCT = AF spectrum display; 50 PCT = time
display

Example: DISP:TRAC:Y:RPOS 50PCT

Manual operation: See "Reference Value Position" on page 74
See "Ref Level Position" on page 76

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 75
See "Scaling" on page 76
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. ... ceiiite ettt ettt et et e e e et s et e e s e e e e e e e e e e s e aaeeeaeeeans 188
[SENSE:JADEMOG:RLENGN. ....eeveeeeeeeeeeeseeeeseeeeseseeseesesessesesseseseeseeseesesesesseseesessenessenessas 188
[SENSEJADEMOG:SET oo eeeeseeeeseeseseeseseeseseeseseeseseesessesessesesseseesessesessesesesesesesenn. 188
[SENSe:]JADEMod<n>:SPECtrum:BANDWidth[:RESOIUtION]........cceeeeeeeereeeeeeeeeieieeiniennn 189
[SENSe:]JADEMod:SPECtrum:BWIDth[:RESOIUtION]....ceuniiiieeeeieeeee e 189
[SENSE:JADEMOA:SRATE. ...ttt ettt et e e et e et e et e ea e e e e e e e e aeaaeaenn e 190
[SENSe:]BANDWIAIN:DEMOU. .. ...ttt ettt e e e e e e e e e e e eeanns 190
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[SENSE<ID>IBWIDHN:DEMOM. .. .evveeeeeeeeseeeeeereseeseeeseeeeeeseseessssseesesesesesesssesseeseeseseseeesens 190
[SENSe:]BANDWIdth:DEMOG: TYPE.... et et e e e e e e e e e e e e e e enns 190
[SENSE<ip>:IBWIDth:DEMOG: TYPE . ......veeeeeeeeeeeeeeesse e eeseseseeeeneneses s eeeeseeseseseeeenenen 190
[SENSe:IBANDWIAth[:RESOIUHION].c.eetrrrrirrernnareieie e e e e eeeeeeeeeeeeeeeeeeeeeeecnnennanaeaeaaeaeeeeeeaeas 190
[SENSE:JSWEEP:ICOUNTL....ccttiieieeiiiiiiie i ee ettt e e e e et tee e e e e see b e e e e eeeata e eeseeannaaaeaesensannaaaaans 191
[SENSe:]SWEEP[:WINDOWSN>]:POINLS....covuuieieeeiiitiieeeeeeereiieeeeeeeeriteeeeeeeeraneeseeressnnaeaesenes 191

[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 60

[SENSe:]ADEMod:RLENgth

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

Configures the analog demodulator of the software.

Parameters:

<SampleRate> numeric value
The frequency at which measurement values are taken from the
A/D-converter and stored in I/Q memory.
Allowed range: see data sheet for the connected instrument.

*RST: 8 MHz
Default unit: HZ

<RecordLength> Number of samples to be stored in I/Q memory.
Range: 1 to 400001 with AF filter or AF trigger active, 1 to

480001 with both AF filter and AF trigger deactive
*RST: 501)

<TriggerSource> Note: After selecting IF Power, the trigger threshold can be set
with the TRIGger [ : SEQuence] : LEVel : IFPower command.
For (offline) input from a file, rather than an instrument, the
MAGNitude trigger is also available. See also TRIGger [ :
SEQuence] : SOURce on page 198.

*RST: IMMediate
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<TriggerSlope> POSitive | NEGative

Used slope of the trigger signal.
The value indicated here will be ignored for <trigger source> =
IMMediate.

*RST: POSitive

<OffsetSamples> Number of samples to be used as an offset to the trigger signal.
The value indicated here is ignored for <trigger source> =
"IMMediate".

*RST: 0

<NoOfMeas> Number of repetitions of the measurement to be executed. The
value indicated here is especially necessary for the average/
maxhold/minhold function.

Range: 0 to 32767
*RST: 0

Example: ADEM:SET 8MHz, 32000, EXT, POS,-500,30
Performs a measurement at:
sample rate = 8 MHz
record length = 32000
trigger source = EXTernal
trigger slope = POSitive
offset samples = -500 (500 samples before trigger occurred)
# of meas = 30

[SENSe:]ADEMod<n>:SPECtrum:BANDwidth[:RESolution] <Bandwidth>
[SENSe:]ADEMod:SPECtrum:BWIDth[:RESolution] <Bandwidth>

Defines the resolution bandwidth for data acquisition.

From the specified RBW and the demodulation span set by [SENSe: ] ADEMod:
SPECtrum: SPAN[ :MAXimum] on page 209 or [SENSe<ip>:]BWIDth:DEMod

on page 190, 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 VSE User Manual.

Parameters:
<Bandwidth> refer to data sheet
*RST: 61.2 kHz
Default unit: HZ
Example: ADEM: SPEC:BAND 61.2kHz

Sets the resolution bandwidth to 61.2 kHz.
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[SENSe:]ADEMod:SRATe

[SENSe:]BANDwidth:DEMod <Bandwidth>
[SENSe<ip>:]1BWIDth:DEMod <Bandwidth>

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

Is identical to SENS : ADEM: BAND : DEM.

Suffix:

<ip> 1..n

Parameters:

<Bandwidth> *RST: 5 MHz
Default unit: HZ

Example: BAND:DEM 1MHz

Sets demodulation bandwidth to 1 MHz

Manual operation: See "Demodulation Bandwidth" on page 60

[SENSe:]1BANDwidth:DEMod:TYPE <FilterType>
[SENSe<ip>:1BWIDth:DEMod:TYPE <FilterType>

Defines the type of demodulation filter to be used.

Is identical to SENS : ADEM: BAND: DEM: TYPE:

Suffix:
<ip> 1..n
Parameters:
<FilterType> FLAT
Standard flat demodulation filter
GAUSs
Gaussian filter for optimized settling behavior
*RST: FLAT

Manual operation: See "Demodulation Filter" on page 60

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

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

For statistics measurements, this command defines the demodulation bandwidth.

Parameters:
<Bandwidth> refer to data sheet

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

Manual operation: See "Resolution Bandwidth" on page 60

[SENSe:]SWEep:COUNt <SweepCount>

This command defines the number of sweeps that the application uses to average
traces.

In case of continuous sweep mode, the application calculates the moving average over
the average count.

In case of single sweep mode, the application stops the measurement and calculates
the average after the average count has been reached.

Suffix:

<n> Window

Parameters:

<SweepCount> When you set a capture count of 0 or 1, the R&S VSE performs
one single sweep in single sweep mode.
In continuous sweep mode, if the capture count is 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.

[SENSe:]SWEep[:WINDow<n>]:POINts <MeasPoints>

This command defines the number of sweep points to analyze after a sweep.

Suffix:

<n>

Parameters:

<MeasPoints> Range: 51 to 524288
*RST: 1001

Example: SWE:POIN 251

Manual operation: See "Points" on page 61
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9.4.7 Triggering

The following remote commands are required to configure a triggered measurement in
a remote environment. More details are described for manual operation in Chapter 5.4,
"Trigger source settings", on page 55.

Note that the availability of trigger settings depends on the connected instrument.

*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.........ccooiiiiiiiiiii e 192
e Configuring the trigger OUIPUL........cceviii i 200

9.4.7.1 Configuring the triggering conditions

The following commands are required to configure a triggered measurement.

Note that the availability of trigger sources depends on the connected instrument.

Remote commands exclusive to configuring triggers:

TRIGQEN:SEQUENCEIDTIME. . uuuiiiiieiiieeeeeeeeeee e e ettt e e e e ettt e e e e e e eeste s eeeeeerstaseeeeestanaaaaees 192
TRIGger[:SEQUeNCE]:HOLDO: TIME]. ...uuuieiieeeiueieieeeeeeiiieeeeeeiese s e eeeeeiaaeeeeeeeanan e e e seesnnes 193
TRIGger[:SEQueNnce]:IFPoOWEr:HOLDOR . ........ci it et e e e e e e eees 193
TRIGger[:SEQUENCE]:IFPOWEIHY STEIESIS. ... eiieeieiiieieeeeeeiiie e e e e e s e e e e eeee e e e e e eeia e e e eeeenan 193
TRIGQer:SEQUENCE]:LEVEIBBPOWET.........uiieieeeiiiice e eee et e e e e et s e e e e e e e e e e e eea e e e e eeenen 194
TRIGger[:SEQuence]:LEVeI:EXTErNal<port>]........ccccueeiieiiieieieeeieeieieieesssaae e e e e e e e e aeaaeaees 194
TRIGQEN:SEQUENCE]:LEVEIIFPOWET......cciiiiiiiieeeeeeeetce e e et e e e et e e e e e et e e e e e eaaae e e 194
TRIGQer:SEQUENCE]:LEVEIIQPOWEN.......iiieieiiiiieeeeeeeeiieeeeeeeeeee e e e eetee e e e e e eeaae e e e e eeerananes 195
TRIGQer:SEQUENCE]:LEVEIMAPOWET ... ..ccceiiiiee et i ettt e e ettt e e e e e e e e e e e e e earn e 195
TRIGQer:SEQUENCE]:LEVEIRFPOWET........uuiiiiieiiiiiie e ee et e e e ee e e e e e e e e e e e e eet e e e eeeeen 195
TRIGger[:SEQueNce]:.LEVEl:AMIRELAIVE. .....cccuvuie ettt 196
TRIGger[:SEQuence]:LEVEl:AM[:ABSOIULE]......ceeeeeeieeeieeenieaaaaaaeeeeeeeeeeeaeeeeeeeeeeeeneeeenennnnas 196
TRIGQEr:SEQUENCEILEVEIFM......u it e e e e e e e e e e e e e e eaeeeeeees 196
TRIGQEN:SEQUENCEI:LEVEIPM....uuiiieieeiie ittt e et e e e e e et e e e e e e eab e e e e eeranns 197
TRIGger[:SEQUence]:MAPOWEIHOLDOS . .......iiiiiiiiiiiieiiecceiie e ceeeiiee e e e e e e eees 197
TRIGGer[:SEQUENCE]:MAPOWEIHY STEIESIS. ...cccviiireiiieieeiiie e e e e et e e e e ee e e e e e s eean e e eeeeees 197
TRIGger[:SEQuence]:OSCilloscope:COUPIING......uueieeeeietceieeeeeeiee e e e e e eetee e e e e ee e e e e eeeennns 198
TRIGQEN:SEQUENCE]:SLOPE.......ccceeiiiie e ee ettt e e et e e e e e e e e e et e e e e eeanaa e e e eeenannaeaaees 198
TRIGQEr:SEQUENCEI:SOURCE. ....ccieiiieeeeeeeeeeeeeeeeeetietett e ss s s s s e s e e e e e e e aeaeaeeeeeeeeeeeeneensnnnnnnnn 198
TRIGger[:SEQUENCE]: TIME:RINTEIVAL........cceeererereriiririiiiaeeieieeeeeeeeeaeeeeeesereeeeeeesesersrranana 200

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.
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For input from the "Analog Baseband" interface using the baseband power trigger
(BBP), the default drop out time is set to 100 ns to avoid unintentional trigger events
(as no hysteresis can be configured in this case).

Parameters:

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

Default unit: S

Manual operation: See "Drop-Out Time" on page 59

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 58

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).

For (offline) input from a file, this command does not apply. In this case, use
TRIGger[:SEQuence] :MAPower:HOLDoff on page 197.

Parameters:
<Period> Range: Os to 10s
*RST: O0s
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation:  See "Trigger Holdoff" on page 59

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

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

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 58

TRIGger[:SEQuence]:LEVel:BBPower <Level>
Sets the level of the baseband power trigger.

Is available for the optional "Analog Baseband" interface.

Parameters:

<Level> Range: -50 dBm to +20 dBm
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:BBP -30DBM

Manual operation: See "Trigger Level" on page 58

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

Defines the level the external signal must exceed to cause a trigger event.

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)

Parameters:

<TriggerLevel> Range: 05V to 3.5V
*RST: 14V
Default unit: V

Example: TRIG:LEV 2V

Manual operation: See "Trigger Level" on page 58

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

Defines the power level at the third intermediate frequency that must be exceeded to
cause a trigger event.
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Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

For compatibility reasons, this command is also available for the "Baseband Power"
trigger source when using the "Analog Baseband" interface.

Parameters:

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

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 58

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 58

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

Defines the power level that must be exceeded to cause a trigger event for (offline)
input from a file.

Parameters:

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

Example: TRIG:LEV:MAP -30DBM

Manual operation: See "Trigger Level" on page 58

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

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

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

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

Example: TRIG:LEV:RFP -30dBm

Manual operation: See "Trigger Level" on page 58

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 58

TRIGger[:SEQuence]:LEVel:AM[:ABSolute] <Level>
The command sets the level when RF power signals are used as trigger source.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.

Parameters:

<Level> Range: -100 to +30
*RST: -20 dBm
Default unit: dBm

Example: TRIG:LEV:AM -30 dBm

Sets the RF power signal trigger threshold to -30 dBm

Manual operation: See "Trigger Level" on page 58

TRIGger[:SEQuence]:LEVel:FM <Level>
The command sets the level when FM-modulated signals are used as trigger source.

For triggering to be successful, the measurement time must cover at least 5 periods of
the audio signal.
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Parameters:

<Level> Range: -10 to +10
*RST: 0 Hz
Default unit: MHz

Example: TRIG:LEV:FM 10 kHz

Sets the FM trigger threshold to 10 kHz

Manual operation: See "Trigger Level" on page 58

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 58

TRIGger[:SEQuence]:MAPower:HOLDoff <Period>

Defines the holding time before the next trigger event for (offline) input from a file.

Parameters:
<Period> Range: Os to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR MAGN

Sets an offline magnitude trigger source.
TRIG:MAP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation:  See "Trigger Holdoff" on page 59

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

Defines the trigger hysteresis for the (offline) magnitude trigger source (used for input
from a file).

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB
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Example: TRIG:SOUR MAP
Sets the (offline) magnitude trigger source.
TRIG:MAP:HYST 10DB
Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 58

TRIGger[:SEQuence]:OSCilloscope:COUPIling <CoupType>
Configures the coupling of the external trigger to the oscilloscope.
Parameters:
<CoupType> Coupling type

DC

Direct connection with 50 Q termination, passes both DC and
AC components of the trigger signal.

CDLimit

Direct connection with 1 MQ termination, passes both DC and
AC components of the trigger signal.

AC
Connection through capacitor, removes unwanted DC and very
low-frequency components.

*RST: DC

TRIGger[:SEQuence]:SLOPe <Type>

Parameters:
<Type> POSitive | NEGative

POSitive
Triggers when the signal rises to the trigger level (rising edge).

NEGative
Triggers when the signal drops to the trigger level (falling edge).

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Slope" on page 59

TRIGger[:SEQuence]:SOURce <Source>
Selects the trigger source.
Note that the availability of trigger sources depends on the connected instrument.

Note on external triggers:
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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>

User Manual 1176.8939.02 — 14

IMMediate
Free Run

EXTernal

Trigger signal from the "Trigger Input" connector.

If the optional 2 GHz bandwidth extension (B2000) is installed
and active, this parameter activates the "Ch3" input connector
on the oscilloscope. Then the R&S VSE triggers when the signal
fed into the "Ch3" input connector on the oscilloscope meets or
exceeds the specified trigger level.

Note: In previous firmware versions, the external trigger was
connected to the "Ch2" input on the oscilloscope. As of firmware
version R&S VSE 2.30, the "Ch3" input on the oscilloscope
must be used!

If power splitter mode is active, this parameter activates the
"EXT TRIGGER INPUT" connector on the oscilloscope. Then
the R&S VSE triggers when the signal fed into the "EXT TRIG-
GER INPUT" connector on the oscilloscope meets or exceeds
the specified trigger level.

EXT | EXT2 | EXT3 | EXT4

Trigger signal from the corresponding "TRIGGER INPUT/ OUT-
PUT" connector on the connected instrument, or the oscillo-
scope's corresponding input channel (if not used as an input
source).

For details on the connectors see the instrument's Getting Star-
ted manual.

RFPower

First intermediate frequency

(Frequency and time domain measurements only.)

Not available for input from the optional "Analog Baseband"
interface.

IFPower

Second intermediate frequency

For input from the optional "Analog Baseband" interface, this
parameter is interpreted as BBPower for compatibility reasons.

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

BBPower

Baseband power

For input from the optional "Analog Baseband" interface.
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MAGNitude

For (offline) input from a file, rather than an instrument.
The trigger level is specified by TRIGger [ : SEQuence] :
LEVel :MAPower.

MAIT
For trigger information stored as markers in an . igx file.

MANual

Only available for a connected R&S RTP:

Any trigger settings in the R&S VSE software are ignored; only
trigger settings defined on the connected instrument are consid-
ered. Thus, you can use the more complex trigger settings avail-
able on an R&S RTP.

*RST: IMMediate

TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

See "Trigger Source" on page 56

See "Free Run" on page 56

See "External Trigger / Trigger Channel X" on page 56
See "I/Q Power" on page 56

See "IF Power" on page 57

See "Magnitude (Offline)" on page 57

See "RF Power" on page 57

See "Manual" on page 58

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

Defines the repetition interval for the time trigger.

Parameters:
<Interval>

Example:

numeric value
Range: 2ms to 5000 s

*RST: 10s
Default unit: S

TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 5

The sweep starts every 5 s.

9.4.7.2 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 connected instrument.
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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 201
OUTPULTRIGGEISEPZILEVEL. ... e e e e e e e e e e e e e e e eeeeeeeeeees 201
OUTPULTRIGGEISP>IOTY P i eieeieeieieiitteeeeaaae e e e e e e e e e e e e e e e eeeeeeeeaeeanen e aaaaeeeeeeas 201
OUTPUL: TRIGGEr<tp>:PULSE:IMMEIAtE. ......uuureureeaaaaaie e ee e e e e e e e e eeee e e e s 202
OUTPUt:TRIGEr<tp>:PULSE:LENGIN.....ceiieeiiiee ettt e e en s 202

OUTPut:TRIGger<tp>:DIRection <Direction>

Selects the trigger direction for trigger ports that serve as an input as well as an output.

Suffix:

<Undefp> irrelevant

<tp>

Parameters:

<Direction> INPut | OUTPut
INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut

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.
Parameters:
<Level> HIGH
5V
Low
ov
*RST: LOW
Example: OUTP:TRIG2:LEV HIGH

OUTPut:TRIGger<tp>:0TYPe <OutputType>
Selects the type of signal generated at the trigger output.

Note: For offline AF or RF triggers, no output signal is provided.
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Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
Parameters:
<OutputType> DEVice
Sends a trigger signal when the R&S VSE 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

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.

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.
Parameters:
<Length> Pulse length in seconds.
Default unit: S
Example: OUTP:TRIG2:PULS:LENG 0.02

9.4.8 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 5.6, "Demodulation”, on page 63.

e Basic demodulation SEtiNGS.......cccivieiiiiiii i 203
e Time domain zoom SEHINGS....ccccoiiii i e 205
e Configuring the demodulation SPectrum............oooiciiiiiiiii e 207
o (Post-processing) AF filters. ... 210
o Defining the scaling and UNItS..........ccoooiiiiiiiiii e 215
e Scaling for AF evaluation............uuuuiiiiiiiei e e e e e e ssnnnes 215
e Scaling for RF evaluation........cccooiiiiiiiiicce e e e e e e e e e e eeeenens 216
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L U 1o ) =TT 216
o Relative demodulation FESUILS. .......o..iiiee e e 217
O SEttliNg tIME. ..ot 219

Basic demodulation settings

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

Useful commands described elsewhere:
® Chapter 9.4.8.2, "Time domain zoom settings", on page 205

Basic demodulation commands:

(O NI O] F= (=2 o bl L@ ] 1Y = S 203
[SENSe:JADEMOA<N>:AF:COUPIING. ... teteeieieeeeeeeeeeeieeeeeeeeeeeeieaniesseaeae s e e e e s eeaeaeaeeeeeeeeens 203
[SENSE:]JADEMOA:PM:RPOINX] 1 uuieeieieieieeeeeeeieieeeeeeeeeresssrasssnnnaaaeseseseeeasessesseseseseesssnns 204
[SENSe:JADEMOd:PM:RPOINXJMODE. .....vvveeeeeeeseeeeeeeeeeeeeeeeeeseseeeeeeeeeseeeeseseseeesesesnens 204
[SENSE:JADEMOG:SQUEICKI:STATE .. eeoveeeeeeseeeseeeseseeeeseseesseeeseseeseseeseseesesseseseeessseeenns 205
[SENSe:]JADEMOd:SQUEICH:LEVEL.....cuiieece et eas 205

CALCulate<n>:FORMat <Evaluation>

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

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

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

Selects DC coupling.
CALC2:FORM PHAS

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

Manual operation: See "Phase Wrap On/Off (PM Time Domain only)" on page 66

[SENSe:]ADEMod<n>:AF:COUPIling <Coupling>
Selects the coupling of the AF path of the analyzer in the specified window.

Suffix:
<n> irrelevant
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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 65

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

Determines the position where the phase of the PM-demodulated signal is set to 0 rad.
The maximum value depends on the measurement time selected in the instrument; this
value is output in response to the query ADEM: PM: RPO:X? MAX.

Parameters:
<Time> 0 s to measurement time
*RST: Os
Default unit: S
Example: ADEM:PM:RPO 500us

Sets the position where the phase to 0 rad setting to 500 ps.

Manual operation: See "Zero Phase Reference Position (PM Time Domain only)"
on page 66

[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 204.
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 66
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[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 205), the demodulated data is automat-
ically set to 0.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DEM: SQU ON

Signals below the level threshold are squelched.

Manual operation: See "Squelch State" on page 64

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

Defines the level threshold below which the demodulated data is set to 0 if squelching
is enabled (see [SENSe: ] ADEMod:SQUelch[:STATe] on page 205).

Parameters:
<Threshold> numeric value
The absolute threshold level
Range: -150 dBm to 30 dBm
*RST: -40 dBm
Example: DEM: SQU:LEV -80
If the signal drops below -80 dBm, the demodulated data is set
to 0.

Manual operation: See "Squelch Level" on page 64

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:JADEMOA<N>:ZOOM:LENGHN. 1. v veeeeereeseeseeseeeeeeseseessesseseessesseseesseeseesesseeseenees 205
[SENSe:JADEMod<n>:ZOOM:LENGH:MODE.......c.cuevreeeeeeeereeseeeseseeseessessesssessesssesesseseessens 206
[SENSE:JADEMOG<N>:ZOOM:STARL. ... vseeeeeeeeeeeseseeeeseseeeeeeseseseeseeesesseseseseeseseseeseseeeseasens 206
[SENSE:JADEMOA<N>:ZOOMESTATE - veveeeeeeeeeeeeeeeeseeeseeseseseeseseseseeseseseeseseseseesesesessesenes 207

[SENSe:]ADEMod<n>:ZOOM:LENGth <Length>

The command allows you to define the length of the time domain zoom area for the
analog-demodulated measurement data in the specified window manually. If the length
is defined manually using this command, the zoom mode is also set to manual.
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Suffix:
<n> Window
Parameters:
<Length> *RST: sweep time
Default unit: S
Length of the zoom area in seconds.
Example: ADEM: ZOOM:LENG 2s

Zoom mode is set to manual and the zoom length to 2 seconds.

Manual operation: See "Length" on page 66

[SENSe:]ADEMod<n>:ZOOM:LENGth:MODE <Mode>

The command defines whether the length of the zoom area for the analog-demodula-
ted measurement data is defined automatically or manually in the specified window.

Suffix:
<n> Window
Parameters:
<Mode> AUTO | MAN
AUTO
(Default:) The number of sweep points is used as the zoom
length.
MAN
The zoom length is defined manually using [SENSe:
]ADEMod<n>:Z00M: LENGth.
*RST: AUTO
Example: ADEM: ZOOM: LENG:MODE MAN

Zoom function uses the length defined manually.

Manual operation: See "Length” on page 66

[SENSe:]ADEMod<n>:ZOOM:STARt <Time>

The command selects the start time for the zoomed display of analog-demodulated
measurements in the specified window. The maximum value depends on the measure-
ment time, which is set and can be queried with the [SENSe: ] ADEMod :MTIMe com-
mand.

If the zoom function is enabled, the defined number of sweep points are displayed from
the start time specified with this command.

Suffix:

<n> Window

Parameters:

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

*RST: Os
Default unit: S
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Example: ADEM:ZOOM: STAT ON

Switches on the zoom function
ADEM:ZOOM:STAR 500us

Sets the starting point of the display to 500 ps.

Manual operation: See "Start" on page 66

[SENSe:JADEMod<n>:ZOOM[:STATe] <State>

The command enables or disables the time domain zoom function for the analog-
demodulated measurement data in the specified window.

If the zoom function is enabled, the defined number of sweep points are displayed from
the start time specified with [SENSe: ] ADEMod<n>:7Z00M: STAREt on page 206.

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 65

Configuring the demodulation spectrum

The demodulation spectrum defines which span of the demodulated data is evaluated.
L I =1 = 0= 1o o T SRR 207
L I S Y= 11 = 4o o SRR 209
AF evaluation

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

[SENSE:JADEMOU: AR CENTE ... i eiietiteeee e et ettee e e e e ettt ie e e e e e eeat e e eeeeeeba e eeeeeestaaeaesesranaaaaees 207
[SENSE:JADEMOG:AF:SPAN. .. ce e e e e e e e e eas 208
[SENSe:JADEMOd:AF:SPAN:FULL....cuiiiei et e e e e e eanas 208
[SENSE:JADEMOA: AF :STARI . ..t e e e e e e e e e e ea et e e e e e e ennannns 208
[SENSE:JADEMOG:AF:STOP. ...ttt ettt e e e e ee e e e e e e e e e e e eaeeaanns 208

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

Sets the center frequency for AF spectrum result display.
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Parameters:
<Frequency> *RST: 1.25 MHz
Default unit: HZ

Manual operation: See "AF Center" on page 67

[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<ip>:]BWIDth:DEMod on page 190).

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 68

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

The maximum span corresponds to DBW/2 (see [SENSe<ip>:]BWIDth:DEMod
on page 190).

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 68

[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 67

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

Sets the stop frequency for AF spectrum result display.
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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 67

RF evaluation

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

Useful commands described elsewhere
® [SENSe<ip>:]FREQuency:CENTer on page 177
® [SENSe<ip>:]BWIDth:DEMod on page 190

Specific commands:

[SENSe:]ADEMod:SPECtrUM:SPAN:ZOOM........cceieeeeeeeieeeieiinieiieeaseaese e e e e eeaeaaaeeeeeeeeeeeeees 209
[SENSe:]JADEMod:SPECtrum:SPAN[MAXIMUM].....ccvuiieeiiiiiiieeeeee et e eeeeeerneeeeeeeesraeeeeeens 209

[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<ip>:]BWIDth:
DEMod on page 190).

Parameters:
<Span> *RST: 5 MHz
Default unit: HZ
Example: ADEM:SPEC:SPAN:ZOOM 200 kHz

Sets the rF span to 200 kHz

Manual operation: See "Span" on page 69

[SENSe:]ADEMod:SPECtrum:SPAN[:MAXimum] <FreqRange>

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:
<FregRange> *RST: 5 MHz
Default unit: Hz

Manual operation: See "Span" on page 69
See "RF Full Span" on page 69
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(Post-processing) AF filters

The AF filter reduces the evaluated bandwidth of the demodulated signal and can
define a weighting function. AF filters are only available for AM or FM time domain
evaluations.

[SENSe:JFILTer<n>:AWEIGhtEA:STATE . ceuuuieeeeeetieeeeeeteetieeeeeeeeeteeeeeseeraaeeeeeseeranaeeaeeenes 210
[T = N IS L= L | =T RS g b N @ 210
[SENSe:JFILTer<n>:CCIR:WEIGhted[:STATE]. . cuuieie et e e e e ea e e 210
[SENSe:]FILTer<n>:CCIR[:UNWeighted][:STATE]......eteerrrerrrrurnriiieeieieeeeeeeeeeeeeeeeeeeeeeeeeeenens 211
[SENSE:FILTEr<n>:CCITt:STATE]  etrrerurrnrnnnnnaaaaaiesereeeeeaaaereerereeereenenrennsnnnnnnaaaaaeaeeeeeaeees 211
[SENSe:JFILTer<n>:DEMPhasis: TCONSIANT......uuuuuuieiieieieieeeeeeeeeeeeeeeeeeeeeeeeeersrerreraraaaaan 211
[SENSe:]FILTer<n>:DEMPhOASIS[:STATE].....cevuuieieeeieetiiieeeeeernteeeeeeeeetiaeeeeeessnaesaeseesnnasaaaeens 212
[SENSe:]FILTer<n>:HPASsS:FREQUENCY[:ABSOIULE] . .. iiieiieiieieeieeiiiiee e e e e eeeies e e eeeeeane s e eeeees 212
[SENSe:JFILTer<n>:HPASS:FREQUENCY:MANUAL......ccuuueiiriiiiieieeeeeeieies e e e eeane e e e e 213
[SENSE:JFILTEr<N> HPASS:STATE]. . eeeereereseseeeseseseseesesesesseseseseeseseseseeseseseeseseseseeseeeees 213
[SENSe:]FILTer<n>:LPASs:FREQUENCY[:ABSOIULE]......ceeeeeeeeeeieeeeeeeeeeeee e 213
[SENSe:]FILTer<n>:LPASS:FREQUENCY:MANUAL......uuuuiaieieieeeeeeeeeeeeeeeeeeeceeeeeeieeeeae s 214
[SENSe:]FILTer<n>:LPASS:FREQUENCY:RELALIVE.......cciieiiiiiiieeeeeeeiice et 214
[SENSE: FILTEr<n> L PASS i STATE] et uuteieeiettteieeeeietitaeeeeerettaiaeeeseessunaaeaeserranaeeaeresnnnsansenes 214

[SENSe:]FILTer<n>:AWEighted[:STATe] <State>
Activates/deactivates the "A" weighting filter for the specified evaluation.

For details on weighting filters, see "Weighting" on page 71.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:AWE ON

Activates the A weighting filter.

Manual operation: See "Weighting" on page 71

[SENSe:]JFILTer<n>:AOFF

Suffix:
<n> 1..n

Manual operation: See "Deactivating all AF Filters" on page 72

[SENSe:]FILTer<n>:CCIR:WEIGhted[:STATe] <State>

Activates/deactivates the weighted CCIR filter for the specified evaluation.
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For details on weighting filters, see "Weighting" on page 71.

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 71

[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 71.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: FILT:CCIR:UNW ON

Activates the unweighted CCIR filter.

Manual operation: See "Weighting" on page 71

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

Suffix:
<n> 1..n

Parameters:
<State>

Manual operation: See "Weighting" on page 71

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

For details on deemphasis refer to "Deemphasis" on page 72.
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Suffix:

<n> Window

Parameters:

<Value> 25us |50 us|75us | 750 us
*RST: 50 us
Default unit: S

Example: FILT:DEMP:TCON 750us

Selects the deemphasis for the demodulation bandwidth range
from 800 Hz to 4 MHz with a time constant of 750 pus.

Manual operation: See "Deemphasis” on page 72

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

For details about deemphasis refer to "Deemphasis” on page 72.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: FILT:DEMP ON

Activates the selected deemphasis.

Manual operation: See "Deemphasis" on page 72

[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 70.

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 70
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[SENSe:]FILTer<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 70.

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 70

[SENSe:]JFILTer<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 70.

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: FILT:HPAS ON

Activates the selected high pass filter.

Manual operation: See "High Pass" on page 70

[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 71.

Suffix:

<n> Window

Parameters:

<Frequency> 3kHz | 15kHz | 150kHz

*RST: 15kHz
Default unit: HZ
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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 71

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

For details on the low pass filter, refer to "Low Pass" on page 71.

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 71

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

For details on the low pass filter, refer to "Low Pass" on page 71.

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 71

[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 71.
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Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: FILT:LPAS ON

Activates the selected low pass filter.

Manual operation: See "Low Pass" on page 71

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 224
® [SENSe:]ADEMod<n>:AF:COUPling on page 203

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:
RPOSition on page 186

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y:SPACing
on page 187
Specific commands:

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALEJ:RVALUE. .....cverrvrreerrerereenn. 215

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
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Manual operation: See "Reference Value" on page 74

9.4.8.7 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 186

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

on page 187
® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]
on page 185
® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe] :MODE
on page 185
9.4.8.8 Units

The units define how the demodulated data is displayed.

UNITSNZIANGLE. ettt e e e e e e e e e e e e e e e e ee s e e e e e ennn e ernneerenn 216
L I IR o b o | N 216

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 77

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
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Example: UNIT:THD PCT

Manual operation: See "THD Unit (%/ DB)" on page 77

Relative demodulation results

The following commands are required to obtain relative demodulation results.

CONFigure:ADEMod:RESults:AM:DETector<det>:REFErence..........cceuuvverererennnnciannnnneenenss 217
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence.........cccceeeeeeerevivncieeeereennnnnnnn. 217
CONFigure:ADEMod:RESults:PM:DETector<det>:REFErence...........ccccveeeereeeeevrecieeeeeennnnnn. 217
CONFigure:ADEMod:RESults:AM:DETector<det>:STATE....cccceieieieiieeeeeeieeeeeeeeeeeeeeennnnnannaes 217
CONFigure:ADEMod:RESults:FM:DETector<det>:STATE........cceiiiiiimiiiieiniiicaeaaae e e e e 218
CONFigure:ADEMod:RESults:PM:DETector<det>:STATE....cccctieieeeeeeeeeaeeeeeeeeeeeeeeeeenenes 218
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence:MEAStoref<t>..........ccccceeeeees 218
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>.........cccccerennn... 218
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>...........cccceeennnn. 218
CONFigure:ADEMod:RESults:AM:DETector<det>:MODE..........ccccccoeeeereeureieeeeerriieeeeeeeeerann. 219
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE.........ccccceeieieieieieeieeeeeeeeeeeeeeeeeeeennns 219
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE..............cccoeiiimmmmiimieiiiiaaeae e 219
CONFigure:ADEMO:RESUIES:UNIT....ccciiiieiieieiiiiiieiceeeeee e e e e e e e e e e e e e e e e e e eeeeeeeeeeneenenennanenan 219

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 218

Manual operation: See "Reference Value" on page 79

CONFigure:ADEMod:RESults:AM:DETector<det>:STATe <State>
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CONFigure:ADEMod:RESults:FM:DETector<det>:STATe <State>
CONFigure:ADEMod:RESults:PM:DETector<det>:STATe <State>

Activates relative demodulation for the selected detector. If activated, the demodulated
result is set in relation to the reference value defined by CONFigure : ADEMod:
RESults:PM:DETector<det>:REFerence.

Suffix:
<det> Detector function used for relative demodulation
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CONF:ADEM:RES:PM:DET2:STAT ON

Activates relative demodulation for the negative peak detector.
CONF:ADEM:RES:UNIT PCT

Defines the unit for relative values as percent.
CONF:ADEM:RES:PM:DET2:REF 1.415%

Sets the reference value for the negative peak detector to
1.415 %.

CONF:ADEM:RES:PM:DET2:MODE AVER

Sets the negative peak detector to average mode.
CONF:ADEM:RES:PM:DET2 : REF :MEAS2

Sets the reference value for the negative peak detector to the
average of the currently calculated value and the previous refer-
ence value on trace 2.

Manual operation: See "State" on page 79

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 218

Manual operation: See "Meas -> Reference" on page 79
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CONFigure:ADEMod:RESults:AM:DETector<det>:MODE <Mode>
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE <Mode>
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE <Mode>

Defines the mode with which the demodulation result is determined.

Suffix:

<det> Detector function used for relative demodulation

Parameters:

<Mode> WRITe
Overwrite mode: the detector value is overwritten by each
sweep. This is the default setting.
AVERage
The average result is determined over all sweeps.
MAXHold
The maximum value is determined over several sweeps and dis-
played. The R&S VSE 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 218

Manual operation: See "Mode" on page 79

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 78

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 258
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Remote commands exclusive to configuring the settling time:

[SENSe:]ADEMod:SETTHNG: TIME:LIMit:LOWET.....cceeeeeeeeeeeeeeeeeeeeeeeeee e 220
[SENSe:]JADEMod:SETTING: TIME:LIMit:UPPEI ... oot 220
[SENSE:JADEMO: SETTHNG: TIME:STATE. c..eeveeeeeeeeeeseeeeeeeeeeeeseseseseseseseeeseseseseseesessesesesens 220

[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 215 and [SENSe: ] ADEMod : PM:

RPOint [:X] on page 204.

For details, see Chapter 5.6.7, "Settling time", on page 80.

Parameters:
<Position> Default unit: depends on result type
Example: ADEM:SETT:TIME:LIM:LOW -10 RAD

Manual operation: See "Lower Settling Limit" on page 81

[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 215 and [SENSe: | ADEMod: PM:

RPOint [:X] on page 204.

For details, see Chapter 5.6.7, "Settling time", on page 80.

Parameters:
<Position> Default unit: depends on result type
Example: ADEM:SETT:TIME:LIM:UPP 10 RAD

Manual operation: See "Upper Settling Limit" on page 81

[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 5.6.7, "Settling time", on page 80.

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 81

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 5.7,
"Adjusting settings automatically”, on page 81.

[SENSE<IP>:JADJUSEALL...ceieiiieieeeeeeeeeeeeeeeeeeveteb et eeeeseseeeeeaeaeaeaaesesereeeessssssassassnnnnnnn 221
[SENSe<ip>:]ADJust: CONFigure:LEVEel:DURALION. .......ccceeiiiiiieeeeeeiiiceeee e eerieee e 222
[SENSe<ip>:]JADJust:CONFigure:LEVel:DURation:MODE..........ccoiiiiiiiiiiiineceecieeeeeeeas 222
[SENSe<ip>:]ADJust: CONFigure:HYSTeresis:LOWET.........cccuuvueiiieeeeiiicei e e e 223
[SENSe<ip>:]ADJust: CONFigure:HYSTeresis:UPPEr.........ccuuuiiiiieiieiceieeeeeeiiee e eeeeene e ee e 223
[SENSe<ip>:]ADJUSt: CONFIQUIe: TRIGQET ....uuuuieeieeeiiiieeeeeeetiieeeeeeetnneseeeseeannesaeeeentnneaaeens 223
[SENSe<ip>:JADJUSE:FREQUENCY....cceieieeeeeeeeeeeieieeeeeieeeeeeeetnsaaaaasseaeeeseaeaaaaaeeeereeeeeeeensnnes 224
[SENSE<IP>JADJUSELEVEL. .. cciciieiiee ettt e et e e e e e e et e e e e e e e eaae e e e e e eeranas 224
[SENSe:]ADJust:SCALE[:Y]:AUTO[:CONTINUOUS]....cevvruereererrrnieeeeererteseeeerrrnnaeeeeseesnnnnns 224

[SENSe<ip>:]ADJust: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

Suffix:

<ip> 1..n
Example: ADJ:ALL
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Manual operation: See "Adjusting all Determinable Settings Automatically (Auto
All)" on page 82

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

To determine the ideal reference level, the R&S VSE performs a measurement on the
current input data. This command defines the length of the measurement if
[SENSe<ip>:]ADJust:CONFigure:LEVel :DURation:MODE is set to MANual.

Suffix:

<ip> 1..n

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 "Automatic Measurement Time Mode and Value"
on page 83

[SENSe<ip>:]JADJust:CONFigure:LEVel:DURation:MODE <Mode>

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

Suffix:

<ip> 1..n
Parameters:

<Mode> AUTO

The R&S VSE determines the measurement length automati-
cally according to the current input data.

MANual

The R&S VSE uses the measurement length defined by
[SENSe<ip>:]ADJust:CONFigure:LEVel:DURation
on page 222.

*RST: AUTO

Manual operation: See "Automatic Measurement Time Mode and Value"
on page 83
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[SENSe<ip>:]JADJust:CONFigure:HYSTeresis:LOWer <Threshold>

Suffix:
<ip>

Parameters:
<Threshold>

Example:

Manual operation:

Range: 0dB to 200 dB
*RST: +1dB
Default unit: dB

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.

See "Lower Level Hysteresis" on page 84

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

Suffix:
<m>

Parameters:
<Threshold>

Example:

Example:

Manual operation:

Range: 0dB to 200 dB
*RST: +1dB
Default unit: dB

SENS:ADJ:CONF:HYST:UPP 2

For an input signal level of currently 20 dBm, the reference level
is only adjusted when the signal level rises above 22 dBm.

See "Upper Level Hysteresis" on page 83

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

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

Suffix:
<ip>

Parameters:
<State>
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1..n
ON|OFF|0]1
OFF | 0

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

ON |1

The measurement for adjustment is performed without waiting
for a trigger (corresponds to "Continue" in manual operation).

*RST: 0
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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 ON
//Perform auto level adjustment

:SENS:ADJ:LEV; *WATI

[SENSe<ip>:]JADJust:FREQuency

Sets the center frequency to the frequency with the highest signal level in the current
frequency range.

Suffix:
<ip> 1.n
Example: ADJ:FREQ

Manual operation: See "Adjusting the Center Frequency Automatically (Auto Fre-
quency)" on page 82

[SENSe<ip>:]ADJust: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 VSE is
not overloaded and the dynamic range is not limited by an S/N ratio that is too small.

Suffix:
<ip> 1..n
Example: ADJ:LEV

Manual operation: See "ESetting the Reference Level Automatically (Auto Level)"
on page 51

[SENSe:]JADJust:SCALe[:Y]:AUTO[:CONTinuous] <State>

Activates automatic scaling of the y-axis in all diagrams according to the current mea-
surement results. Currently auto-scaling is only available for AF measurements. RF
power and RF spectrum measurements are not affected by the auto-scaling.

Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: SENS:ADJ:SCAL:Y:AUTO ON
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Configuring the measurement

Manual operation: See "AF Auto Scale" on page 75

Configuring standard traces

Useful commands for trace configuration described elsewhere
® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y:SPACing
on page 187

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]
on page 185

Remote commands exclusive to trace configuration

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE.........ccccetaiaiereeeeeeeeeeeeeeeeeeeeeees 225
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtNUOUS.......ceceeeerrrrrennnns 226
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:SELECt..........eeeeerreerrrereereeeeeeeenenenenns 227
DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<t>[:STATE]...uueeeeeereeriieeeeeerrreeeeeeeerinnnnn. 227
[SENSe:]JADEMod:AM:RELative:AFSPectrum[:TYPE].......oiuiieeeeei e 228
[SENSe:]ADEMod:AM:RELatVE[: TDOMAINIETYPE] ... eeeereeeereseresereeseseeseseeseseeseseesessenes 228
[SENSe:]ADEMod:AM[:ABSOIUte]:AFSPECUMETYPE] ... eeeeeeeeeereeeeseseseseeeseeseseseseeeeseseesens 228
[SENSe:]ADEMod:AM[:ABSolute][:TDOMaIN]TYPE]...ccivtrieieteeenenaaaaaaeseeeeeeeeeaeaeeeeeeeeeeees 228
[SENSe:]JADEMOod:FM:AFSPeCtrUM:TYPE]......ciiiiiieeeeeeiriiiriieieeieieeeeeeeeeeeeeeeeeereeseessssranes 228
[SENSe:]ADEMOd: FM[: TDOMAINIETYPE] . teeeeeeeereeeeeeeeeeeeeeeeeeeeseseseseseseseseeeseeeseeessesesesenes 228
[SENSe:JADEMOG:PM:AFSPECUMETYPE]. ... veeeeeeeeeeeeeeeeeeseseseeseseseseeseseseseeseseseeseseseseenes 228
[SENSe:JADEMOd:PM[: TDOMAIN]ETYPEL .o eeeeeeeeeeseeeeeeseeeeeeseeeseeseseseseeseseseesseseesesenesens 228
[SENSE:JADEMOG:SPECHUMETYPEL e eeeeeseeeeseeseseeseseeseseesessesessesesseseesesenseseseseeseseesesees 228
[SENSE:JAVERAGESNZICOUNL. ....uieiiaieie e e e e e e e e e e e e e et ieeeese s e e e e e e e e e e aeeeaeeeeeeeeennnes 229
[SENSE:JAVERAGESNZ[:STATESES ] ututuueuuaaaaaeieseeeeeeeeeeeeeeeeeeeeeeeeeesnrnnnnnnnaaaaaaeaeeasaaaaaaeees 229
[SENSE:JAVERAGESNZTYPE . .. .u ittt ettt ettt e e e ettt e e e e e e e et e e e e e ee e e e e eanbanens 230
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].........cceeeiiiiiiieeeeeeeirieeeeeeeeriee e e e e eeeaee e 230
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON:AUTO. .. e eeereeeerereeeereseeeseeseseseereseseseenenen. 231

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE <Mode>
Selects the trace mode. If necessary, the selected trace is also activated.

In the R&S VSE 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
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<t> Trace

Parameters:

<Mode> WRITe
(default:) Overwrite mode: the trace is overwritten by each
sweep.
AVERage

The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.

MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S VSE saves the sweep result in the trace mem-
ory 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 VSE 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; *WAI

Starts the measurement and waits for the end of the measure-
ment.

Manual operation: See "Trace Mode" on page 86

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
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<t> Trace

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Example: DISP:WIND:TRAC3:MODE:HCON ON
Switches off the reset function.

Manual operation: See "Hold" on page 87

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
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Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 86

[SENSe:]ADEMod:AM:RELative:AFSPectrum[:TYPE] <TraceMode>...
[SENSe:]ADEMod:AM:RELative[:TDOMain][: TYPE] <TraceMode>...
[SENSe:]JADEMod:AM[:ABSolute]:AFSPectrum[:TYPE] <TraceMode>...
[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

Note: The trace modes for each trace and each window can also be configured individ-
ually using the DISP: TRAC :MODE command, see DISPlay [ :WINDow<n>] [:
SUBWindow<w>] : TRACe<t>:MODE on page 225.

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.
The Capture Count determines the number of averaging proce-
dures.
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MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S VSE saves the sweep result in the trace mem-
ory 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 VSE saves the sweep result in the
trace memory only if the new value is lower than the previous

one.
VIEW
The current contents of the trace memory are frozen and dis-
played.
OFF
Hides the selected trace.
*RST: WRITe,OFF,OFF,OFF,OFF,OFF

Example: ADEM:AM AVER,MAXH,MINH, OFF, OFF, OFF

Determines average, max hold and min hold values simultane-
ously for the traces 1-3 of the RF time domain evaluation.
ADEM:AM WRIT,OFF,OFF, OFF, OFF, OFF

Determines only the current measurement values for trace 1.
ADEM:AM OFF,OFF,OFF, OFF,OFF, OFF

Switches AM demodulation off.

[SENSe:]JAVERage<n>:COUNt <AverageCount>
Defines the number of sweeps that the application uses to average traces.

In case of continuous capture mode, the application calculates the moving average
over the average count.

In case of single capture mode, the application stops the measurement and calculates
the average after the average count has been reached.

Suffix:

<n> irrelevant

Parameters:

<AverageCount> If you set an average count of 0 or 1, the application performs

one single sweep in single capture mode.
In continuous capture mode, if the average countis setto 0, a
moving average over 10 sweeps is performed.

Range: 0 to 200000
*RST: 0

Manual operation: See "Capture Count" on page 61
See "Average Count" on page 88

[SENSe:]JAVERage<n>[:STATe<t>] <State>

Turns averaging for a particular trace in a particular window on and off.
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Suffix:
<n>

<t>

Parameters:
<State>

Configuring the measurement

Window

Trace

ON|OFF |1]0

[SENSe:]JAVERage<n>:TYPE <Mode>

Selects the trace averaging mode.

Suffix:
<n>

Parameters:
<Mode>

Example:

Manual operation:

1..n
Window

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.

AVER:TYPE LIN
Switches to linear average calculation.

See "Average Mode" on page 88

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>

Defines the trace detector to be used for trace analysis.

Suffix:
<n>

<t>

Parameters:
<Detector>
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Window

Trace

APEak
Autopeak

NEGative

Negative peak

POSitive

Positive peak

SAMPle

First value detected per trace point

RMS
RMS value
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9.4.11.1
94.11.2

9.4.11.1

Configuring the measurement

AVERage
Average

*RST: APEak

Example: DET POS
Sets the detector to "positive peak”.

Manual operation: See "Detector" on page 87

[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 87

Configuring spectrograms

In addition to the standard "level versus frequency" or "level versus time" spectrum
traces, the R&S VSE 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 6.3, "Spectrogram settings"”, on page 91.

For commands to set markers in spectrograms, see Chapter 9.7.1.3, "Marker search
(spectrograms)", on page 268.

Configuring a spectrogram measureMeENt............ccoveiiiiiiiiiiiiiie e e e e 231

Configuring the COlOr MAP........uuiiiiiiiiiie e e e e e e e eee s 235

Configuring a spectrogram measurement

CALCulate<n>:SGRam:CLEAr[:IMMEIAte].......cceurrrrrrummununaaaaraeieeeeeeeaeeeeeeeeeeeeeeeeneenennnnnnnnns 232
CALCulate<n>:SPECtrogram:CLEar[:IMMediate].........ccuuueiieriiririeieeeeeiiiiee e eeeeeree e e eeeenaen, 232
CALCUIate<n>:SGRAM:ICONT .....ccuuiriuruuuuiiaiiaaieieseeeeaaaeaterereeererrarernrnrnrn————— e aaaaaaaaaes 232
CALCulate<n>:SPECtrogram:CONTINUOUS. ... cceeeerrreieeeiertitaeeeeerestnaaeeeseeentaeeeeseesaaaeeeeeeees 232
CALCulate<n>:SGRamM:FRAME:COUNKL......cuiiiiiiiiiiiie e et e e e e eaas 233
CALCulate<n>:SPECtrogram:FRAMEICOUNL........uuuuiaieie e eeeee e et 233
CALCulate<n>:SGRamM:FRAME:SELECL.........ucieiieiiiiiii et ee et e e e et e e e e ea e e e e 233
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CALCulate<n>:SPECtrogram:FRAMEISELEC..... ... it 233
CALCulate<n>:SGRaM:HDEPN......cu e e e e e e e a e 233
CALCulate<n>:SPECtrogram:HDEPt. .......uu i 233
CALCUIate<n>:SGRAMILAYOUL.......uceiieeiiiiieieeeeeiiiee e e e ettt e e e e e eetaee s e e e seataaeeeesersnaseeeeenenns 234
CALCulate<n>:SPECIOgram:LAYOUL.......ccceeiieiiiiieeeeeeeriieieeeeeereeseeseeetnaeeeeeeasrseeeseesnnanns 234
CALCUIate<N>:SGRAM[ISTATE]....etttueieeeeettiaeeeeeteetiaeeeeeetstaaeeeseestnaasaeseataaseseerassnaasaeseees 234
CALCulate<n>:SPECHOgram:STATE] .. uuuuuuaiaieieieeeeeeeeeeeeeeeeeeeeeeeerersrnnn e aeaaeaaaaaas 234
CALCUIate<n>:SGRAMITRACE. ....ccttttuieeeeeeiet e e e ettt e e e e e ettt e e e e e e e e e e e eea e e e eeeennaaees 235
CALCulate<n>:SPECtrogram:TRACE. .....ceciiiiiiueuiiuetaaaaaaaae e e e e eeeeaaaaaaaaeeeeeeeeeeeenennnnnnnnnnnnn 235

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 63

CALCulate<n>:SGRam:CONT <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 62
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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 capture.

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 capture mode

INIT:CONT OFF

//Set the number of frames to 200
CALC:SGR:FRAM:COUN 200

Manual operation: See "Frame Count" on page 62

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 62

CALCulate<n>:SGRam:HDEPth <History>
CALCulate<n>:SPECtrogram:HDEPth <History>

Defines the number of frames to be stored in the R&S VSE memory.
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Suffix:
<n>

Parameters:
<History>

Example:

Manual operation:

Configuring the measurement

Window

The maximum number of frames depends on the number of
sweep points.

Range: 781 to 20000
Increment: 1
*RST: 3000

//Set the history depth to 1500
CALC:SGR:SPEC 1500

See "History Depth" on page 93

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>

Parameters:
<State>

Example:

Manual operation:

Window

FULL

Only the spectrogram is displayed, the trace diagram is not.
SPLIT

Spectrogram and trace diagram share a window.

OFF

Only the trace diagram is displayed, the spectrogram is not.
*RST: OFF

CALC4:SPEC:LAY FULL
Shows the spectrogram in window 4. The corresponding trace
diagram is hidden.

See "State" on page 92

CALCulate<n>:SGRam[:STATe] <State>
CALCulate<n>:SPECtrogram[:STATe] <State>

Turns the spectrogram on and off.

Parameters:
<State>
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Example: CALC:SGR ON
Activates the Spectrogram result display.

CALCulate<n>:SGRam:TRACe <Trace>
CALCulate<n>:SPECtrogram:TRACe <Trace>

This command determines the trace in the result display the Spectrogram is based on.

Suffix:

<n> Window

Parameters:

<Trace> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES | TRACEG6
How many traces are available depends on the selected result
display.

Example: CALC2:SPEC:TRAC TRACE3

9.4.11.2 Configuring the color map

DISPlay[:WINDow<n>]:SGRam:COLOrDEFaUlt........c.ccocmiiiiie et 235
DISPlay[:WINDow<n>]:SPECtrogram:COLOINDEFaUIL..........ccoeieieiiiiiaiiieiieeieeeeeeeeee 235
DISPlay[:WINDow<n>]:SGRamM:COLOINLOWE........uueieeeieeieieeeeeeeeiee e e e eeeenneeeeeeenann e e eeeeeees 235
DISPlay[:WINDow<n>]:SPECtrogram:COLOINLOWET............ceeeeriiiieieininiaaaaaaaa e e e e eeeeaaaaeans 235
DISPlay[:WINDow<n>]:SGRamM:COLOrSHAPE. ....cccieieeeeeee et 236
DISPlay[:WINDow<n>]:SPECtrogram:COLOMRSHAPE.........ccuuuieeieeiiiiceieeeeeetiee e e e e eerre e e eeens 236
DISPlay[:WINDow<n>]:SGRaM:COLOINUPPEN.........ciiieiiiiiiieeeeeeetee e eeeeeeteeeeeeeeate e e e e eeeanns 236
DISPlay[:WINDow<n>]:SPECtrogram:COLOIUPPET............cceeieiieieeieininnccse e e e e e e e e aaaaeaas 236
DISPIlay[:WINDOW<N>]:SGRAM:COLOM:STYLE . v veeeeeerereesereseeseeeseeseseseseeeeeesessseseseseesen. 237
DISPlay[:WINDow<n>]:SPECtrogram:COLOI:STYLE]...ccceiieireieeeeeeieiie i eeeeeeicee e e e e eenieeeeeens 237

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
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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 94

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
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9.5.1

Configuring the result display

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 the result display

The commands required to configure the screen display in a remote environment are
described here.

The tasks for manual operation are described in the R&S VSE User Manual.

o Global layout COMMaNdS..........coooiiiiiiiee e 237
e Working with windows in the display..........ooocoeii e 241
e General WindOW COMMANAS........uuuuiiiiiiiieeeeeeiseeeeeeierrre e e e e e e e e e s s ssnnnrrrrreereeeeeeeaeannns 247

Global layout commands

The following commands are required to change the evaluation type and rearrange the
screen layout across measurement channels as you do in manual operation.

For compatibility with other Rohde & Schwarz Signal and Spectrum Analyzers, the lay-
out commands described in Chapter 9.5.2, "Working with windows in the display",

on page 241 are also supported. Note, however, that the commands described there
only allow you to configure the layout within the active measurement channel.
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LAYout: GLOBAI: ADD[:WINDOW]?....cuet et ettt et e e e e e e et e e e e e e e e e e e eea e eenns 238
LAYout: GLOBal: CATalOG[:WINDOW] 2. ..t eeee ettt ettt e e e et e e e e e e e e e e e e eeen 239
LAYout:GLOBAI: IDENfY[:WINDOW] 2.« ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenenneaeasaeaeeeeeeeaaaaaaeaeeeeeennes 240
LAYOUt:GLOBal:REMOVE[:WINDOW]......ceeeieieieeeeeeeeeiennnnnnnaaaaaaeseseseeaaeaeeeseeseeeeennsnsnsnnnnnnnn 240
LAYout:GLOBAI:REPLACE[:MWVINDOW]..vuuueieeiitriieieeieettiieeeeeeeesteseeeeestnnaeeeeeeestaaaeassessnnnaeaeens 241

LAYout:GLOBal:ADD[:WINDow]?
<ExChanName>,<ExWinName>,<Direction>,<NewChanName>,<NewWinType>

Adds a window to the display next to an existing window. The new window may belong
to a different channel than the existing window.

To replace an existing window, use the LAYout : GLOBal :REPLace [ : WINDow] com-
mand.

Parameters:
<ExChanName> string

Name of an existing channel

<ExWinName> string

Name of the existing window within the <ExChanName> chan-
nel the new window 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 :GLOBal:IDENtify[:WINDow]? query.

<Direction> LEFT | RIGHt | ABOVe | BELow | TAB
Direction the new window is added relative to the existing win-
dow.

TAB
The new window is added as a new tab in the specified existing
window.

<NewChanName>  string
Name of the channel for which a new window is to be added.

<NewWinType> string

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: LAYout:GLOBal:ADD:WINDow? 'IQ
Analyzer','l',RIGH, 'IQ Analyzer2',6 '"FREQ'
Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1 in the channel 'IQ Analyzer'.

Usage: Query only
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Table 9-3: <WindowType> parameter values for AnalogDemod application

Parameter value Window type
MTABle Marker table
PEAKIist Marker peak list
RSUMmary Result summary
'XTIM:AM' RF Time Domain (= RF power)
'XTIM:AM:RELative' AM Time Domain
'XTIM:AM:RELative:AFSPec- 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:GLOBal:CATalog[:WINDow]?

Queries the name and index of all active windows from top left to bottom right for each
active channel. The result is a comma-separated list of values for each window, with
the syntax:

<ChannelName_1>: <WindowName_1>,<WindowIndex_1>..<WindowName_n>,<Win-
dowlndex_n>

<ChannelName_m>: <WindowName_1>,<WindowIndex_1>..<WindowName_n>,<Win-
dowlndex_n>

Return values:
<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowIndex> numeric value
Index of the window.
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Example: LAY :GLOB:CAT?
Result:
IQ Analyzer: '1',1,'2',2
Analog Demod: '1',1,'4',4
For the I/Q Analyzer channel, two windows are displayed,
named '2' (at the top or left), and '1' (at the bottom or right).
For the Analog Demodulation channel, two windows are dis-
played, named '1' (at the top or left), and '4' (at the bottom or
right).

Usage: Query only

LAYout:GLOBal:IDENtify[:WINDow]? <ChannelName>,<WindowName>
Queries the index of a particular display window in the specified channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Parameters:
<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.

Query parameters:

<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAYout:GLOBal:ADD:WINDow? IQ,'1l',6RIGH,

'Spectrum', FREQ
Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1.

Example: LAYout:GLOBal:IDENtify? 'IQ Analyzer',
'Spectrum'
Result:
2

Window index is: 2.

Usage: Query only

LAYout:GLOBal:REMove[:WINDow] <ChannelName>, <WindowName>

Setting parameters:
<ChannelName>

<WindowName>

Usage: Setting only
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LAYout:GLOBal:REPLace[:WINDow] <ExChannelName>, <WindowName>,
<NewChannelName>, <WindowType>

Setting parameters:
<ExChannelName>

<WindowName>
<NewChannelName>
<WindowType>

Usage: Setting only

Working with windows in the display

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

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

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

To configure the layout of windows across channels, use the Chapter 9.5.1, "Global
layout commands", on page 237.

LAYOULADD[:WINDOW] 2. et ieeeeeetieeeeeeeettteeeeee e eeteeeeeeeeata e eeessesaan e eeeesssnansaeseestaneeeseesnnanss 241
LAYOUL: CATAIOGEWINDOW] . e+t eeseseseeeseseeeseeeeeeeessseseseseseseseseseseeeeeeeenennesesenen. 243
LAYOUL: IDENLY[:WINDOW] ...ttt ettt ettt e e et e e e e et e e e e ea e e e e e e enas 243
LAYOULMOVEWINDOW]. ... e ieiee et e ie e e e et e e et e e e e e e e e e e s e e e e e s e s ea e e e e e e ennennns 244
LAYOUL:REMOVE[:WINDOW]...vvtvttuteieieaeieieeeeeeeeeeeeeeeeeeeeeeesessasassaaannnseaeeaeeasaaaasaseeseeeeeeenes 244
LAYOUt:REPLACE[:WINDOW]....cettuiiieiietiuieeeeeteeie s e e e ettt s s e e e eteie s e e e e eebaae s e e e e eabn e e e e eeennn s 244
LAYOUE:WINDOWSNZIADD?.c.uuttttetuuaeaaaseseeeeeeaaaaeseeeeeeeeeesesssssnsnnnnnnnasnseseesasaaaaseesereeennnnnes 245
LAYOUt:WINDOWSNZIDENLIfY 2. . .ieeiiiriiieeeeeeeeiee e e et e e e e e et e e e e e e eatee e e e s ereaa e e e eeeenaanens 246
LAYOUL:WINDOWSN>REMOVE.......ccceeeeeieeiieeeeeeeieieieieees s e s e e e e eeaaaaaaeaeeeseseeesesessnsnsnnnnnnnnns 246
LAYOUt:WINDOWSN>REPLACE. .....ccctttuieeeeeeiiiiieeeeeeeiiee e e e eeeetee s e e s ee s e s e eeeeanseeseennnnnaaees 246
LAYOULWINDOWSNS TY PE. ...ttt et e e e e e e e e e e e e e e e ean 247

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.
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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.

Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal :REPLace [ :WINDow] command.

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

Manual operation: See "AM Time Domain" on page 16
See "FM Time Domain" on page 16
See "PM Time Domain" on page 17
See "AM Spectrum" on page 17
See "FM Spectrum” on page 18
See "PM Spectrum" on page 19
See "RF Time Domain" on page 20
See "RF Spectrum" on page 21
See "Result Summary" on page 21
See "Marker Table" on page 23
See "Marker Peak List" on page 23

Table 9-4: <WindowType> parameter values for AnalogDemod application

Parameter value Window type

MTABle "Marker table"

PEAKIist "Marker peak list"

RSUMmary "Result summary"

'XTIM:AM' "RF Time Domain" (= RF power)
'XTIM:AM:RELative' "AM Time Domain"
'XTIM:AM:RELative:AFSPec- "AM Spectrum"

trum'
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Parameter value Window type
XTIM:FM' "FM Time Domain"
'XTIM:FM:AFSPectrum' "FM Spectrum"
'XTIM:PM' "PM Time Domain"
'XTIM:PM:AFSPectrum' "PM Spectrum”
'XTIM:SPECtrum' "RF Spectrum"

LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel 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>

To query the name and index of all windows in all channels, use the LAYout :GLOBal:
CATalog [ :WINDow] ? command.

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.

Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and "1’
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
Queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

To query the index of a window in a different channel, use the TAYout : GLOBal:
IDENtify[:WINDow]? command.

Query parameters:
<WindowName> String containing the name of a window.

Return values:
<WindowlIndex> Index number of the window.
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Example:

Usage:

Configuring the result display

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:

Usage:

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] 2 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 '1l','3',REPL

Replaces the window named '3' by window 1. Window 3 is
deleted.

Setting only

LAYout:REMove[:WINDow] <WindowName>

Removes a window from the display in the active channel.

Setting parameters:
<WindowName>

Example:

Usage:

String containing the name of the window. In the default state,
the name of the window is its index.

LAY:REM '2'
Removes the result display in the window named 2"

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

Setting parameters:
<WindowName>

<WindowType>

Example:

Usage:

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.

Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 241 for a list of availa-
ble window types.

Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal:REPLace[:WINDow] command.

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

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>

Query parameters:
<Direction>

<WindowType>

Return values:
<NewWindowName>

Example:

Usage:
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Window

LEFT | RIGHt | ABOVe | BELow

Type of measurement window you want to add.

See LAYout:ADD[ :WINDow] ? on page 241 for a list of availa-
ble window types.

Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal:ADD[:WINDow]? command.

When adding a new window, the command returns its name (by
default the same as its number) as a result.

LAY :WIND1:ADD? LEFT,MTAB

Result:

\} 2 \}

Adds a new window named '2' with a marker table to the left of
window 1.

Query only
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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 : TDENtify [ :
WINDow] ? command.

Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
A} 2 A}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.
The result of this command is identical to the L.AYout : REMove [ :WINDow] command.

To remove a window in a different channel, use the LAYout : GLORal : 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
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Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 241 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal :REPLace [ :WINDow] command.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only

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 241.

Note that this command is not available in all applications and measurements.

Suffix:
<n> 1..n
Window
Parameters:
<WindowType>
Example: LAY :WIND2:TYPE?

9.5.3 General window commands
The following commands are required to work with windows, independently of the
application.

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

DISPIAY:FORMAL.......cetitiieeeeiiiiieee e e ettt e e e e e et re e e e e e ee et eeeeeesstaseeesestaneaeesestaneeesenrnnanns 247
DISPlay[:WINDOW<N>][:SUBWINAOWSWS]:SELECE. v veveveeeeeereeeeeeeeeeeeeseseseeeeeesesesesesesenenes 248

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.
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9.6.1

Retrieving results

*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>][:SUBWindow<w>]:SELect
Sets the focus on the selected result display window.
This window is then the active window.

For measurements with multiple results in subwindows, the command also selects the
subwindow. Use this command to select the (sub)window before querying trace data.

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

Example: /[Put the focus on window 1
DISP:WINDI:SEL

Example: /[Put the focus on subwindow 2 in window 1

DISP:WIND1:SUBW2:SEL

Retrieving results

The following remote commands are required to retrieve the results from Analog Modu-
lation Analysis in a remote environment.

In the R&S VSE 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.

® RetrieViNg trace reSUILS.........uiiii e 248
o EXporting trace reSuUItS. ... ..o 251
o Retrieving result sSumMmary ValUes.............ceeiviiiiiiiiiiiiiiieceeecee e 254

Retrieving trace results

The following remote commands are required to retrieve the trace results in a remote
environment.

[SENSe:]ADEMod:ACV:AFSPeCtrUMIRESUI?. .....uuiiieieeee e 249
[SENSe:]ADEMod:ACV[:TDOMAaIN:RESUIE?...cceieie e e e e eeee et e e e e e e e e 249
[SENSe:]JADEMod:AM[:ABSolute]:AFSPectrum:RESUI?........ccuceiieiiiiiicee e, 249
[SENSe:]JADEMod:AM[:ABSolute][:TDOMain:RESUI?.....iviiiiieeiec e 249
[SENSe:]JADEMod:AM:RELative:AFSPectrum:RESUI?.......couii e 249
[SENSe:]JADEMod:AM:RELative[: TDOMain]:RESUI?......cuniiiiie e 249
[SENSe:]JADEMod:FM:AFSPectrum:RESUIE?. . ...t 249
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[SENSe:]ADEMOG:FM[: TDOMAINERESUR?. ... ev.eeeeeeeeeeeeeeeseseeseseeseseeseseeseseeseseesesseseseeeesees 249
[SENSe:]JADEMod:PM:AFSPectrum:RESUI?......cuiee e 249
[SENSe:]ADEMod:PM[:TDOMaIN]:RESUI?.....ceeieeiiiietieeaaaae e ee e e e e e e eeeeeeeeeeeeeeeeeeeeeeeeenenennas 249
[SENSe:]ADEMOd:SPECHUMIRESUIE?....cciieeeeeeeeeeeeeeeeeeeeeitieeeese e e e e e e e e e e e e eeeeeeeeeeeenennnnes 249
FORMEILDATA e eeeeeeeeeeeseseeeeseseseeeeseseseeeeseseseeseseseeeeseseseeeeseseseseseseeeaseseseaneseseeenesens 250
FORMat:DEXPOIt:FORMAL. .....ceeeeeiiiiieieeeiiie ettt et e e e e e e s e e e e e e e aaaaeeeas 251
TRACESNS[:DATA- et e e eeseeeeeeeeseeeeseseeeeseseseeeeeseeeeeeseseee s seseeseseseseeseseeeenesesesenen. 251

[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 250).

The trace results are configured for a specific evaluation. The following table indicates
which command syntax refers to which evaluation method, as well as the output unit of
the results.

Command syntax Evaluation method Output unit

ACV[:TDOMain] AC-Video time domain \

ACV:AFSpectrum AC-Video spectrum \Y

AM[:ABSolute][: TDOMain] RF time domain dBm

AM:RELative[:TDOMain] AM time domain %

AM:RELative:AFSPectrum AM spectrum %

FM[:TDOMain] FM time domain kHz

FM:AFSPectrum FM spectrum kHz

PM[:TDOMain] PM time domain rad or °

PM:AFSPectrum PM spectrum rad or °

SPECtrum RF spectrum dBm (logarithmic display)
or V (linear display).

Query parameters:
<TraceMode> WRITe | AVERage | MAXHold | MINHold
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Return values:
<TraceModeResult>

Example:

Usage:

Retrieving results

The specified trace mode must be one of those configured by
SENS:ADEM:<Evaluation>:TYPE, see [SENSe: ] ADEMod:
SPECtrum[:TYPE] on page 228. Otherwise a query error is
generated.

ADEM:AM AVER, MAXH,MINH

Sets up RF time domain results to be measured
INIT; *WAT

Starts measurement and waits for sync
FORM ASC

Selects output format
ADEM:AM:RES? AVER

Reads RF time domain average results
ADEM:AM:RES? MAXH

Reads RF time domain max hold results
ADEM:AM:RES? MINH

Reads RF time domain min hold results

Query only

FORMat[:DATA] <Format>[, <BitLength>]

Selects the data format that is used for transmission of trace data from the R&S VSE to
the controlling computer.

Note that the command has no effect for data that you send to the R&S VSE. The
R&S VSE automatically recognizes the data it receives, regardless of the format.

Parameters:
<Format>

<BitLength>
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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 1/Q data, 8 bytes per sample are returned for this format set-
ting.
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9.6.2

Retrieving results

64

64-bit floating-point numbers

Compared to REAL, 32 format, twice as many numbers are
returned.

Example: FORM REAL, 32

FORMat:DEXPort:FORMat <FileFormat>

Determines the format of the ASCII file to be imported or exported. Depending on the
external program 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 91

TRACe<n>[:DATA]
This command queries current trace data and measurement results.
The data format depends on FORMat [ : DATA] on page 250.

Suffix:
<n> Window

Query parameters:
<ResultType> Selects the type of result to be returned.

TRACE1 | ... | TRACEG6

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 VSE User Man-
ual.
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MMEMOry:STORE<N>:SPECHOGIAM. ... uuieieiaeeeeeeeaeeeeee et eeeeeaeetsbab s e e e e e e e e e e e aaaaaeeeeeees 252
MMEMOrY:STORESNZTRACE. ettt aeaaaaa e e e e e e e e e e e e e e e e e ettt eeeeeeeenanennn e e e e e e e e e e aeaaaaeens 252
FORMat:DEXPOM:DSEPArALOr. .......iieeeeeetee e ee et e et e e e e eeeeeeeeaeeeeeaaeeeeaneees 253
FORMAt:DEXP O HEADET . ....cuuieeeeeeeee et ee et e e et e e etee e e e e e e e eae e s eaeeeesaeeeenneeresneeenanneees 253
FORMAt:DEXPOIMTRACES. ....cuvuiieeeeitiiieeieeeeettieeeeeeetataaeeeeeetataseeeseetanaeeeersstasaeseesnnnnns 253

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.

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.

Manual operation: See "Export Spectrogram to ASCII File" on page 91

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
Exports trace data from the specified window to an ASCII file.

You cannot query trace data resulting from encrypted file input.

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 253).

<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 90
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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 90
See "Export Peak List" on page 113

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.

Trace data resulting from encrypted file input cannot be queried.
See Chapter A.5, "Reference: ASCII file export format", on page 326 for details.

Parameters:
<State> ON|OFF |01
*RST: 1

Manual operation: See "Include Instrument & Measurement Settings" on page 90

FORMat:DEXPort:TRACes <Selection>

Selects the data to be included in a data export file (see MMEMory : STORe<n>: TRACe
on page 252).

Trace data resulting from encrypted file input cannot be queried.

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.
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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 89

9.6.3 Retrieving result summary values

The result summary contains measurement values that are calculated from the trace
data.

For details see "Result Summary" on page 21.

CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESult<t>]7...........cccceeniiie. 254
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESUIt<t>]?.....c.cciiriiiiriiiiiiieieeeeans 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESUlt<t>]?.......cccevruiiirirriirniiieeceennns 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESUIt<t>]?......cceeriiriiriiiieriieiinieeeens 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]:RELative?...........c.ccce..... 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]:RELative?............c.ccceun... 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]:RELative?.........ccccceeeuenis 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRIer[:RESUlt<t>]?......cccceerevreirenrernnns 256
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:DISTortion[:WRITe]:RESult<t>?................ 256
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERROI[:RESUlt<t>]?.......ccceeerirruiirnnriennnn. 257
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:SINad:RESUlt<t>?..........cccvvrrrrrreerrrnnrnnnnne 257
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod: THD:RESUIt<t>?.......ceeeieriiriieieeiieiiieeenns 257
[SENSe:]JADEMod:SETTING: TIME:RESURSE>?....cee et ee e 258

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
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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.
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.
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Suffix:

<n> irrelevant
<m> irrelevant
<t> Trace

Query parameters:
<MeasType> PPEak
Postive peak (+PK)

MPEak | NPEak

Negative peak (-PK)

MIDDIe

Average of positive and negative peaks +PK/2

RMS
Root mean square value

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
<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
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<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.

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.
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Analyzing results

Suffix:

<n> Window
<m> irrelevant
<t> Trace

Return values:
<THD> Total harmonic distortion of the demodulated signal in dB.

Usage: Query only

[SENSe:]ADEMod:SETTIling: 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 5.6.7, "Settling time", on page 80.

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 81

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.

More details are described for manual operation in Chapter 6, "Analysis", on page 85.

o Working with markers remotely..........ooooo e 258
e  Defining lIMit ChECKS.....ccuiiiiiiiii e 293
e Zooming iNto the diSPlay........cceeeiiiiiiiiie e —————— 309

Working with markers remotely

In the R&S VSE AM/FM/PM Modulation Analysis application, up to 16 markers or delta
markers can be activated for each window simultaneously.
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Analyzing results

More details are described for manual operation in Chapter 6.4.3, "Marker function
configuration”, on page 104.

o Setting up individual Markers. ... 259
o General marker SetiNgS......oov oo 266
o Marker search (SPECrOGramS).....ccuuiiuuiiiiiiiiiee ettt 268
o Marker search settings........oooii i 276
@  POSItioNING the MArKE.......uveeieeccece e e e e e e e e e e e eeeees 277
e Configuring special marker funCtionS...........oooiiiiiiiiiiicccccrr e, 282

Setting up individual markers

The following commands define the position of markers in the diagram.

CALCulate<n>:MARKEIr<mM>:IAOFF ........ ittt e e e e e e e e e e ena s 259
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEIr<MO>.......ccceeereeeeeeeieieieeeeeeeeerereirnrannnnnns 259
CALCUIate<n>:MARKEIr<MS[:STATE] ceuuueieeiiettiieeeeeetiteeeeeeeeetaeeeeeeeateaeeesersataeeaeseerannnnns 260
CALCuUlate<n>:MARKEIr<M>:TRACE. .......cieieeeiietieeeeeeeetieeeeeeeeetee e e e e eeteaeeeeseeraeseeeeeerananns 260
CALCUIAtE<N>IMARKEISIMS Xt eetteieeeeeettee e e e e eeetee e e e e eeeataeeeeeseetaeeeeesastaneeesensaanaeeaeeenes 261
CALCUIate<n>:MARKEISMS>IY 2. ..o e et et e e eeeeaas 261
CALCulate<n>:DELTamarker<m>:AOFF........ccoouuiiieee ettt e e e eaeeennaneas 262
CALCulate<n>:DELTamarker<m>:LINK...........oeiriuieeeiiee e e e e e e e e e e e e s e eeeans 262
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<md=>..........cceerirurieremrieeeneeereneeennnns 262
CALCulate<n>:DELTamarker<m>:MODE..........cccceeetiitiieiieeiiiiiieeeeeeeeree e e e ereree e e e e eeraaanns 263
CALCulate<n>:DELTamarker<m>:MREFEIENCE...........uceeieeeiririiieeeeeeiiieeeee e et eeeeeer e 263
CALCulate<n>:DELTamarker<m>[:STATE]......ccuuuitiieerrrruieieeeereriiaeeeerertreseeeeeeannnseeeeeernnnns 264
CALCulate<n>:DELTamarker<m>:TRACE. ......cccuuui i i e 264
CALCulate<n>:DELTaMarKer<m>:X.......couuiieeuueeieiieeeieeeeeee e e eeae e e e e e e eaeeeeaaeeeeaneeeenneeeean 264
CALCulate<n>:DELTamarker<m>:X:RELAtVE?........ccueeiiireieeeeeeee e 265
CALCuUlate<n>:DELTamMarker<m>IY 2. ....uieieeeeieiieieeeeeetiieeeeeeeetee e e e s e etaaeeeesearaeseeeseennnanns 265

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AQFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 99

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.
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Suffix:
<n>

<ms>
<md>

Parameters:
<State>

Example:

Manual operation:

Analyzing results

Window
source marker, see Marker

destination marker, see Marker

ON|OFF |01

OFF | 0

Switches the function off
ON |1

Switches the function on

CALC:MARK4 :LINK:TO:MARK2 ON
Links marker 4 to marker 2.

See "Linking to Another Marker" on page 98

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>

<m>

Parameters:
<State>

Example:

Manual operation:

Window
Marker

ON|OFF |01

OFF |0

Switches the function off
ON |1

Switches the function on
CALC:MARK3 ON
Switches on marker 3.

See "m ~“Marker 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker
16" on page 97

See "Marker State" on page 97

See "Marker Type" on page 98

See "Select Marker" on page 103

CALCulate<n>:MARKer<m>:TRACe <Trace>

Selects the trace the marker is positioned on.

Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.
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Suffix:
<n>

<m>
Parameters:
<Trace>

Example:

Manual operation:

Analyzing results

Window
Marker

1to 6
Trace number the marker is assigned to.

/IAssign marker to trace 1
CALC:MARK3:TRAC 2

See "Assigning the Marker to a Trace" on page 99

CALCulate<n>:MARKer<m>:X <Position>

Moves a marker to a specific coordinate on the x-axis.

If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:
<n>

<m>

Parameters:
<Position>

Example:

Manual operation:

Window
Marker

Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.

Range: The range depends on the current x-axis range.
Default unit: Hz

CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.

See "Marker Table" on page 23

See "Marker Peak List" on page 23

See "mMarker 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker
16" on page 97

See "Marker Position X-value" on page 98

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n>

<m>

Return values:
<Result>

Usage:
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Default unit: DBM
Query only
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Manual operation: See "Marker Table" on page 23
See "Marker Peak List" on page 23
See "mMarker 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker
16" on page 97

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 98

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|0]1
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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 98

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 264)!

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 98
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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 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker
16" on page 97
See "Marker State" on page 97
See "Marker Type" on page 98
See "Select Marker" on page 103

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.
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Suffix:
<n>

<m>

Parameters:
<Position>

Example:

Manual operation:

Analyzing results

Window
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 CATL.Culate<n>:DELTamarker<m>:MODE
on page 263.

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 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker
16" on page 97
See "Marker Position X-value" on page 98

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:

Manual operation:

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

See "mFMarker 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker
16" on page 97

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.

Suffix:
<n>

<m>
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Return values:

<Result> Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Usage: Query only

Manual operation: See "« -Marker 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker
16" on page 97

General marker settings

The following commands control general marker functionality.

See also "Fixed reference marker settings" on page 282

CALCUlate<n>:MARKEIr<M>:X:SSIZE.....cieeee e e e e e e eeeraneees 266
CALCulate<n>:MARKEr<mM>:LINK........ccctruiiiieiiiitiiieieeeeeiiee e e e e eese e e s e eeaaeeeeeeest s eeeeessnns 266
DISPIay[:WINDOWSNS:MINFO[:STATE]. . ceteetueieeeeeetieeeeeeeettieeeeeeeeataeeeeseetnnaaeeesesstanaaaeees 267
DISPIAY [ WINDOWSNSJMTABIE. ... e eeeeeeeeeeseeeeseseeeeseseseeseseseeeeseseseeseseseseesesesesseseseseeneseseses 267

CALCulate<n>:MARKer<m>:X:SSlZe <StepSize>
Selects the marker step size mode for all markers in all windows.

The step size defines the distance the marker moves when you move it with the mouse
wheel.

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 100

CALCulate<n>:MARKer<m>:LINK <DisplayType>
Links the specified marker in all displays of the specified type.

Suffix:
<n> irrelevant
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<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

NONE
Markers are not linked.
*RST: NONE

Manual operation: See "Link Time Marker" on page 101
See "Link AF Spectrum Marker" on page 101

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 100

DISPlay[:WINDow<n>]:MTABIe <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.
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*RST: AUTO

Example: DISP:MTAB ON
Activates the marker table.

Manual operation: See "Marker Table Display” on page 100

Marker search (spectrograms)

The following commands automatically define the marker and delta marker position in
the spectrogram.

Using markers

The following commands control spectrogram markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the markers.

® (CAlLCulate<n>:MARKer<m>:MAXimum:LEEFT on page 277

® (CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 278

® CALCulate<n>:MARKer<m>:MAXimum|[:PEAK] on page 278
® (CAlLCulate<n>:MARKer<m>:MAXimum:RIGHt on page 278
® (CALCulate<n>:MARKer<m>:MINimum:LEFT on page 279

® (CALCulate<n>:MARKer<m>:MINimum:NEXT on page 279

® CAlLCulate<n>:MARKer<m>:MINimum|[:PEAK] on page 279

® (CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 279

Remote commands exclusive to spectrogram markers

CALCulate<n>:MARKer<m>:SGRaM:FRAME..........ccvtuuiiiieeeiiiiieeeeeeiees e e e eeiae e e e e eee s 269
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. ......ccccieieeeeeieaaaeieeeeeeeeeeeeieeeeae s 269
CALCulate<n>:MARKer<m>:SGRaAM:SAREE. ......ccceetiuiuieieeieiiiiieeee e e e e ee e e e e eeaa s 269
CALCulate<n>:MARKer<m>:SPECrOgram:SAREE. .........vuvuruuruuiiiiaieieiereeeeeaeeesereerereeeeesenns 269
CALCulate<n>:MARKer<m>:SGRam:XY:MAXIiMUM[:PEAK].....cciieiiiiriieeeeeeiriee et 270
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimUmM[:PEAK]......cceerrrrreeeeeererriieeeeeeennn, 270
CALCulate<n>:MARKer<m>:SGRam:XY:MINIiMUM[:PEAK].........ceeeeermmreiieeeeeeeirieeeeeeeerennnnn 270
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]........ccceeerrerruiereererinnaienanns 270
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUM:ABOVE..........ceeeeruieeeeeeeeeeeeeeeeeeenaeeaeean 270
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVE..............ceererrrrererrmrnnnnnnnnns 270
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimMUM:BELOW.........uueeeeeieieieeeeeeeeeeeeeeeeeeeeeeennns 270
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELOW.............ccevvuuiiereerrrrneeeennns 270
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM:NEXT........cceeeieinieieereieeeeeeeeeeeeeeeeeeennnnnns 270
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT...........cccerriimmmmmmmmrmrnnnnnn. 270
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIiMUM[:PEAK].......ccevureeeeeieeriieeeeeeeereeeeeeeeeenan 271
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]......cccceeitieerereeieaaaaeeeeeeeeens 271
CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:ABOVE.........cccceeerrrirrieieeeeeeiieeeeeeeeeinns 271
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE.........ccceeerrerrrieieeeiiiriiieeeees 271
CALCulate<n>:MARKer<m>:SGRam:Y:MINiMUM:BELOW..........cccerurermrmmmmniiiiiiieneeeeeeeeaaenn 271
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CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELOW..............cceeeeeerieiiriiiirinnninns 271
CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:NEXT........cccccimriimireraeeeisiaeenieeeeeeeeaens 271
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT .......ccceeeeriiiiiiiririeireeeeeeeeeenns 271
CALCulate<n>:MARKer<m>:SGRam:Y:MINIiMUM[:PEAK].........cceeetrieerrrreeeeeeeeeeeninennnns 272
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK].....ccceeerrerreierererrieeeeeeeeennnn, 272

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

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.

Manual operation: See "' -Marker 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker
16" on page 97

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 102
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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

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

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

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.
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Suffix:
<n> Window
<m> Marker

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.

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

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

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.
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Suffix:
<n> Window
<m> Marker

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 280

® (CAlLCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 280

® (CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 281
® CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 281
® CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 281

® (CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 281

® C(CAlLCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 282

® (CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 282

Remote commands exclusive to spectrogram markers

CALCulate<n>:DELTamarker<m>:SGRamM:FRAME........ccccettrrriiieeiitiiieeeeeeeeen e e e eeeaaeeeees 273
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME. .......cccceeeeerrieeeeeeeieieeeeeeeeeeeieninennes 273
CALCulate<n>:DELTamarker<m>:SGRaM:SAREA..........cceererrrirrieieeeeeriiee e e e eerree e e eeeennanns 274
CALCulate<n>:DELTamarker<m>:SPECtrogram:SAREA.........ccceeeerrrruieeeeieiiriieeeeeeenineaeeans 274
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimumM[:PEAK].......cc.cceeerrrrrrrieereerenrnnnnnn. 274
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]........ceerrrrmrmrmnuniannn. 274
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINiMUM[:PEAK]......cceerrrrreerererrrrrnieeeeeeennnnn 274
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]..........cceeeiiriiiiinninann. 274
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVE.......cccccceverrrrrrriereeerenrnnnnn. 274
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVE........cccceeeeerrrrernirennnn. 274
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM:BELOW........ccccceeerrrrrrruceieereeiiiiieeeens 274
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CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELOW.............c.cccevrrrrrrrnnnnns 274
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUmM:NEXT......ccccuirimrriiiiiiiereeiineeeieees 275
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT.......cccceeerriirirrniinrnenennn. 275
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM[:PEAK]........ccceeeetrmirrrirrinrineeeeeeenns 275
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK].....c.ceeevrrrceererrrerrnnnnnn. 275
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIimMUM:ABOVE...........euuuciiciiiieieieeeneeeaeennn, 275
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe...........cccccecerrrvrrrrrrnnnn. 275
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELOW...........c.cevereiiiiiniiriiiieaeenns 275
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW...........cc..uceereerrinnnnnnnn. 275
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIimMuUM:NEXT..........cccevvuieerierrirriineeeeeeennnnn. 276
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINIimum:NEXT...........cccevvrrrrrrvrrernrnnnnn 276
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUM[:PEAK].......ccccceirririmrriieeeeeriiriieeeeees 276
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]........cccceevvvrueeerererrnnnn. 276

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.

Manual operation: See "'w -Marker 1/ Delta Marker 1/ Delta Marker 2/ Delta Marker
16" on page 97
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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.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 102

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

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.
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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

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.

The search includes all frames. It does not change the horizontal position of the
marker.

Suffix:
<n> Window
<m> Marker

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

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.
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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

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

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>MARKEIr<M>:PEXCUISION....c.uiieiitieeeeie e et ee e eee e s e e ae e e e raseasesnessaerans 276

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.

User Manual 1176.8939.02 — 14 276



R&S®VSE-K7

9.7.1.5

Remote commands for analog modulation analysis

Analyzing results

Application/Result display Unit
Spectrum dB
ADEMOD, RF dB
ADEMOD, AM PCT
ADEMOD, FM kHz
ADEMOD, PM RAD
Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<Excursion> The excursion is the distance to a trace maximum that must be

attained before a new maximum is recognized, or the distance to
a trace minimum that must be attained before a new minimum is
recognized

*RST: 5 PCT in AM displays, 50 kHz in FM displays, (0.5
RAD in PM displays)

Example: CALC:MARK:PEXC 10dB
Defines peak excursion as 10 dB.

Manual operation: See "Peak Excursion" on page 102

Positioning the marker

This chapter contains remote commands necessary to position the marker on a trace.
e Positioning NOrMal MArKers.........ccoveiiieiiieieee e e e 277
e Positioning delta Markers........ceeeiiiiiiiieiiceiere e 280
Positioning normal markers

The following commands position markers on the trace.

CALCulate<n>:MARKer<m=>:MAXIMUM:LEF T......coiviiiiiieeiieriiee ettt e eeeaie e e e e e eeaae e e eens 277
CALCulate<n>:MARKer<m>:MAXIMUMINEXT........oiiiiiie e 278
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK].....cittieeieiee et ee e e e e e e e e s 278
CALCulate<n>:MARKer<m>:MAXIMUM:RIGH.........c.couiiiiiieieie e 278
CALCulate<n>:MARKer<m>:MINIMUM:LEFT......cccooeiiiiiiiiiieeeeeeeeeererre e e 279
CALCulate<n>:MARKer<m=>:MINIMUMINEXT .......cccottriiieiiiriiiiiiieeee e eerae e e e e eera s 279
CALCulate<n>:MARKer<m=>:MINIiMUM[:PEAK]........ccieriiiiriieeeeieetieieeeeeeteeeeeeeeeereeeeeeeeenn 279
CALCulate<n>:MARKer<m=>:MINimUM:RIGHTL............ccoiiiiiiiiieeeee e, 279

CALCulate<n>:MARKer<m>:MAXimum:LEFT

Moves a marker to the next positive peak.
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The search includes only measurement values to the left of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 104

CALCulate<n>:MARKer<m>:MAXimum:NEXT
Moves a marker to the next positive peak.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 104

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
Moves a marker to the highest level.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 103

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.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker
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Manual operation: See "Search Next Peak" on page 104

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.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 104

CALCulate<n>:MARKer<m>:MINimum:NEXT
Moves a marker to the next minimum peak value.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 104

CALCulate<n>:MARKer<m>:MINimum[:PEAK]
Moves a marker to the minimum level.

In a spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 104

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.
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In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 104

Positioning delta markers

The following commands position delta markers on the trace.

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......cccoiiiiiiiiiiiieeiece e 280
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ......cccceittriiierieeiiiiiieeeeeeeiiieeeeeseeranaeeees 280
CALCulate<n>:DELTamarker<m>:MAXimMUM[:PEAK].........ccittimmtimiieieereeeieie e e e eeeeeeeeeeenennns 281
CALCulate<n>:DELTamarker<m>:MAXimUum:RIGHL..............ccoouiriiiiiiii e, 281
CALCulate<n>:DELTamarker<m>:MINIMUM:LEFT.........oouiiiiiiiieeee e 281
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT .......cuuiiimeuiriieieeeeieeeeee e e e e e eenneeeees 281
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccevuriiiiieiieiiie e eeeeeeeeree e e e e 282
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL............ccovrriiieriiiiiiiieieeeeeeee e, 282

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.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 104

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
Moves a marker to the next positive peak value.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:

<> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 104
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CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
Moves a delta marker to the highest level.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 103

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.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 104

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.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 104

CALCulate<n>:DELTamarker<m>:MINimum:NEXT
Moves a marker to the next minimum peak value.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 104

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
Moves a delta marker to the minimum level.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 104

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.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 104

9.7.1.6 Configuring special marker functions

The following commands are required to configure the special marker functions that
are available in the R&S VSE AM/FM/PM Modulation Analysis application.

e Fixed reference marker SettiNgS........coovvcciiiiiiiiiiie e 282
0 Marker PEAK lIStS....cuuuuieiiiiiiiiiei e e e e e e e e 285
I NI | oo [0 )V o T 0 =T (= OO RP 289
e Phase noise measuremMent Marker..........oouueieeiiieiieeiee e eeeae 292

Fixed reference marker settings

The following commands configure a fixed reference marker.
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CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]..............cc..... 283
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X.........cccieeimmieiiiiieeiiiieeeee. 283
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:Y......ccccevuiiiieeeeeiiieeeeeeeeeeee 283
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPQOint:Y:OFFSet........cccceeeevunerrivnneennn. 284
CALCulate<n>:DELTamarker<m>:FUNCtioN:FIXed[:STATE].....ceuueerrrirrrriiereeeeeriieieeeeenrnnnnns 284

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 101

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 101

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
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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 101

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

Switches the function on
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Example: CALC:DELT:FUNC:FIX ON
Switches on the measurement with fixed reference value for all

delta markers.
CALC:DELT:FUNC:FIX:RPO:X 128 MHZ

Sets the frequency reference to 128 MHz.
CALC:DELT:FUNC:FIX:RPO:Y 30 DBM

Sets the reference level to +30 dBm.

Manual operation: See "Defining a Fixed Reference" on page 101

Marker peak lists

Useful commands for peak lists described elsewhere

® C(CAlLCulate<n>:MARKer<m>:PEXCursion on page 276
® MMEMory:STORe<n>:PEAK on page 288
® Chapter 9.7.1.4, "Marker search settings", on page 276

Remote commands exclusive to peak lists

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABeI[:STATE]......c..ceerrurreernnrnns 285
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:COUNL?.......ccviieeeieieeeeeeeeeeee e 286
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate].............ccevrrueererrerrrniierereernnnnn. 286
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:LIST:SIZE........cccceeeeeerieerieeeeeeerneeeeeeeeenannn 286
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:SORT ......cceeiieerieeeeieeriieeeeeeeeree e e e e eeennnnns 287
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:STATE.......ceeiuuieeeee e 287
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:X?......coomiieieei e 288
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:Y?.....uciieieeeeeieeeee e 288
MMEMOIY:STORESNZILIST .. iiiiiiieeeeeeeeeeeeeeeeeere e eeee s e e e eeeeeeaaaaeeesesereeeeesssassssesannnnn 288
MMEMOTY:STORESNZIPEAK ... .uiiiiiiitieieeeieeiiee e e e et eette e e e e eeateeeeeseesaeseeeereraaeeaesersrannns 288

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

Manual operation: See "Display Marker Numbers" on page 113
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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>

<m>

Return values:
<NumberOfPeaks>

Example:

Usage:

irrelevant

irrelevant

CALC:MARK:FUNC:FPE:COUN?
Queries the number of peaks.

Query only

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate] <Peaks>

Initiates a peak search.

Suffix:
<n>

<m>

Parameters:
<Peaks>

Example:

Window

Marker

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

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 VSE looks for during a peak

search.

Suffix:
<n>

<m>
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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 112

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 112

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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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 112
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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.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:LIST 'test'

Stores the current list evaluation results in the test . dat file.

MMEMory:STORe<n>:PEAK <FileName>

Exports the marker peak list to a file.
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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 113

N db down marker

The following commands control the n dB down markers.

CALCulate<n>:MARKer<m>:FUNCtON:INDBDOWN..........couiiiiiieeiieee e 289
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:FREQUENCY?.........cceveermrmmmreennnnnnnnnnnnnnns 289
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:QFACOr?........coveeeereeeereeeeeeeeeeaeeeennn. 290
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:RESUIt?.........ouvuuuuiiiieieieieereeeeeeeeeeereeenns 290
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:STATE.......ccuueiereererriiieeeeeernnieseeeeeennnnnns 291
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:TIME?.......c.uceeieiiiriiieieeeeeerieeeeeeeeerannnnn 291

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

Parameters:

<Distance> Distance of the temporary markers to the reference marker in
dB.
For a positive offset, the markers T1 and T2 are placed below
the active reference point.
For a negative offset (for example for notch filter measure-
ments), the markers T1 and T2 are placed above the active ref-
erence point.
*RST: 6dB
Default unit: DB

Example: CALC:MARK:FUNC:NDBD 3dB

Sets the distance to the reference marker to 3 dB.

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:FREQuency?

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.
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Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<Frequency> <frequency 1>
absolute frequency of the n dB marker to the left of the reference
marker in Hz
<frequency 2>
absolute frequency of the n dB marker to the right of the refer-
ence marker in Hz.

Example: INIT:CONT OFF
Switches to single sweep mode.
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAT

Starts a sweep and waits for the end.

CALC :MARK: FUNC :NDBD: FREQ?

This command would return, for example, 100000000,
200000000, meaning that the first marker position is at 100
MHz, the second marker position is at 200 MHz

Usage: Query only

Manual operation: See "n dB down Value" on page 107

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.

Suffix:
<n> irrelevant
<m> irrelevant
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Return values:
<Distance>

Example:

Usage:

Manual operation:

Analyzing results

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.

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:RES?

Outputs the measured value.
Query only
See "n dB down Marker State" on page 107

CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:STATe <State>

Turns the n dB Down marker function on and off.

Suffix:
<n>

<m>

Parameters:
<State>

Example:

Manual operation:

irrelevant

irrelevant

ON|OFF|0]1

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 107

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.

Suffix:
<n>
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<m> irrelevant

Return values:
<TimeX1> absolute position in time of the n dB marker to the left of the ref-
erence marker in seconds

<TimeX2> absolute position in time of the n dB marker to the right of the
reference marker in seconds

Example: INIT:CONT OFF
Switches to single sweep mode
CALC:MARK:FUNC:NDBD ON

Switches on the n dB down function.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK:FUNC:NDBD:TIME?

Outputs the time values of the temporary markers.
Usage: Query only

Manual operation: See "n dB down Value" on page 107

Phase noise measurement marker

The following commands control the phase noise measurement marker function.

CALCulate<n>:MARKer<m>:FUNCtion:PNOISE:AOFF .......ccueeiiiie e 292
CALCulate<n>:MARKer<m>:FUNCHtion:PNOISE[:STATE]....uuueeeeerririieieeeeeeriiaeeeeeeerreieeeeeennns 292
CALCulate<n>:MARKer<m>:FUNCtion:PNOISE:RESUI?........coeivueiriiieeeeeiee et ee e 293

CALCulate<n>:MARKer<m>:FUNCtion:PNOise: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
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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 109
See "Switching All Phase Noise Measurements Off"
on page 110

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

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 109

9.7.2 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 Mt INES......uuiiiiiiiee e r e e e e e 293
o  Managing Mt lINES.....ccccieii i i 303
e Checking the results of a limit cheCK.........ccceeeiiiieiiiiii e, 305
e Programming example: using limit INES...........uuuuiiiiiiiiiiiieeeeeeeeeeeeeeeee e, 306

9.7.2.1 Configuring limit lines

CALCulate<n>:LIMIt<Ii>:COMMENL.......c..ieieeiiiireieeeeeeiieeee e e et eeeeeree e e e e e eere e e e e eeeaaaanss 294
CALCulate<n>:LIMit<li>:CONTIOI:DAT A .. ettt e e e e eaas 294
CALCulate<n>:LIMit<li>:CONTIrOI:DOMAIN.......ccuieieiiieeiieei e eee e e e e e ennes 295
CALCulate<n>:LIMit<li>:CONTIOIMODE...........oieii e 295
CALCulate<n>:LIMit<li>:CONTIOLOFFSEt.....cccuuiiiieeeeeie et et e e e e e e e e e e 295
CALCulate<n>:LIMit<li>:CONTIOLSHIFL.....cuieiiiii et r e e e enes 296
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CALCulate<n>:LIMit<li>:CONTIOLSPACING. . ....ctuiitieeaeea et e e e e eee e e eees 296
CALCulate<n>:LIMIt<li>:LOWEI :DAT A ettt et e e e e e e e e e eaneens 296
CALCulate<n>:LIMit<li>:LOWEIrMARGIN........uoeeieee et e e e e e e eeans 297
CALCulate<n>:LIMit<li>:LOWEIMODE.........ccoeeuieieee e eeeee e et e e e e e e eeaaaas 297
CALCulate<n>:LIMit<li>:LOWEIOFFSEt....ccciiiiiiiieieeeeeeiiceeeeeeeeee e e e e e eeae e e e e eerananas 297
CALCuUlate<n>:LIMIt<li>:LOWEISHIFL......uuiiieeiietee et e e e e e et e e e e e earae s e e e eeeeaas 298
CALCulate<n>:LIMit<li>:LOWEIrSPACING. ... .cuutetieiaee ettt e e e e ea e e 298
CALCUIate<N>  LIMit<li> L OV S T AT . e ettt ettt e e et e e e e e enrenenenas 298
CALCulate<n>:LIMit<li>:LOWer:-THRESNOId. ...........ueeeiieeeee e 299
CALCUIate<n>:LIMIt<II>INAME. ... .ccee et et e e e e e e e e e e e e e ee e e eeneeeeanns 299
CALCUIAte <N LIMItIZIUNIT 1uuuuuiiieieeeieieeeeeeeeeeeeeeeeeeeeeeeeeererebabaar e seseseeeaeaasaseseseesenes 300
CALCuUlate<n>:LIMit<li>:UPPEIT:DATA]. ..cuuueteeeeetiieeeeeeetetieeeeeeeeteaeeeeeeetaeeeeeeestaaeaeseeranas 300
CALCulate<n>:LIMit<li>:UPPer:MARGIN. ...ttt et e e e e e e e eneans 300
CALCulate<n>:LIMit<li>:UPPer:MODE.........ccottiiiiieieei e e e e e e e e ens 301
CALCulate<n>:LIMit<li>:UPPer:OF FSet.....cuiiiiiiiei ettt eaes 301
CALCulate<n>:LIMit<li>:UPPEr:SHIF.........coueeiieeeeeee e 301
CALCulate<n>:LIMit<li>:UPPEr:SPACING......ccetrtrururunrunnnaaaaaiaseeeseesaaaaaaeeereeeeeerenennenennnnnnns 302
CALCUlate<n>:LIMIt<li>:UPPEI:STATE. ....cuuuieeeeeeietieeeeteetteeeeeeeeerae e e e s e eataeeaeseestaeeeeessnns 302
CALCulate<n>:LIMit<li>:UPPer:THRESNOI..........cevuueeieeeiiiiiieeeeeeetieee e eeeeete e e e e e eeveeeeeeeees 302

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.

Manual operation: See "Comment" on page 121

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 VSE either adds missing values
or ignores surplus values.
The unitis Hz or s.
*RST: -
Default unit: HZ
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Manual operation: See "Data Points" on page 123

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.

Manual operation: See "X-Axis" on page 122

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

Manual operation: See "X-Axis" on page 122

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
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<li> Limit line

Parameters:

<Offset> Numeric value.
The unit depends on the scale of the x-axis.
*RST: 0

Default unit: HZ

Manual operation: See "X-Offset" on page 120

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

Manual operation: See "Shift x" on page 123

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

Manual operation: See "X-Axis" on page 122

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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Variable number of level values.

Note that the number of vertical values has to be the same as
the number of horizontal values set with CAT.Culate<n>:
LIMit<li>:CONTrol[:DATA]. If not, the R&S VSE either
adds missing values or ignores surplus values.

The unit depends on CALCulate<n>:LIMit<li>:UNIT

on page 300.

*RST: Limit line state is OFF

Default unit: DBM

See "Data Points" on page 123

CALCulate<n>:LIMit<li>:LOWer:MARGin <Margin>

Defines an area around a lower limit line where limit check violations are still tolerated.

Suffix:
<n>

<li>

Parameters:
<Margin>

Manual operation:

irrelevant

Limit line

numeric value

*RST: 0
Default unit: dB

See "Margin" on page 122

CALCulate<n>:LIMit<li>:LOWer:MODE <Mode>

Selects the vertical limit line scaling.

Suffix:
<n>

<li>

Parameters:
<Mode>

Manual operation:

Window

Limit line

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
See "Y-Axis" on page 122

CALCulate<n>:LIMit<li>:LOWer:OFFSet <Offset>

Defines an offset for a complete lower limit line.
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Compared to shifting the limit line, an offset does not actually change the limit line defi-

nition points.

Suffix:

<n> Window

<li> Limit line
Parameters:

<Offset> Numeric value.

*RST: 0
Default unit: dB

Manual operation: See "Y-Offset" on page 120

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 CALCulate<n>:LIMit<li>:UNIT
on page 300.

Default unit: DB
Manual operation: See "Shift y" on page 123

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

Manual operation: See "Y-Axis" on page 122

CALCulate<n>:LIMit<li>:LOWer:STATe <State>

Turns a lower limit line on and off.
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Before you can use the command, you have to select a limit line with CALCulate<n>:
LIMit<1i>:NAME on page 299.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Visibility" on page 119

CALCulate<n>:LIMit<li>:LOWer:THReshold <Threshold>
Defines a threshold for relative limit lines.

The R&S VSE uses the threshold for the limit check, if the limit line violates the thresh-
old.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Threshold> Numeric value.
The unit depends on CALCulate<n>:LIMit<1i>:UNIT
on page 300.
*RST: -200 dBm

Default unit: DBM

Manual operation: See "Threshold" on page 122

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

Manual operation: See "Name" on page 121
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CALCulate<n>:LIMit<li>:UNIT <Unit>

Defines the unit of a limit line.

Suffix:

<n> irrelevant

<li> Limit line

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

Manual operation: See "Y-Axis" on page 122

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 CAT.Culate<n>:
LIMit<1li>:CONTrol [:DATA]. If not, the R&S VSE either
adds missing values or ignores surplus values.
The unit depends on CALCulate<n>:LIMit<li>:UNIT
on page 300.
*RST: Limit line state is OFF
Default unit: DBM

Manual operation: See "Data Points" on page 123

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

Manual operation: See "Margin" on page 122
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CALCulate<n>:LIMit<li>:UPPer:-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

Manual operation: See "Y-Axis" on page 122

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

Manual operation: See "Y-Offset" on page 120

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 CAL.Culate<n>:LIMit<1i>:UNIT
on page 300.
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Manual operation: See "Shift y" on page 123
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
<li> Limit line
Parameters:

<InterpolType> LINear | LOGarithmic

*RST: LIN
Manual operation: See "Y-Axis" on page 122
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 299.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on
Manual operation: See "Visibility" on page 119
CALCulate<n>:LIMit<li>:UPPer:THReshold <Limit>
Defines an absolute limit for limit lines with a relative scale.

The R&S VSE uses the threshold for the limit check, if the limit line violates the thresh-

old.

Suffix:

<n> irrelevant
<li> Limit line
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Parameters:

<Limit> Numeric value.
The unit depends on CALCulate<n>:LIMit<li>:UNIT
on page 300.
*RST: -200

Default unit: dBm

Manual operation: See "Threshold" on page 122

Managing limit lines

Useful commands for managing limit lines described in the R&S VSE User Manual:
e MMEM:SEL[:ITEM]:LIN:ALL

e MMEM:STOR:TYPE

e MMEM:LOAD:TYPE

Remote commands exclusive to managing limit lines:

(07 A M O] F=) (=2 g B I AV 11 O B N O 1V 3 303
CALCUIate<n>:LIMIt<Ii>ICOPY ....coneeeee ettt e e e et e e e e e et e e e e e e e e eeeen 303
CALCUIate<n>:LIMIt<Ii>:DELEtE...uvuvrururueiiieieieieeeeeeeeeeeieeeeeeeeeerresrararare e seeeeaaasesenes 304
CALCUIAtE<N>  LIMIt<II> S TATE. et eetttieeeeeeeetteie e e ettt tee s e e e eeettaeeeeeeestaeeaesestanaeeeeeassanaaesenes 304
CALCulate<n>:LIMit<li>TRACE<IZICHECK.......cccvvueieeeeeetiieeeeeeeetieeeeeeeeaeeeeeeeeeraaeeeeeeeens 305

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

Manual operation: See "Visibility" on page 119

CALCulate<n>:LIMit<li>:COPY <Line>
Copies a limit line.

Suffix:
<n> Window
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<li> Limit line
Parameters:
<Line> 1t0 8

number of the new limit line

<name>
String containing the name of the limit line.

Example: CALC:LIM1:COPY 2

Copies limit line 1 to line 2.
CALC:LIM1:COPY 'FM2'

Copies limit line 1 to a new line named FM2.

Manual operation: See "Copy Line" on page 120

CALCulate<n>:LIMit<li>:DELete

Deletes a limit line.

Suffix:
<n> Window
<li> Limit line

Manual operation: See "Delete Line" on page 120

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>:LIMit<1i>:FATL?.

Note that a new command exists to activate the limit check and define the trace to be
checked in one step (see CALCulate<n>:LIMit<li>:TRACe<t>:CHECk
on page 305).

Suffix:
<n> irrelevant
<li> Limit line
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:LIM:STAT ON

Switches on the limit check for limit line 1.

Manual operation: See "Disable All Lines" on page 120
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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 CALCulate<n>:LIMit<l1i>:FAIL?,

Suffix:
<n> Window
<li> Limit line
<t> Trace
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:LIM3:TRAC2:CHEC ON

Switches on the limit check for limit line 3 on trace 2.

Manual operation: See "Traces to be Checked" on page 119

9.7.2.3 Checking the results of a limit check

CALCulate<n>:LIMit<li>:CLEQr[:IMMEIAte].....ceerrrrrrururnnnaaaaaieieeeeeeeaeaeeeeeereeeeeeeenaenennnnnnnnns 305
CALCUIate<n>: LIMIt<IIZIFAIL . . ettt e e e e e e e e eena s 305

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.

CALCulate<n>:LIMit<li>: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.

Suffix:
<n> Window
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<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

9.7.2.4 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........uuuiiiiiiiiii e
e Example: performing a limit check

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 'FM1'
//Names limit line 1 'FM1'.

CALC:LIM1:CONT:MODE ABS

//Selects absolute scaling for the horizontal axis.
CALC:LIM1:CONT 1 MHz,50MHz,100 MHz, 150MHz, 200MHzZ

//Defines 5 horizontal definition points for limit line 1.
CALC:LIM1:UPP:MODE ABS

//Selects an absolute vertical scale for limit line 1.
CALC:LIM1:UNIT DBM

//Selects the unit dBm for limit line 1.

CALC:LIM1:UPP -10,-5,0,-5,-10

//Defines 5 definition points for limit line 1.

CALC:LIM1:UPP:MARG 5dB
//Defines an area of 5 dB around limit line 1 where limit check violations

//are still tolerated.

CALC:LIM1:UPP:SHIF -10DB

//Shifts the limit line 1 by -10 dB.
CALC:LIM1:UPP:0OFFS -3dB

//Defines an additional -3 dB offset for limit line 1.
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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, 200MHz
//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:0OFFS 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.

[/ =—mmmm = 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 306 are assumed to exist and be active.

[/ == m Preparing the instrument -------------———————-
*RST

//Resets the instrument

INIT:CONT OFF

//Selects single sweep mode.

FREQ:CENT 100MHz

//Defines the center frequency

FREQ:SPAN 200MHz

//Sets the span to 100 MHz on either side of the center frequency.
SENS:SWE:COUN 10

//Defines 10 sweeps to be performed in each measurement.
DISP:TRAC1:Y:RLEV 0dBm

//Sets the reference level to 0 dBm.

TRIG:SOUR IFP
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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

[/ =mmm————————— 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:LIMI1:NAME 'FM1'

CALC:LIM1:UPP:STAT ON

//Activates upper limit FM1 as line 1.

CALC:LIM3:NAME 'FM3'

CALC:LIM3:LOW:STAT ON

//Activates lower limit line FM3 as line 3.

CALC:LIM:ACT?

//Queries the names of all active limit lines

//Result: 'FM1,FM3"'

CALC:LIM1:TRAC3:CHEC ON

//Activates the upper limit to be checked against trace3 (maxhold trace)
CALC:LIM3:TRAC2:CHEC ON

//Activates the upper limit to be checked against trace2 (average trace)
CALC:LIM:CLE

//Clears the previous limit check results

INIT; *WATI

//Initiates a new measurement and waits until the last sweep has finished.
[/ =mmmmmm e Retrieving limit check results----------——————————————————
CALC:LIM1:FAIL?

//Queries the result of the upper limit line check

CALC:LIM3:FAIL?

//Queries the result of the lower limit line check
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9.7.3 Zooming into the display

9.7.3.1

Using the single zoom

DISPlay[:WINDow<n>][:SUBWIindow<w>]:ZOOM:AREA.........ccettttierieeeeeici e eeeeeee e eeaeen 309
DISPlay[:WINDow<n>][:SUBWINndow<w>]:ZOOM[:STATE].....csettuererrrirerenieeeeieeeeeineeeenneeenes 310

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:AREA <x1>,<y1> <x2>,<y2>
Defines the zoom area.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep  1Rm Clrw %)

‘
CF 2.000519931 GHz 498 pts 1,24 MHz/Span 12.435008666 MHz

1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

Parameters:

<x1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT

<y1> Diagram coordinates in % of the complete diagram that define

the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT
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<x2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

<y2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

Manual operation: See "Single Zoom" on page 126

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM[:STATe] <State>

Turns the zoom on and off.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DISP:ZOOM ON

Activates the zoom mode.

Manual operation: See "Single Zoom" on page 126
See "Restore Original Display" on page 127

Using the multiple zoom

DISPlay[: WINDow<n>][:SUBWindow<w>]:ZOOM:MULTIple<zn>:AREA. ........ocoereererrrenen. 310
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTIple<zn>[:STATE].....cvevrerreerrerereeres 312

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>:AREA
<x1 >,<y1 >,<x2>,<y2>

Defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn the zoom on.
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1 Frequency Sweep ® 1Rm Clrw o

Q;r 2.0 GHz 1 2.5 MHz/ Span 25.0 MHZ Ll
CF 2.000519931 GHz 498 pts 1.24 MHz/Span 12.435008666 MHz|

1 = origin of coordinate system (x1 =0, y1 =0)

2 = end point of system (x2 = 100, y2= 100)

3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:
<n> Window

<w> subwindow
Not supported by all applications

<zn> Selects the zoom window.

Parameters:

<x1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

<y1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

<x2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

<y2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT

Manual operation: See "Multi-Zoom" on page 126
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Programming example

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>[:STATe] <State>

Turns the multiple zoom on and off.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<zn> Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom
windows move up one position.
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Multi-Zoom" on page 126
See "Restore Original Display" on page 127

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

DEVice:DELete:ALL

//******************************************************

[/ *¥****Kkxkx* Configure instrument connections *****xkxkx

//******************************************************

//Configure connection to MyFSW at 123.456.789.100 using VSI1l protocol
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DEV:CRE 'MyFSW','123.456.789.100',VXI11l;*WAI
//Query the network address of MyFSW

DEV:TARG? 'MyFSW'

//Result: '123.456.789.100"

//Query connection state to MyFSW

DEV:STAT? 'MyFSW'

//Result: 1 (connection established)

//Query information on MyFSW

//Installed hardware?

DEV:INFO:HWIN? 'MyFSW'

//Instrument ID?

DEV:INFO:IDN? 'MyFSW'

//Installed options?

DEV:INFO:0PT? 'MyFSW'

//Define the use of an external reference on MyFSW
DEV:EXTR:SOUR 'MyFSW', EXT

DEV:EXTR:FREQ 'MyFSW', 13MHZ

//Assign MyFSW as input source for default channel 1
INST:BLOC:CHAN:SETT:SOUR DEV
INST:BLOC:CHAN:SETT:DEV 'MyFSW'

//Set the center frequency to 500 MHz
FREQ:CENT 500 MHz

//Set the reference level to 0 dBm
DISP:TRAC:Y:SCAL:RLEV 0O

[/ =—=—————= Activating an Analog Modulation Analysis measurement channel —-----------
//Activate an Analog Modulation Analysis measurement channel named "FMDemodulation"

INST:CRE:NEW ADEM, 'FMDemodulation'

[/ === Configuring data acquisition —--—--——=-—--——--—--—-

//Set the measurement time to 1 ms (=10 periods)

ADEM:MTIM 1lms

//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? '1l',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

User Manual 1176.8939.02 — 14 313



R&S®VSE-K7 Remote commands for analog modulation analysis

Programming example

//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,P0OS,-500,30

//Stop continuous sweep

INIT:CONT OFF

//Start a new measurement with 30 sweeps and wait for the end

INIT; *WATI

//Query the carrier power
CALC:MARK:FUNC:ADEM:CARR?
//Result: -10.37 [dBm]

//Query the signal-to-noise-and-distortion ratio from the FM Spectrum
CALC2:MARK:FUNC:ADEM:SIN:RES?
//Result: 65.026 [dB]

//Query the total harmonic distortion of the demodulated signal
//from the FM Spectrum

CALC2:MARK:FUNC:ADEM: THD:RES?

//Result: -66.413 [dB]

//Query the FM carrier offset (=frequency error) for the most recent
//measurement (trace 1)

CALC:MARK:FUNC:ADEM: FERR?

//Result: 649.07 [Hz]

//Query FM carrier offset averaged over 30 measurements
ADEM:FM:0FFS? AVER
//Result: 600 [Hz]

//Retrieve the trace data of the most recent measurement (trace 1)
TRAC:DATA? TRACE1

//Result: -1.201362252,-1.173495054,-1.187217355,-1.186594367,-1.171583891,
//-1.188250422,-1.204138160,-1.181404829,-1.186317205,-1.197872400, [...]

//Retrieve the averaged trace data for all 30 measurements (trace 2)

TRAC:DATA? TRACE2//Result: -1.201362252,-1.173495054,-1.187217355,-1.186594367,-1.171583891,
//-1.188250422,-1.204138160,-1.181404829,-1.186317205,-1.197872400, [...]
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Annex

A Reference

A1

A11

A1.1.1

Menu reference

Most functions in the R&S VSE AM/FM/PM Modulation Analysis application are availa-
ble from the menus.

o CommON R&S VSE MENUS.....uuuiiiiiiiiiiaae ettt e e e e e e e e e e e e e e e e eennnes 315
o Analog demodulation MENUS.........ccoiiiiiiieiei e e 317

Common R&S VSE menus

The following menus provide basic functions for all applications:

L 11N 0 1= 1O TR 315
L VYT 1o [0} A 4 1 =1 o U TR 316
O HEID MEBNU..ceei et et e e e e e e e e e e e e e e e a e e eaeeas 317
File menu

The "File" menu includes all functionality directly related to any file operations, printing
or setting up general parameters.

For a description of these functions see the "Data Management" chapter in the
R&S VSE base software user manual.

Menu item Correspond- | Description

ing icon in

toolbar
Save IE] Saves the current software configuration to a file
Recall i Recalls a saved software configuration from a file
Save 1Q Recording - Saves the recorded 1/Q data from a measurement channel to a

file

Recall IQ Recording - Loads the recorded 1/Q data from a file
Measurement Group > | - Configures measurement channels and groups
> New Group - Inserts a new group in the measurement sequence
> Rename Group - Changes the name of the selected group
> New Measurement - Inserts a new channel in the selected group
Channel
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Menu item

Correspond-
ing icon in
toolbar

Description

> Replace Measure-
ment Channel

Replaces the currently selected channel by the selected applica-
tion.

> Rename Measure-
ment Channel

Changes the name of the selected channel.

> Delete Current Mea-
surement Channel

Deletes the currently selected channel.

> Measurement Group
Setup

Displays the "Measurement Group Setup" tool window.

Instruments >

Configures instruments to be used for input to the R&S VSE soft-
ware

> New - Creates a new instrument configuration

> Search - Searches for connected instruments in the network
> Delete All - Deletes all current instrument configurations

> Setup - Hides or displays the "Instrument" tool window
Preset > - Restores stored settings

> Selected Channel

Restores the default software configuration for an individual
channel

> All

Restores the default software configuration globally for the entire
software

> All & Delete Instru-
ments

Restores the default software configuration globally for the entire
software and deletes all instrument configurations

> Reset VSE Layout

Restores the default layout of windows, toolbars etc. in the
R&S VSE

Preferences >

Configures global software settings

> General

> Displayed Items

Hides or shows individual screen elements

> Theme & Color

Configures the style of individual screen elements

> Network & Remote

Configures the network settings and remote access to or from
other devices

> Recording - Configures general recording parameters
Print - Opens "Print" dialog to print selected measurement results
Exit - Closes the R&S VSE

A.1.1.2 Window menu

The "Window" menu allows you to hide or show individual windows.

For a description of these functions see the "Controlling Instruments and Capturing
Data" chapter in the R&S VSE base software user manual.
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Menu item Correspond- | Description

ing icon in

toolbar
Player - Displays the "Player" tool window to recall I/Q data recordings
Instruments - Displays the "Instruments" window to configure input instruments
Measurement Group - Displays the "Measurement Group Setup" window to configure a
Setup measurement sequence
New Window > E Inserts a new result display window for the selected measure-

ment channel

Channel Information >

Displays the channel bar with global channel information for the
selected measurement channel

Active Windows >

Selects a result display as the active window; the corresponding
channel is also activated

A.1.1.3 Help menu

The "Help" menu provides access to help, support and licensing functions.

For a description of these functions see the "Basic Operations" and "General Software
Settings" chapters in the R&S VSE base software user manual.

Menu item

Correspond-
ing icon in
toolbar

Description

Help

I?

Opens the Online help window

License

Licensing, version and options information

Support

Support functions

Register VSE

Opens the Rohde & Schwarz support page (http://www.rohde-
schwarz.com/support) in a browser for registration.

Online Support

Opens the default web browser and attempts to establish an
Internet connection to the Rohde & Schwarz product site.

About

Software version information

A1.2

Analog demodulation menus

The following menus are only available if an Analog Demodulation measurement chan-

nel is selected.
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A.1.2.1 Edit menu

The "Edit" menu contains functions for processing the temporarily stored current mea-
surement results.

Menu item Correspond- | Description
ing icon in
toolbar
Trace Export - Stores the currently selected trace in the active window to an
ASCI! file.

See Chapter 6.2, "Trace / data export configuration”, on page 89

Copy to Clipboard - Copies the graphical measurement results (ASCII data) to the
Windows clipboard for further processing.

A1.2.2 Input & output menu
The "Input & Output" menu provides functions to configure the input source, frontend
parameters and output settings for the measurement.
This menu is application-specific.

Table A-1: "Input” menu items for Analog Demodulation

Menu item Description

Amplitude Chapter 5.3.2, "Amplitude", on page 49

Scale Chapter 5.6.4, "Scaling", on page 72

Frequency Chapter 5.3.3, "Frequency", on page 53

Trigger Chapter 5.4, "Trigger source settings", on page 55
Input Source Chapter 5.3.1.1, "Radio frequency input", on page 41
Output R&S VSE Base Software User Manual

A.1.2.3 Meas setup menu

The "Meas Setup" menu provides access to most measurement-specific settings, as
well as bandwidth, sweep and auto configuration settings, and the configuration "Over-
view" window.

This menu is application-specific.

Table A-2: "Meas Setup"” menu items for Analog Demodulation

Menu item Description
AF Filter (time domain only) Chapter 5.6.3, "AF filter", on page 70
Demod Chapter 5.6.1, "Basic demodulation measurement parameters (Demod)",
on page 63
Spectrum (spectrum results only) Chapter 5.6.2, "Demodulation spectrum", on page 66
Unit Chapter 5.6.5, "Units", on page 77
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Menu item Description

Bandwidth Chapter 5.5.1, "Bandwidth settings", on page 59

Capture Chapter 5.5.2, "Capture settings", on page 60

Expert mode For Rohde & Schwarz oscilloscopes only:
Configuration directly on the instrument, see the R&S VSE Base Software
User Manual.

User Correction User-defined frequency response correction, see the R&S VSE Base Soft-

ware User Manual.

Overview Chapter 5.2, "Configuration overview", on page 39

A.1.24 Trace menu

The "Trace" menu provides access to trace-specific functions.
See Chapter 6.1, "Trace settings", on page 85
This menu is application-specific.

Table A-3: "Trace" menu items for Analog Demodulation

Menu item Description

Trace <x> Selects the corresponding trace for configuration. The currently selected
trace is highlighted blue

Copy Trace Copies trace data to another trace
Spectrogram
Trace ... Opens the "Traces" configuration dialog box

A.1.2.5 Marker menu

The "Marker" menu provides access to marker-specific functions.
This menu is application-specific.

Table A-4: "Marker" menu items for Analog Demodulation

Menu item Correspond- | Description
ing icon in
toolbar
Select marker <x> °v "Select Marker" on page 103
Marker to Trace - "Assigning the Marker to a Trace" on page 99
All Markers Off &V "All Markers Off" on page 99
Marker... {y Chapter 6.4.1, "Marker settings", on page 96
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Menu item Correspond- | Description
ing icon in
toolbar
Search... @ Chapter 6.4.2, "Marker search settings and positioning func-

tions", on page 101

Marker Function... - Chapter 6.4.3, "Marker function configuration”, on page 104

A.1.2.6 Limits menu

The "Limits" menu provides access to (limit) line functions.

This menu is application-specific.

Table A-5: "Limits" menu items for Analog Demodulation

Menu item Description

Line Opens the Line configuration dialog box, see Chapter 6.5.2, "Limit line set-
tings and functions”, on page 117.

A.2 Reference of toolbar functions

Common functions can be performed via the icons in the toolbars.

O Individual toolbars can be hidden or displayed.

Hiding and displaying a toolbar
1. Right-click any toolbar or the menu bar.

A context menu with a list of all available toolbars is displayed.

2. Select the toolbar you want to hide or display.

A checkmark indicates that the toolbar is currently displayed.

The toolbar is toggled on or off.

Note that some icons are only available for specific applications. Those functions are
described in the individual application's User Manual.

General toolbars

The following functions are generally available for all applications:

"Main" toolbar

For a description of these functions see the R&S VSE base software user manual.
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Table A-6: Functions in the "Main" toolbar

Icon Description

= Overview: Displays the configuration overview for the current measurement channel
I

=-0

Save: Saves the current software configuration to a file

Recall: Recalls a saved software configuration from a file

J| B | T

5

Save 1/Q recording: Stores the recorded 1/Q data to a file

Recall I/Q recording: Loads recorded 1/Q data from a file

Print immediately: prints the current display (screenshot) as configured

Add Window: Inserts a new result display window for the selected measurement channel

i =

MultiView mode: displays windows for all active measurement channels (disabled: only windows
for currently selected channel are displayed)

"Control" toolbar

For a description of these functions see the R&S VSE base software user manual.

Table A-7: Functions in the "Control" toolbar

Icon Description
Selects the currently active channel
I Analyzer =
} Capture: performs the selected measurement
Pause: temporarily stops the current measurement
O Continuous: toggles to continuous sweep mode for next capture
N Single: toggles to single sweep mode for next capture
® Record: performs the selected measurement and records the captured data and
results
-, Refresh: Repeats the evaluation of the data currently in the capture buffer without
. capturing new data (VSA application only).

"Help" toolbar

For a description of these functions see the R&S VSE base software user manual.
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Table A-8: Functions in the "Help" toolbar

Icon Description

k? Help (+ Select): allows you to select an object for which context-specific help is displayed

(not available in standard Windows dialog boxes or measurement result windows)

f? Help: displays context-sensitive help topic for currently selected element

Application-specific toolbars

The following toolbars are application-specific; not all functions shown here may be
available in each application:

"Zoom" toolbar

For a description of these functions see the R&S VSE base software user manual.

Table A-9: Functions in the "Zoom" toolbar

Icon Description

Normal mouse mode: the cursor can be used to select (and move) markers in a zoomed display

Zoom mode: displays a dotted rectangle in the diagram that can be expanded to define the
zoom area

Multiple zoom mode: multiple zoom areas can be defined for the same diagram

A &

Q Zoom off: displays the diagram in its original size
1:1
Table A-10: Functions in the "Marker" toolbar
Icon Description
°v Place new marker
» Percent Marker (CCDF only)
Select marker
ML |
VA Marker type "normal”
v Marker type "delta"
A
v Global peak
"\
¥ Absolute peak
AN
(Currently only for GSM application)
«Y Next peak to the left
™\
S Next peak to the right
AN
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Icon Description
Next peak up (for spectrograms only: search in more recent frames)
Next peak down (for spectrograms only: search in previous frames)
v/ Global minimum
\/ Next minimum left
N4
v, Next minimum right
4
Next min up (for spectrograms only: search in more recent frames)
Next min down (for spectrograms only: search in previous frames)
! Set marker value to center frequency
CF
v Set reference level to marker value
REF
év All markers off
& Marker search configuration
a Marker configuration

Table A-11: Functions in the "AutoSet" toolbar

Icon Description
-, Refresh measurement results (R&S VSE VSA and OFDM VSA applications only)
Auto level
LEVEL
Auto frequency
FREQ

Auto trigger (R&S VSE GSM application only)

Auto frame (R&S VSE GSM application only)

Auto search (R&S VSE 3GPP FDD application only)

Auto scale (R&S VSE 3GPP FDD + Pulse applications only)

Auto scale all (R&S VSE 3GPP FDD + Pulse applications only)

Auto all
ALL

Configure auto settings
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A.3 Predefined standards and settings

You can configure the Analog Modulation Analysis application using predefined stan-
dard settings. This allows for quick and easy configuration for commonly performed
measurements.

Provided standard files
The instrument comes prepared with the following standard settings:

® AM Broadcast

® FM Narrowband

® FM Broadcast

® Frequency Settling

® None (default settings)

The default storage location for the settings files is:

C:\ProgramData\Rohde-Schwarz\VSE\<version no>\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

° 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

® Window type (all evaluation methods supported by the Analog Modulation Analysis
application; see Chapter 3, "Measurements and result displays"”, on page 15)

® Scaling (Ref Position, Dev per Division)
® Time Domain Zoom (State, Start, Length)

AF specific settings:
® AF Center
® AF Span
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® 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-12: 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 s

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 0O Hz

Stop freq. 15 kHz 5 kHz 63.33 kHz

Ref. value 5 kHz 75 kHz

*) The Frequency Settling scenario requires a manually defined trigger
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Reference: ASCII file export format

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 250. 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 VSE is able to send larger data
blocks. In this case, the length of the data block is placed in brackets, e.g.
#(1234567890) <value1><value2>...

Reading out data in binary format is quicker than in ASCII format. Thus, binary format
is recommended for large amounts of data.

Reference: ASCII file export format

Trace data can be exported to a file in ASCII format for further evaluation in other appli-
cations. This reference describes in detail the format of the export files for result data.

The file consists of the header containing important scaling parameters and a data sec-
tion containing the trace data. Optionally, the header can be excluded from the file (see
"Include Instrument & Measurement Settings" on page 90).

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-
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eral columns (depending on the measurement), which are also separated by a semico-
lon.

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

Generally, the format of this ASCII file can be processed by spreadsheet calculation
programs, e.g. MS-Excel. Different language versions of evaluation programs can
require a different handling of the decimal point. Thus, you can define the decimal sep-
arator to use (decimal point or comma, see "Decimal Separator" on page 90).

Table A-13: ASCII file format for trace export in the I/Q Analyzer application

File contents Description

Header data

Type;VSE; Measurement software
Version;1.15; Software version
Date;08.Jan 2016; Date of data set storage
Mode;ANALYZER; Operating mode
Preamplifier; OFF; Preamplifier status
Transducer;OFF; Transducer status

Center Freq;13250000000.000000;Hz Center frequency

Freq Offset;0.000000;Hz Frequency offset

Start;13250000000.000000;Hz Start/stop of the display range.
Unit: Hz for span > 0, s for span = 0, dBm/dB for statistics mea-
surements

Stop;13250000000.000000;Hz Frequency range (0 Hz in zero span and statistics measure-
ments)

Ref Level;0.000000;dBm Reference level

Level Offset;0.000000;dB Level offset

Rf Att;10.000000;dB Input attenuation

El Att;0.000000;dB Electrical attenuation

RBW;122565.434565;Hz Resolution bandwidth

VBW;0.000000;Hz Video bandwidth

SWT;0.010000;s Sweep time

Sweep Count;0; Number of sweeps set

Data section for individual window

Window;2;Spectrum Window number and name

Ref Position;100.000000;% Display range in y direction. Unit: dB with x-axis LOG, % with x-
axis LIN

Level Range;100.000000;dB Scaling of x-axis linear (LIN) or logarithmic (LOG)

x-Axis;LIN; Scaling of y-axis linear (LIN) or logarithmic (LOG)
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File contents Description

y-Axis;LOG; Unit of x values: Hz with span > 0; s with span = 0; dBm/dB
with statistics measurements

x-Unit;Hz; Unit of y values: dB*/V/A/W depending on the selected unit
with y-axis LOG or % with y-axis LIN

y-Unit;dBm;

Trace 1;; Selected trace

Trace Mode;AVERAGE; Display mode of trace: CLR/WRITE,AVER-
AGE,MAXHOLD,MINHOLD

Detector;AUTOPEAK; Detector set: AUTOPEAK,MAXPEAK,MINPEAK,AVER-
AGE,RMS,SAMPLE,QUASIPEAK

Values; 1001; Number of measurement points

10000;-10.3;-15.7 Measured values: <x value>, <y1>, <y2>; <y2> being available

10130:-11.5-16.9 only with detector AUTOPEAK and containing in this case the

smallest of the two measured values for a measurement point.
10360;-12.0;-17.4

Data section for individual trace

Trace 2;; Next trace in same window

Data section for individual window

Window;2 ..; Name of next window

Data section for individual trace

Trace 1;; First trace

User Manual 1176.8939.02 — 14 328



R&S®VSE-K7

List of Remote Commands (Analog Modulation Analysis)

List of Remote Commands (Analog Modula-
tion Analysis)

[SENSe:][WINDow<n>:IDETector<t>[:FUNCHON].........cociiiiiiieiii et 230
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]:AUTO.......c..oeiiiiie et 231
[SENSe:]ADEMod:ACV:AFSPectrumM:RESUIE?........ooiiii e 249
[SENSe:]ADEMod:ACV[:TDOMAIN]IRESUIE?.......eiiiiiieieeceie ettt 249
[SENSE: JADEMO:AFICENTEN......cciiiiiiitie ettt ettt et e et e e et e e e e be e e easaeeesnseeesnsaeeeasseaeensseeeanns 207
[SENSE:JADEMO:AF ISPAN. ...ttt ettt et e et e e e bt e e et e eaeeenbeeeseeeseesnseaseeenseeaneaanneeas 208
[SENSE:JADEMO:AF ISPANIFULL.....ooitiiiiiieetii ettt ettt e e et e et e e nbeesbaesnaeeeneesnnaenneas 208
[SENSe:]JADEMod:AF:STARt

[SENSE:JADEMO:AF ISTOP. ...ttt ettt e e h e et e eae e et e e e s e e e s e e eneeeseeenteebeeeneeenns
[SENSe:]JADEMod:AM:RELative:AFSPectrum:RESUIR?..........oooiiiiiiii e 249
[SENSe:JADEMod:AM:RELative:AFSPectrum:TYPE]........oii et 228
[SENSe:]ADEMod:AM:RELative[: TDOMaIN]:RESUIE?.........ooiiiiiie et 249
[SENSe:]JADEMod:AM:RELative[: TDOMaIN][:TYPEL. ..ot
[SENSe:]JADEMod:AM[:ABSolute]:AFSPectrum:RESult?

[SENSe:]JADEMod:AM[:ABSolute]:AFSPectrum[: TYPE]....
[SENSe:]ADEMod:AM[:ABSoIute][: TDOMaIN]:RESUI?.......ccovieiiieieeciie et 249
[SENSe:]JADEMod:AM[:ABSoIute][: TDOMaIN][:TYPE]. ... ..ottt 228
[SENSe:]ADEMod:FM:AFSPeCtrUmMIRESUI?.......c.ooiiiiie e 249
[SENSe:JADEMOd:FM:AFSPECITUMTYPEL......oiiiiiiiitieiee et 228
[SENSe:]JADEMod:FM[:TDOMAINLIRESUIE?. ....c.uiiiiii it 249
[SENSe:]ADEMod:FM[:TDOMAIN]TYPE]. ...ttt 228
[SENSe:]JADEMod:MTIMe

[SENSe:]ADEMod:PM:AFSPeCtrUmM:RESUIL?.......ccciiieeeii e e 249
[SENSe:]ADEMod:PM:AFSPEeCtrUM[ITYPE]. ..ottt sb e eee e as 228
[SENSE:JADEMOA:PMIRPOINIIX]. .eeiutieiieeieeetie et ettt ste et eiee et e ete et e sssaesseesnseessaeanseesnsasnseessseeseesneeenns 204
[SENSe:]ADEMod:PM:RPOIN[XJIMODE ...ttt ettt et s 204
[SENSe:]ADEMod:PM[:TDOMaIN]:RESUI?.......ooiiiiiieiieie ettt 249
[SENSe:]ADEMOod:PM[:TDOMAIN][ITYPE]......eiitteitieeiie ettt e et etee ettt et ssseesaeenseesseesnseesnneensaeaseeas 228
[SENSE:JADEMOA:PRESEERESTOIE. ... ..uiiiiiiii ettt ettt ettt e e e e et e e e e ente e e snsaeeeenseaeeenaeaeenns 138
[SENSe:JADEMOA:PRESEE:STORE.......coiiiiiiiitie ittt ettt ettt ettt et e ee e eaee et e e eneeesbeeannaanns 138
[SENSe:]ADEMOd:PRESE[:STANAI].......cciiiiiiieiieetie ettt ettt ettt et e et e s e aeennee e 138
[SENSE:JADEMO:RLENGEN. ..ottt ettt et e nees 188
[SENSE:JADEMOU:SET ...ttt ettt ettt ettt e et e e te e e s e e eaeeeseeese e e beeemee e st e enbeeeseeanseesneeeneeanns 188
[SENSe:]ADEMOd:SETTING: TIME:LIMIt:LOWET.......ccuiiiiieiie ettt et 220
[SENSe:]ADEMOod:SETTING: TIME:LIMIt:UPPEI. ...ttt e 220
[SENSe:]ADEMOod:SETTING: TIME:RESUISES?......oii et 258
[SENSe:JADEMOd: SETTING: TIME:STATE. ...cotiiiieeeiii ettt ettt ettt te et et eeseeensaessseeseesneaenns 220
[SENSe:]JADEMod:SPECtrum:BWIDth[:RESOIUtION]......c.ueiiiiiieciiiie ettt 189
[SENSe:JADEMOd:SPECHUMIRESUIL?.......iiiiiiiieie ettt e e eae et e e eseeeneaas 249
[SENSe:JADEMOod:SPECHUM:SPAN:ZOOM........oouiiiiiiieieeie ettt eneenneeneenneanees 209
[SENSe:]ADEMod:SPECtrum:SPAN[MAXIMUM......uviiiiiiie it eie et eee e et e e et e e ee e s sare e e ebaeeeenreeesnnes 209
[SENSe:JADEMOd:SPECHUM[ITYPE]. ... ittt ettt ettt et e et e e esaeeeeeeeneeebeaenea e 228
[SENSe:JADEMOA:SQUEICHILEVEL........ocoviieiiieciie ettt ettt e et eneeanne s 205
[SENSe:JADEMOd:SQUEICH[ISTATE]. ...ttt ettt ettt ettt sttt eneesnee s 205
[SENSE:JADEMOU:SRATE. ...ttt ettt ettt et ekt e e e e e eae e e beeeae e e ebeeemee e st e enbeesseeanneeaneeensaeannas 190

User Manual 1176.8939.02 — 14 329



R&S®VSE-K7

List of Remote Commands (Analog Modulation Analysis)

[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:LENGEh:MODE...........ccoiiiiiiitiiieie e
[SENSe:JADEMOd<N>:ZOOMISTARL. ..ottt ettt
[SENSe:JADEMOA<N>:1ZOOMI:STATE]...cueeeueeeeeieeeeieeeiesteesee st eseeste et e et esee et sneeeeanee e sneeneeaneeneeaseeneenseeneenean
[SENSe:JADJust:SCALE[:YJ:AUTO[:CONTINUOUS].....ccurieeiieteeeitieeeeiiee e ettt e e etee e e et e e eeaaea e ssaee e snsaeeesnneeeeneeeas
[SENSE:JAVERAGESNZICOUNL.......eiuiiiiiiiiiee ettt sttt nb et b e be et s
[SENSE:JAVERAGESNZITYPE. ... .ottt ettt b ettt e st e nreesaneeaes
[SENSE:JAVERAGESNZ[:STATESES].... ittt ettt e b ettt e e e b e anne e
[SENSE:IBANDWIAth:DEMOG.......cotiiiiiiiitieie ittt sb et b et
[SENSe:IBANDWIAth:DEMOG:TYPE........ciiiieiieeieeieeiese ettt te e te e nneeneeneeeneeneeanes
[SENSe:IBANDwidth[:RESolution].......

[SENSe:IEFRontend: ALIGNMENtSCh>:FILE.... ...t
[SENSe:]JEFRoNtend:ALIGNMENtSChSISTATE. .....oiiiiiitiiiii et
[SENSe:]EFRoNtend:CONNECHONICONFIG. ......citiiiiiiiieiite ittt
[SENSe:IEFRoNteNd:CONNECHON:CSTAIE? ...ttt e st e e e snnnee e e 165
[SENSe:]EFRoNtend:CONNECHON[:STATE]. .....cctiiiiiieitie ittt ettt 164
[SENSe:]JEFRontend:FREQUENCY:BAND:COUNL?.........iiiiiiiiiiie et 165
[SENSe:]JEFRontend:FREQuency:BAND<b>:LOWer?...
[SENSe:]JEFRontend:FREQUeNCY:BAND<SD>IUPPEI?.......cociiiiiiiii e 166
[SENSe:]EFRontend:FREQuUeNcy:BCONFIG:AUTO. ......ccuiiiiiieiiiiieiesieee st 166
[SENSe:]EFRontend:FREQUENCY:BCONFIGILIST?.....uiiiiiiiiiieiecieei e 167
[SENSe:]JEFRontend:FREQuency:BCONTFIG:SELECT..........iiiiiiiiiiiiiiiec e 167
[SENSe:]JEFRontend:FREQuency:IFRequency:SIDeband?............cccoiiiiiiiiiiiiiiiiese e 168
[SENSe:]JEFRontend:FREQuency:IFRequenCy[:VALUE]?........ccciiiiiiiiiiii e 168
[SENSe:]JEFRontend:FREQuency:REFerence

[SENSe:]JEFRontend:FREQUENCY:REFErenCeILIST 2. ... uiiiiiiiiieiie et 168
[SENSE:IEFRONIENAIIDNT. ...ttt e ettt b et nb et nb e e b e e 169
[SENSE:]EFRONIENA[ISTATE]. ...ttt ettt ettt ettt e e bttt e bt e e eenaeeaaneee 169
[SENSE:JFILTEISNSIAOFF ... ..ottt e e et e e et e e et e e e e st e e e e s e e e e sbaeesnbaeeesteeesnseeeeanneas 210
[SENSe:JFILTer<n>:AWEIGhtEA[:STATE]......ceitiiietirii ettt ettt 210
[SENSe:]FILTer<n>:CCIR:WEIGhEA[:STATE]. ... erueerieieeiieie et siee ettt e e e e neeanes 210
[SENSe:JFILTer<n>:CCIR[:UNWeIghted][:STATE]........et ittt 211
[SENSE:JFILTEr<N> CCITHISTATE]. ettt bbbttt ettt ettt et eneas 211
[SENSe:]FILTer<n>:DEMPhaSiS: TCONSLANT. .......cccuiiiuiiiiiiiie ittt 211
[SENSe:JFILTer<n>:DEMPHOASIS[:STATE].......ueeiiitiieeeiii ettt et e et e e s te e e s e e e enbeeesnseeesnseeesnnnaeenns 212
[SENSe:]FILTer<n>:HPASS:FREQUENCY:MANUAL. ........ccuiiiiiiiiiiieitecieie e 213
[SENSe:]FILTer<n>:HPASs:FREQUENCY[:ABSOIULE]......cccueiiiiiiiiiiieciceie e 212
[SENSE: JFILTEr<n>:HPASS[:STATE]. ... et i ittt eieieee ettt ettt e et e et e e et e e et e e e e e e e e sbaeessteeeensseeeansaeeeaneeas 213
[SENSe:]FILTer<n>:LPASS:FREQUENCY:MANUAL........cciiuiiiiiiiieitieee e 214
[SENSe:]FILTer<n>:LPASs:FREQUENCY:RELALIVE. ........coiiiiiiiiiiiie e 214
[SENSe:]FILTer<n>:LPASs:FREQUENCY[:ABSOIULE]........ooiiiiiiiiiiiiiiieie et 213
[SENSE:JFILTEr<N>:LPASS[:STATE]. .. . ittt ettt b ettt ettt et et eees 214
[SENSe:JFREQUENCY:CENTENRSTEP......oiiiiiiiitiete ettt 178
[SENSe:JFREQUENCY:CENTENRSTER:LINK .. ..ottt 178
[SENSe:JFREQUENCY:CENTErSTEPR:LINKIFACTO ... ..ottt 179
[SENSE:IMIXEr<x>:BIAS:IHIGH........ooiiiiieeeeee sttt ente e nne e e neeeneeneeanes 154
[SENSE:IMIXEr<X>:BIASILOWI.....oc oottt et s e e e et e e e et e e e sae e e esaeeesnseaeennneeas 154
[SENSe:]MIXer<x>:FREQUENCY:HANDOVET..........ccoiiiiiiiii it 156
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[SENSe:IMIXer<x>:FREQUENCYISTARL. ..ottt ettt et e 157

[SENSe:IMIXer<x>:FREQUENCY:STOP.... ...ttt ettt et e e et e et et eeeneeenneeanee s 157
[SENSe:IMIXer<x>:HARMONICIBAND...........oiiiiiiii ittt ettt ne e 157
[SENSe:IMIXer<x>:HARMONIC:BAND:PRESEL.........ccueiiiitiiiectiie ettt a e 157
[SENSe:IMIXer<x>:HARMONICIHIGHISTATE. ..ottt ettt 158
[SENSe:]MIXer<x>:HARMONIC:HIGH[:VALUE].......cctiitiiiit ittt 158
[SENSe:IMIXer<x>HARMONIC: TYPE........ooo ittt e e e e et e e st e e e enaeeeennneeaes 159
[SENSe:IMIXer<x>:HARMONIC[ILOW]... ...ttt ettt e e e e eneas 159
[SENSE:IMIXEISXZIIF? ...ttt ettt b ettt e ae e et e et e e bt sae e et e e st e e b e e aaaeenee 159
[SENSE:IMIXEISX>ILOPOWET .......ccoiiiiiieitie ettt ettt e ettt e e ettt e e et e e e e abe e e s ase e e s baeeeasbeeesnseeesnsseeesnseeesasseaeanns 155
[SENSE:IMIXEr<x>:LOSSIHIGH. ... ..ottt ettt e b e st e et e e eneeeeaeeaneaans 159
[SENSe:]MIXer<x>:LOSS:TABLEIHIGH..........oooiiiiieiie ettt ene s s 160
[SENSe:IMIXer<x>:LOSS:TABLE[LOW]......uiiiiiiee ittt ettt e st e et e e et e e e et e e e ensaeesenneeeannes 160
[SENSE:IMIXEr<x>:LOSS[ILOW]..... ittt ettt ettt e et e b e e sae e et e e eateeeseaeneeeeneeenneennes 160
[SENSE:IMIXEISXZIPORTS. ...ttt ettt et a e bttt ettt et e bt et e e e ebeeaeee s 161
[SENSe:IMIXer<x>:RFOVErrange[:STATE].......utiieiiieiieiiet ettt ettt ebe e 161
[SENSE:IMIXErSXZISIGNGL. .....ceiiiiiie ittt ettt ettt ettt e bt e et e e e aeeeabeesseeebeesaeeenseeenseeeaeeannaaas

[SENSE:IMIXEr<x>:THRESNOIA. .........eiiuiiiiieiii ittt s

[SENSE: IMIXEISXS[:STATE]. .. teee ettt ettt ettt ettt e et e e et e e et e e et e e e ab e e e ase e e e saseeessaeeeeasbeaeasseeeannseeeannnaeenns

[SENSe:]PMETer<p>:DCYCle:VALue
[SENSe:]PMETer<p>:DCYCle[:STATe]

[SENSE:IPMETEr<p>:FREQUENCY......cuiiiiiaiiiitie ittt ettt ettt b e et be et e bt e e b e ebe e bt eeneeebeesaees
[SENSe:IPMETer<p>:FREQUENCY:LINK ......c..iiiiii ettt 174
[SENSE:IPMETEISPZIMTIME. ...ttt bttt et ettt et beeaene e 174
[SENSe:]PMETer<p>:MTIMe:AVERAGEICOUNTL........oiiuiiiiiiiii ittt 175
[SENSe:]PMETer<p>:MTIME:AVERAGE[:STATE].......ieitieiiieiie et eeiee ettt ettt e e e eaeeeneeeneas 175
[SENSe:]PMETer<p>:ROFFset[:STATe]

[SENSE: IPMETEIr<P>:SOFFSEL......uiiiiiiiiieiieie ettt e e et e e e aae e e e e e e enbeeeesseeeenseeeennnas
[SENSE:IPMETEr<p>:UPDatE[:STATE]. ... .ceiteetieiiie ettt ettt e eeeeete e e e e eaeeemteeeseeenbeesaeaaseeeneeeeeeaneeans
[SENSE: IPMETEISPS[:STATE]. ..ttt ettt ettt ettt ettt e b ettt eneee s
[SENSE:ISWEEPICOUNTL.....coiiiiieeieiie ettt et e e et e e et e e e st e e e sasseeeeaseeeesseeeebseeeentaeaesnsseesnnneeeannes
[SENSe:]SWEEP[:WINDOWSNZ]:POINES. ...ttt ettt et e e eeneeaneaeas 191
[SENSEIPZJADUJUSEALL. ...ttt ettt ettt ettt et e et e et e e e st e e sbeessseeseeenbeeeseeenseesneennsaeeneas 221
[SENSe<ip>:]ADJust:CONFigure:HY STeresis:LOWET...........oiiiiiiiiiieiie ettt 223
[SENSe<ip>:]ADJust:CONFigure:HY STeresis:UPPEr..........oo e 223
[SENSe<ip>:]JADJust: CONFigure:LEVEl:DURGLON. ........coiiiiiiiiiiiiie et 222
[SENSe<ip>:]JADJust:CONFigure:LEVel:DURatiON:MODE.............ccoiuiiiiiiiieiie i 222
[SENSe<ip>:]ADJust:CONFigure: TRIGger

[SENSe<ip>:JADJUSEFREQUENCY...... ettt ettt ettt be e
[SENSE<IPZ:JADJIUSELEVEL ... et e e e e e e e aae e e esae e e ssseaeeaneeas
[SENSe<ip>:IBWIDIN:DEMOG........eeiiiiiiieiiieite ettt ettt et e et e e et e e bt e esee e st e enbeeebeeanneesnneeneaanns
[SENSe<ip>:IBWIDth:DEMO:TYPE........oiiiieitieeiie ettt ettt ettt e et e e e e sneesnsaessseeeseeaneeenns
[SENSe<ip>:JFREQUENCY:ICENTEN ... ettt ettt ettt ettt e b e st et e et e e b e aneeens
CALCulate<n>:DELTamarker<m>:AOFF ....... ... ettt et a e e e e e eneeeas
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]....
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X........ccoiiiiiiiiiiiii it 283
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:Y ........oiiiiiiiie e 283
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOInt:Y:OFFSet........ccoooeeiiiiieeiieeeie e 284
CALCulate<n>:DELTamarker<m>:FUNCtioNn:FIXEA[:STATE]......cceeriiriieeeie et e e 284
CALCulate<n>:DELTamarker<m>:LINK........ .ottt s e e e e ae e e enaeas 262
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CALCulate<n>:DELTamarker<m>:MAXimum:LEFT

CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT........cciiiiiie e 280
CALCulate<n>:DELTamarker<m>:MAXIMUM:RIGHL..........ccciiiiiii e 281
CALCulate<n>:DELTamarker<m>:MAXIMUM[:PEAK]..........cooiiiiieiiie e 281
CALCulate<n>:DELTamarker<m>:MINIMUM:LEF T ... 281
CALCulate<n>:DELTamarker<m>:MINIimMUMINEXT .........cooriiiiiiie e e 281
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL...........ccooiiiiiiii e 282
CALCulate<n>:DELTamarker<m>:MINIiMUM[:PEAK]........cooiiii e 282
CALCulate<n>:DELTamarker<m>:MODE...........ccccceiiieiiiieeeiee e e st e s e et e e e s e e e sneeeeasnaeeeaneeeennnes
CALCulate<n>:DELTamarker<m>:MREFerence .
CALCulate<n>:DELTamarker<m>:SGRaM:FRAME..........ccoiiiiiiiiiiiii et 273
CALCulate<n>:DELTamarker<m>:SGRaAM:SAREA..........cccuteiiiiieeiiieeeiee e eie e see e ee e saee e seee e s nneaeeaneeeens 274
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXIiMUM[:PEAK]........ccccoeiiiiiieiie et 274
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK]..........ccoiiiiiiiaiiie e 274
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXiMUM:ABOVE........c..cceiuiteeiiiieeiiee e eiee e seee e ieee e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUM:BELOW...........ccccoiiiiiiiiiiiiiieiieeee e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXIMUM:NEXT .........cooiiiiii e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXIimMUM[:PEAK].........cocciriiiiiiiiiiciee e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVe.. .
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIiMumM:BELOW............cccoiiiiiiiiiiiiieeie e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUMINEXT.........cccceiiiiimiiieiieee e
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINIMUM[:PEAK]...........ccoiiiieiiiiieeie e
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME..........ccccciiiiiiiiiiiie e
CALCulate<n>:DELTamarker<m>:SPECrogram:SAREA............coouiiiiiiiiiiieiee et
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]...........ccccctriiiiiimniiiiieiie e 274
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINIimum[:PEAK]..........coioiiiiiiiiee e 274
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVE..........cccccciriiiiiiiiiiiiiciecree e 274
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow .. 274
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT.........ccccoiiiiiiiiiie e 275
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK].......cccccoiriimmiiiiiieeeeeee e 275
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVE...........ccccceiuiiiiiiiiiiiiiiiiiesie e 275
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW............cccoiiiiiiiiiiiiiiiieiiee e 275
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT .........cccccoriiiiiiiiiii e 276
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimUum[:PEAK]...........ccccciiiiiiiiiiiiie e 276
CALCulate<n>:DELTamarker<m>:TRACE. .......cccuii ettt et e e et e et e e e saeeeeasaaeeeaneeeeannes 264
CALCuUIate<n>:DELTaMArKEr<mM>:X.......ooiiiiiiieiiieeeiiee e st e e see e e seee e e sseeeestaeeesnseeesssseeeasseeaeaseeeennseeesanseeannnes 264
CALCulate<n>:DELTamarker<m>:X:RELative?.. ... 265
CALCulate<n>:DELTamMarker<m>:Y 2. ... ittt e et e e et e e e eaeeeeabe e e e anbeeaeanneeaeanseeeannes 265
CALCulate<n>:DELTamarker<m>[:STATE].......cccutitiiiiiiii ettt ettt 264
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<mMd>.........cccooiiiiiiiiiiiiiiaiie i 262
CALCUIAESNZIFORMAL. ...ttt ettt ettt e et e e s e e eaeeebeeesb e e beeemeeeeseeenbeeaseaanseeennaeneeanns 203
CALCUIAtE SN LIMIEKIIZIACTIVE? ... ettt ettt e st e et e e et e e et e e e nteeeaneeeeanseeeeanseeeanseeeenneeeeanneas 303
CALCulate<n>:LIMit<li>:CLEQr[:IMMEIate]..........cccuieiiiriieeciii et 305
CALCulate<n>:LIMIt<II>ICOMMENT...........oiiiiiii ittt ettt e et e st e neeeneeeabeeenea e 294
CALCulate<n>:LIMit<li>:CONTIOEDOMAEIN........ccciiiieiiiieeaiie e eeee e e e s e e seee e e sneeaesneeeesnneeeesnseeeanneeeas 295
CALCulate<n>:LIMit<li>:CONTrol:MODE ...295
CALCulate<n>:LIMit<li>:CONTIOEOFFSEL........coiiiiiiiieie et e 295
CALCulate<n>:LIMit<li>:CONTIOESHIFL.......cc.oiiiiiiiecie ettt saeeeneeenees 296
CALCulate<n>:LIMit<li>:CONTIOESPACING. ... ceitieiiteie ettt ettt e 296
CALCulate<n>:LIMit<li>:CONTIOI[IDATA]......oe ettt ettt et et e et e e e e saeeeseeeneeeabeaannaeas 294
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CALCulate<n>:LIMit<li>:COPY.... ....303
CALCUIate<N>:LIMIt<II>IDELEE. ... .ccueiiiiieiieee ettt ettt e et e et e e st e ebeeeseeanseeenneeneeenns 304
CALCUIAtESNZ I LIMItIISIFALL?. ...ttt et et sae et e e est e et e e s seeeseesnseeseeenseessenanneenns 305
CALCulate<n>:LIMit<li>:LOWENMARGIN. ........oiitiiiiiaie ittt ebe e 297
CALCulate<n>:LIMit<li>:LOWEIMODE...........cccoiiii ettt tee et e et e eeaaea e 297
CALCulate<n>:LIMit<li>:LOWEIOFFSEL........cueeiiiiiee ittt s e e e nnee e e enaeeeennaeeennnenas 297
CALCulate<n>:LIMIt<II>:LOWEISHIFL........coiiiiiiiieie ettt 298
CALCulate<n>:LIMit<li>:LOWEISPACING........eteiieaiieaitie et ettt ettt e be et aeseeeaeeeseeaneeesaeeenneenes 298
CALCUIate<N>:LIMIt<lim>:LOWEISTATE. ... .eiieeeeeeeeiee ettt e e e e e et e e snee e st e e e ssaeeeasaeeesnsaeeesnseeeennneeas 298
CALCulate<n>:LIMit<li>:LOWer:THReshold... ... 299
CALCulate<n>:LIMit<li>:LOWEIT:DATA]. ...ttt ettt et et e e et e e e e teeabeesaeeeeeeeneeenbeaaneaenes 296
CALCUIAte<N>:LIMIt<IISINAME ... ..oioiieeie ettt ettt e sbe et e e st e e teesseeeseesnsaesaeesseeaseesnaeenns 299
CALCUIAtE SN LIMItSIISISTATE. .. ettt et b ettt ettt e b e nae e et e eanees 304
CALCulate<n>:LIMit<li>:TRACE<IICHECK. ..ottt 305
CALCUIAte<N> I LIMItISIUNIT ..ottt ettt et eese e e abeesseeesseesssaeseeenseesseesnaeenns 300
CALCulate<n>:LIMit<li>:UPPEIrMARGIN. ........oiitieititiiie ittt ettt e s 300
CALCulate<n>:LIMit<li>:UPPEr:MODE...........cccooiiiieie ittt et st e e et e nes 301
CALCulate<n>:LIMit<li>UPPEIOFFSEL..........coiiiiie ettt e e et e e s nee e e snaeeesnneeeenneeeeanes 301
CALCulate<n>:LIMit<li>:UPPer:SHIFt ...301
CALCulate<n>:LIMit<li>:UPPEr:SPACING. ........teiiiiiiaie ettt ettt e et e eeeeeeeeebeesaeeaseeeneeasaeaneas 302
CALCUIate<N>:LIMIE<Ii> I UPPEISTATE. ...ttt see ettt e et e e e et e e e st e e e sneeeeanneeeeanseeeannneeeannneeens 302
CALCulate<n>:LIMit<li>:UPPer:THRESNOIG. .........couiiiiiiiiiiie e 302
CALCulate<n>:LIMIt<li>:UPPEIT:DATA] ... ittt ettt ettt et e et e e e bt e e ee e et e eseeeneeesneeeneeennes 300
CALCuUlate<n>:MARKEI<MZIAOFF ...t ee e et e e st e e s e e e e sseeeeesaeeeeneeeesnnneeens 259
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AFRequency[:RESUR<t>]?.........cccooiiiiiiiiiiiiicieee, 254
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESult<t>]:RELative?............cccceeiriiirniiiniiiiecnens 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:AM[:RESUI<t>]7.....ccoiiiiiiiiiiie e 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:CARRIier[:RESult<t>]?................. ....256
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:DISTortion[: WRITe:RESUlt<t>?..........cccceiiiiniiiiiiinns 256
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FERROIM:RESUIt<t>]7.......cccoiiiiiiiiiiiiiee e 257
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESult<t>]:RELative?...........cccceceerreirirreiirircenn 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:FM[:RESUIt<t>]?.......ccciiiiiiiiiiiiiee e 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESult<t>]:RELative?............ccccecurrieriiiniinicniee 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:PM[:RESUI<t>]?........cooiiiiiiiie et 255
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod:SINad:RESUIt<t>7.......cccooiiiiiiiiiiiiee e 257
CALCulate<n>:MARKer<m>:FUNCtion:ADEMod: THD:RESURSt>?........ccoiiiiiiiii et 257
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe].. ...285
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNL?..........coooiiiiiiiiiiieiie et 286
CALCulate<n>:MARKer<m>:FUNCtioN:FPEaKS:LIST:SIZE..........ccceiiiieeiee e see e 286
CALCulate<n>:MARKer<m>:FUNCHioN:FPEAKS:SORT .........ciiiiiiiiiiiiie et 287
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:STATE.......ccoiiiiiaiiiieeiieie ettt 287
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:IX?........ucteiiieeiiiie et neee e snee e e 288
CALCulate<n>:MARKer<m>:FUNCHONFPEAKS:Y?.......ooiiiiiiiii e 288
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate]...........ccccueriiiiiiiiiieiiie e 286
CALCulate<n>:MARKer<m>:FUNCHON:NDBDOWN.........ccc.cttiuiieeiiieeaeiieesieeeaieeeesieeeseseeeesneeeesnneeesneeeanes 289
CALCulate<n>:MARKer<m>:FUNCtion:NDBDown:FREQuency?... ... 289
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:QFACIOr?.........c.coiiiiiiiiiiiiie it 290
CALCulate<n>:MARKer<m>:FUNCtion:NDBDOWN:RESUIt?..........ccocoiieiiieiiie e 290
CALCulate<n>:MARKer<m>:FUNCHtiON:NDBDOWN:STATE. .......coutiiieiiiiiieiiit ettt 291
CALCulate<n>:MARKer<m>:FUNCHtion:NDBDOWN:TIME?.........cccoiiiiiiaiieiiieie et 291
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CALCulate<n>:MARKer<m>:FUNCtion:PNOise:AOFF .
CALCulate<n>:MARKer<m>:FUNCHion:PNOISE:RESUI?.........c.coiiiiiiiiiiiii e 293
CALCulate<n>:MARKer<m>:FUNCHON:PNOISE[:STATE]........eeruiiiieririiiieiit ettt

CALCulate<n>:MARKer<m>:FUNCHONREFErENCE. .........ccciuiiiiiiiiiiieiie e

CALCulate<n>:MARKEI<MZILINK ... .ottt et e ettt e e et e e e asbe e e s nbee e snneeeanseeeanneeaaanes

CALCulate<n>:MARKer<m>:MAXIMUM:LEFT........oiiiiiiie e e e sre e ee e e e e neee s

CALCulate<n>:MARKer<m>:MAXIMUMINEXT ..ottt

CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL. ...

CALCulate<n>:MARKer<m>:MAXIMUM[IPEAK]. ..ottt

CALCulate<n>:MARKer<m>:MINimum:LEFT
CALCulate<n>:MARKer<m=>:MINIMUM:INEXT ...t a e eee e
CALCulate<n>:MARKer<m>:MINIMUM:RIGHTL...........ccccoiiiii e
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........coouiiiiiii ettt e raea e
CALCulate<n>:MARKEr<mM>:PEXCUISION.......ccciiiiiiiiiaaiiieeaiteee e et ee e aeeeeaabeeesnteeaaaeeeaasseeesasneeeaaneeeesnseeaes
CALCulate<n>:MARKer<m>:SGRaAM:FRAME..........ccciiiiiiiieiiie et ee e e saee e e snaeeeeneeeennes
CALCulate<n>:MARKer<m>:SGRAMISAREA. ........coutiiiiiiiiiie ettt et
CALCulate<n>:MARKer<m>:SGRam:XY:MAXimUM[:PEAK]........ccooiiiie e
CALCulate<n>:MARKer<m>:SGRam:XY:MINIiMUM[:PEAK].........ccccootiimiiiiiiiiiiee e
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVe... .
CALCulate<n>:MARKer<m>:SGRam:Y:MAXiMUM:BELOW.........ccccciiiiiiiiiie e
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUMINEXT ........ccoiiiiiiie i eee e e e nee e
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM[:PEAK]........ccoii it
CALCulate<n>:MARKer<m>:SGRam:Y:MINIiMUumM:ABOVE..........cccoeiiiiiaiiiieeiie et
CALCulate<n>:MARKer<m>:SGRam:Y:MINIiMUM:BELOW..........cccceeiiiiiiiiieeiie e
CALCulate<n>:MARKer<m>:SGRam:Y:MINIimMUMINEXT .......cccoiiiiiiiiiiiiiieiie e
CALCulate<n>:MARKer<m>:SGRam:Y:MINIiMUM[:PEAK].........coiiiiii et
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. ..........ccciriiiiiiiiiiii e
CALCulate<n>:MARKer<m>:SPECtrogram:SARea .
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXIimUmM[:PEAK].........ccoiiiiiiiiie e 270
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimUm[:PEAK].........cccccoriiiiimiiiieiiienee e 270
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimUM:ABOVE. .........c.cceiiiiiiiiiieiieiiee it 270
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELOW...........ccccoiiiiiiiiiiii e 270
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXIMUM:NEXT.........ccccoriiiiiiiiiiii e 270
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]...........cccoeiiiiiiiiiiiieiieeee e 271
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE............ccoiiiiiiiiieiiiie et

CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELOW...........cccceiiiiiiiiiiiieiieeee e

CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT... .
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK].........cooiiiiiiiie e

CALCuUlate<n>:MARKEISMZITRACE. ......cciuiieeiieeeee et et et e e st e e e et eeasateeeaseeeeasseeeaanseeesasseeesneeeesnnes

CALCUIAtE NS IMARKEISIMZIX ottt ettt ettt a et e s bt e bt e ea bt e bt e e bt et e e e nbeeeneeanteeanees 261
CALCUIate<n>:MARKEISMZIX:SSIZE....uiiieeieie ettt et et e et e e et e e e snneeeeeneeeas 266
CALCUIAtE<NZIMARKEISIMZIY 2. ettt e et e et e e e e e e e e e e st e e ansteeesnseeeeasseeeaasaeeeesseeesnseeeennnenas 261
CALCUIate<n>:MARKEI<MS[:STATE]. ... .eei et cttie ettt e bt e e et e e st e e s aea e e s aaeeeesbeaesasseeesnseeeanseaeenns 260
CALCulate<n>:MARKer<ms=>:LINK: TO:MARKEI<MA>.......cooiiiiiiiieiiiie ettt e e e 259
CALCulate<n>:PMETer<p>:RELAtVEISTATE. .......coitiiiiiiieii ittt

CALCulate<n>:PMETer<p>:RELative[: MAGNitude]
CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE...........cccoiiiiiiiiiiiieie et 172
CALCulate<n>:SGRam:CLEAr[:IMMEIAte].........ccouiiiiiiiiiieei e 232
CALCUIate<N>:SGRAMICONT ...ttt ettt et b ettt e bt e e bt e bt e e bt e saeeaateeaneeeabeeanaeenee 232
CALCulate<n>:SGRam:FRAME:ICOUNTL ..ottt et eeeee e e e 233
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CALCulate<n>:SGRaM:FRAME:ISELECL..........oiiiiiiiiiiiieeee e 233
CALCulate<n>:SGRam:HDEPth...
CALCUIate<N>:SGRAMILAYOUL. ... oottt ettt ettt et e b e eane e

CALCUIate<n>:SGRAMITRACE. ..ottt sne e e

CALCUIAtE N> SGRAM[STATE]. ..ttt ettt et ettt e ettt e e e be e e e aee e e s aeeeeanaeeeaanaeeeanbeeeannseeeannneeanns

CALCulate<n>:SPECtrogram:CLEar[:IMMediate]............ccoiiiiriiiiiiiiie e 232
CALCulate<n>:SPECtrogram:CONTINUOUS. .........citttititiiteitit et stee et ettt sb e siee et e bt et e aseeenaeeaneeenees 232
CALCulate<n>:SPECtrogram:FRAMEICOUNEL.......cc.uui ittt et e e aee e e 233
CALCulate<n>:SPECtrogram:FRAMEISELECL............ooiiiiiiiiiiiii et 233
CALCulate<n>:SPECtrogram:HDEPTN. ..ottt

CALCulate<n>:SPECIrOgram:LAYOUL........ccoiuiiieiiii ettt e et e et e e et e e e nbe e e e anbeeesanbeeesnreaens

CALCulate<n>:SPECIOGram:TRACE. ...ttt ettt ettt eb e sne e

CALCulate<n>:SPECtrogram[:STATe]....
CALCUIAtESNZIUNITIPOWET . ...ttt ettt e e

CALibration:PMETer<p>:ZERO:AUTO ONCE........c.ciiiiiiitiiiiie ettt 171
CONFigure:ADEMod:RESults:AM:DETector<det>:MODE.............ccccoiiiiiiiieiie e 219
CONFigure:ADEMod:RESults:AM:DETector<det>:REFerence...........ccccooiiiiiiiiiiiii e 217
CONFigure:ADEMod:RESults:AM:DE Tector<det>:REFerence:MEAStoref<t>...........ccccccoeveiiiveeiie e 218
CONFigure:ADEMod:RESults:AM:DETECtOr<det>:STATE. .......ociiiiiieiie ittt 217
CONFigure:ADEMod:RESults:FM:DETector<det>:MODE............cccccoiiiiiiiiiienie s 219
CONFigure:ADEMod:RESults:FM:DETector<det>:REFErence. ............cccocveiiiiiiiiiiiiicicceeseee e 217
CONFigure:ADEMod:RESults:FM:DETector<det>:REFerence:MEAStoref<t>.............ccccoviiiiiniiiienicnns 218
CONFigure:ADEMod:RESUIts:FM:DETeCtOr<det>:STATE. .....cccuiiiiiiiieeeiiee et 218
CONFigure:ADEMod:RESults:PM:DETector<det>:MODE.............cccooutiiiiiiiiiiiee e 219
CONFigure:ADEMod:RESults:PM:DETector<det>:REFErence.............cccceiiiiiiiiiiiiieiiieie e 217
CONFigure:ADEMod:RESults:PM:DETector<det>:REFerence:MEAStoref<t>...........cccccooiiiiiiiiiiiiieeen. 218
CONFigure:ADEMod:RESults:PM:DETector<det>:STATe....
CONFigure:ADEMOA:RESUISIUNIT ..ottt ettt anee e
DISPIAYIFORMAL. ...ttt bbbttt ettt a ettt nne s
DISPIay[:WINDOWSNS>JIMINFO[:STATE]. .....eeiutieitet ittt ettt et
DISPIay[:WINDOWSNSJIMTABIE. ...ttt ettt ettt b ettt et ebeeanees
DISPlay[:WINDow<n>]:SGRam:COLONDEFQUIL...........cccoiiiiiiicicee e
DISPlay[:WINDow<n>]:SGRaM:COLOMLOWET........couiiiieiiiiiie ittt
DISPlay[:WINDow<n>]:SGRaM:COLONSHAPE. .......ooiiiiiieiie ettt
DISPIay[:WINDow<n>]:SGRaAM:COLOMUPPET. ...ttt ettt e et e et e e eeeaaenes
DISPlay[:WINDow<n>]:SGRaM:COLOI:STYLEL....ciittitieiiieiie ittt
DISPlay[:WINDow<n>]:SPECtrogram:COLOrDEFAUIL............cccooiiiiiiiiiiiiece e
DISPlay[:WINDow<n>]:SPECtrogram:COLor:LOWer.... .
DISPlay[:WINDow<n>]:SPECtrogram:COLOMRSHAPE. .........cccuiiiiiiiiiiie it

DISPlay[:WINDow<n>]:SPECtrogram:COLOMUPPET..........c.coiiiiiiiiii et

DISPlay[:WINDow<n>]:SPECtrogram:COLOIM:STYLE].....ccuiteiiiiieeitiie ettt eeee e

DISPlay[:WINDow<n>][:SUBWINAOWSW>]:SELECL........ciiiiiiiiiiieiiie e

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE............ccccotiiiiiiiaii it 225
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:MODE:HCONHNUOUS............cccerrerrriiniireinicneenene 226
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:SELect
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACing

DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACE<t>:Y[:SCALE].....c.cetiiiiiieiiieiiiet et 185
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe[:AUTO ONCE..........ccccceevvrrrrrrrerrrrrrcnns 185
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:MODE...........cccccesiuiiriiriiiiieiieeiee e 185
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:PDIViSioN........ccccceeriiiiiiniiiieiie e 186
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>..............cccccceerviiiiiiinnines
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>:OFF Set...
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSItioN.........ccccvrrirriiiiiiiiiiiicriee
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE:RVALUE.........ccceeriieiiiiiiiiiiic e
DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<t>[:STATE].....cceiitieiiieiieeie ettt
DISPlay[:WINDow<n>][:SUBWINdow<w>]:ZOOM:AREA.........ccct it
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTIiple<zn>:AREA............ccooiiiiiiiitieeie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>[:STATE]........cccrrrieiiraieiie e
DISPlay[:WINDow<n>][:SUBWIiNdow<w>]:ZOOM[:STATE].....c..eiruriiiieairieriie ittt
FET CRIPMETEISD> . .. etttk a ettt h e e bt e ekt e ekt e e a bt ekt e eh bt e he e e ab e e bt e et e e ebe e e bt e enbeateean 173
FORMat:DEXPOMDSEPAIAON. ........eiiieiiiiie ettt ettt ettt et e e et e e s nnee e e anaeeeaanbeeeeanbeaesnneaens 253
FORMat:DEXPOIMFORMEL........ccuiiiiiiiie ettt ettt ettt et e st e e eae e et e e sseeeseesnnaenseeenseenseeanneas 251
FORMat:DEXPort:HEADer
FORMat:DEXPort: TRACes

FORMEIIDATA] .ottt ettt ettt e ettt et e et e e aeeeseeeaseeeaseeabeeesseeesseemseeseeenseesseeanseeenseensaesseeeseesnsennnaeanes
INPut:ATTenuation:PROTECHONIRESEL........cc..iiiiiiiieiie et 140
LU = A I TSRO URTRRR 182
INPULEATTAUTO . ...ttt ettt et eae e et e e st e et e e e st e e st e easeese e e st e e eseeesseeenseeaseeanseesseeenseennees 183
[N LU = TS N L= OSSO P S SUPPOP 183
INPULISELECL. ...ttt et ettt e e a et e bt e e ae e e beeea e e e st e eaeeeseeeneeeeaeeenseaneeenseenseeennas 145
INPULTYPE ...ttt ettt ettt ettt e bt e e 2 e e et e et e e st e et e e easeeaseeeateeseeesseesaeeeaseeesseesbeeansaeseeenseesenans 146
INPULKIDZ AT TENUATION. ...t e et e e e e et e e e e e e st eeeeeea s s e e aeeessnnsseeeeeeeeansssnneeaeesannsnnns 181
INPUL<ip>:ATTENUALIONIAUTO ...ttt ettt e ettt e e et e e e e bb e e e eate e e e amneeeaneeeeanneeeaanseaeas 182
INPut<ip>:ATTenuation:AUTO:IMODE...........oooiiiii ettt 182
INPut<ip>:ATTenuation:PROTECHON[:STATE]......c.uuiieieee e ettt et e et e e et e e e s e e e snneaeenaeeaeenes 140
INPULKID>ICOUPHNGRANES ...ttt ettt et e et e he e e ae e e st e et e e eaeeenseeeneeenseeaneeeseeennaanneas 140
INPut<ip>:DPATh

INPULKIDS IFILEIZPADING. ...ttt ettt et h e bt e e et et e e s bt e b et e a et e bt e e mbe e beeenbeeeneeetee e 141
INPULKID> I FILTEr HPASS IS TATE]. .ttt ettt ettt ettt et e et e et e eeab e e ebeeene e e eneeemeeeaseeeneeaneeenns 142
INPULKIP>IFILTE Y IG[:STATE]. ..ttt ettt ettt h et ettt et e et e e eeeee e 142
INPULKID> I GAINSANES I STATE. ...ttt e et e e et e e e e e e s e e e st eeeeaseeesnaseeesaseeeeassnaeennaeas 184
INPUL<ID>IGAINSANES[IVALUE]. ... ettt ettt ettt et e et e et e et e e st e e ebe e e e e e eneeenteeeneeesaeesnneennes 184
INPULKIP>IIMPEAANCEKANTS ...ttt ettt et e sb et be e 143
INPUt<ip>:1Q:OSC:FULLSCAIEIAUTO . ...ttt ettt et ettt e e e ate e e 151
INPut<ip>:1Q:OSC:FULLSCAIE[:LEVEI].....cuiieiiiiiiieie ettt 150
INPUL<IP>IIQIOSCISKEW: L ...ttt ettt ettt e e st e e b e e et eeeseessseeeseeeateeeseeesseeennaanseean 151
INPuUt<ip>:1Q:OSC:SKEW:LINVEIEA. ...ttt ettt
INPut<ip>:1Q:OSC:SKEW:Q................

INPut<ip>:1Q:OSC:SKEW:Q:INVEIEA. ..ottt e
INPULKIPZIIQIOSCITYPE. ... ettt h et etttk e et e bttt e hb e e bt e e se e e b e enbeenneeanee
INPULKID> I PRESEIECHONISET ... .ottt e ettt e et e e e e be e e e ente e e e smteeeeaneeeeaaneeeeanneeaan
INPUt<ip>:PRESEIECHON[:STATE]......ce ittt ettt ettt
INPULKIDZIRFICAPMOUE. ... ..ottt et e e e e ettt e e et e e e st e e e eataeeeeasseeessseeeessnaeeenseeeas
INPuUt<ip>:RF:CAPMOAE:IQISRATE. ...ttt ettt ettt et e et et eebeeeaeeeneeenreeneeeneas
INPut<ip>:RF:CAPMOde:WAVETOIMISRATE. .....cuiiiiiiiit ittt 145
INSTrument:BLOCK:CHANREI[:SETTINGS]:SOURCESSIZ.......eiiiiiiiiiiiie ittt 146
INSTrument:BLOCk:CHANNeI[:SETTings]:SOURCE<SI>CONFIG.......ccoiiiiiiiiiiii e 147
INSTrument:BLOCK:CHANNeI[:SETTIiNgs]:SOURCESSIZ TYPE.......cccoiiiiiiiiiiiieie e 147
INSTrument:BLOCk:CHANNeI[:SETTINgS]:SOURCESSIZ TYPE.......cccciiiiiiiiiiiiiiie it 152
LAYOUL:ADD[:WINDOW] ...ttt ettt ettt b e e st e e ae e eat e e s e e enseeeseeamseeeseeebeeansaenneeenneenseaanns 241
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LAYOUt:CATAIOGL:VWINDOW] ...ttt ettt ettt et b ettt e bt e e et e enbeeeneeebee e 243
LAYOUt:GLOBAL:ADD[:WINDOW]?......ciiieiiiiteeie ittt ettt sttt ettt b ettt ettt st e nenneeee e 238
LAYout:GLOBaI:CATaIOG:WINDOW]?.......eeieiiiieeiitt ettt sttt ettt 239
LAYout:GLOBal:IDENTfy[:WINDOW] ...ttt ettt b ettt et e eenaneeteean 240
LAYout:GLOBal:REMOVE[:WINDOW].......ceuiiiiiiiiiiieiie ittt sttt er e 240
LAYout:GLOBal:REPLACE[:WINDOW].......ueiiiiiiiiiiiieite ettt ettt ettt 241
LAYOUL: IDENETY[:VVINDOW] 2.ttt ettt eae et be e bt e bt et e e et e annes 243
LAYOUE:MOVEWINDOW]. ...ttt bbbttt ettt et e bt en e es 244
LAYOUt:REMOVE[IWINDOW]. ...ttt ettt sttt eae et e e et e naeeennees 244
LAYOUE:REPLACE[:WINDOW].....ce ittt e e ettt e ettt e ettt e e e e s ettt e e e e e e st e e e e e e e annnseeeeeeesannsnseneaeeeeanns 244
LAYOUL:WINDOWSNZIADD Y.tttk ettt h et h e bbbt bttt et et e e e e naeenee s 245
LAYOUt:WINDOWSNZIIDENTITY?.. ..ttt sttt 246
LAYout:WINDow<n>:REMove...

LAYOUt:WINDOWSNZIREPLACE. ... oottt ettt et
LAYOUEWINDOWSNZTYPE.... . ettt et e e e e st e e e st e e et e e e e nteeeeenteeeennseeeenneeeeanneeeennnen
MMEMOTY:STORESNZILIST ...ttt ettt et e it e b e hb e e bt e eabe et e e nbeesneeaneeeas
MMEMOTY:STORESNZIPEAK ... .ttt ettt ettt et a et b et e bt et e sttt entenareeeene
MMEMOry:STORE<N>:SPECHIOGIAM ...ttt sttt nbe e sne e 252
MMEMOTY:STORESNZITRACE. ...ttt ettt ettt e e bt e et e e et e e bt e eae e e bt e snbeenbee e
OUTPut: TRIGger<tp>:DIRection..

OUTPULTRIGEISIPZILEVEL. ...ttt ettt
OUTPULTRIGGEISIPZIOTY PR, ittt ettt e b e h ettt et e e e ane et eenees
OUTPUt: TRIGGer<tp>:PULSEIMMEIAtE. ..........eeiiiiiieiiiiie ettt 202
OUTPUt: TRIGEr<tp>:PULSEILENGIN. ..ottt 202
READ IPMETEISPS 2.ttt ettt h e bkt e e h ettt h ettt et s bt e e bt et e ene e es 173
SYSTem:COMMunicate:RDEVice:OSCilloscope:PSMOAE[:STATE].......uueiiiiieeiiie e 148
SYSTem:COMMunicate:RDEVice:OSCilloSCOPEISRATE. .....cc.uiiiuiiiiiiiie ettt 149
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE: TCPIP......cicvieeiiie ettt 148
SYSTem:COMMunicate:RDEVice:OSCilloscope:VDEVICE?......coo it 149
SYSTem:COMMunicate:RDEVice:OSCilloscope:VFIRMWAre?..........ccoviiiiiiiiiiie e 150
SYSTem:COMMunicate:RDEVice:OSCilloSCOPEL:STATE]......uuieeioiie ettt et e e aee e 148
SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATE].......eeeeiiieeiiiieeeiiee e 170
SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNI?.........cooiiiiiiiiii e 170
SYSTem:COMMunicate:RDEVice:PMETEr<p>:DEFINE..........cccociiiiiiiie et 170
SYSTem:PRESE:CHANNEIEEXEC]. .. .. ittt ettt ettt et 137
QLR AX O =T g el [ 7 1 SRS 251
TRIGGEM:SEQUENCEIDTIME. ...ttt ettt ettt b ettt e eae et e b e e bt e sneeenees 192
TRIGger[:SEQUeNce]:HOLDOS:TIME]. ..ottt 193
TRIGger[:SEQUEeNCE]:IFPOWEIHOLDOR . .......couiiiiiiiei e 193
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ...ttt 193
TRIGger[:SEQuence]:LEVEl:AMIRELALIVE.........c..ooiiii e 196
TRIGger[:SEQUeNCe]:LEVEI:AMIABSOIULE].........ooiiiiiiiitie it 196
TRIGQer[:SEQUENCEI:LEVEIBBPOWET ........c..iiiiiiiiiiiiie ettt 194
TRIGGer[:SEQUENCELLEVEIFM. .. ..ot

TRIGger[:SEQuence]:LEVel:IFPower
TRIGger[:SEQuence]:.LEVel:IQPower

TRIGGer[:SEQUENCEL:LEVEIMAPOWET..........oiiiiiiiii et 195
TRIGGEr[:SEQUENCELLEVEIPM. ...ttt 197
TRIGQer[:SEQUENCEL:LEVEIIRFPOWET........cuiiiiiiiiiiiiee ittt et 195
TRIGger[:SEQuence]:.LEVeI[:EXTernal<port>]..........ccooiiiiiiiiieei et 194
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TRIGger[:SEQUENCe]:MAPOWEHOLDOS.........coiiiiiiii e
TRIGger[:SEQuence]:MAPower:HY STeresis

TRIGger[:SEQuence]:OSCillosCOPe:COUPIING. .......uiiiiiteeiie ettt 198
TRIGGEM: SEQUENCE]ISLOPE. ...ttt b ettt ea ettt e e st e bt e et e e nneeebeeaneeenne 198
TRIGGEr[:SEQUENCEL:SOURCE. ...ttt ettt sttt 198
TRIGGer[:SEQUENCE]:TIMEIRINTEIVAL ......coiuiiiiiiiie ittt 200
UNITSNZIANGLE. ...ttt bbbt ettt et e ettt b e nn et enn e e 216
UNITSN>PMETEIKPZIPOWVET ...ttt ettt ettt e e ae e e et e e e e nte e e e emteeeaneeeeannaeeaanneeaaannes 177
UNIT<N>:PMETEr<p>:POWEIRATIO .....etitiiiiieitie ettt ettt ettt 177
UNITSNZIPOWET ...ttt ettt h bbbttt ekt ettt ettt et s e e nne e enis 180
(6L g e I o | TSSOSO 216
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Index

Symbols
FOPC e 192
A
A weighted filter

AF FIREIS e 71
AC/DC coupling ...c.eeveeiieeeeiiee e 27,43, 53,65, 74
Activating

AM/FM/PM Modulation Analysis measurements

(FEMOLE) . 137
A e 15
AF Auto Scale

D - V(S 75
AF center

Demodulation spectrum ..........ccccoiiiiiiiiiniiiiices 67
AF CF oo 14
AF COUPIING ..o 65, 74
AF filters

A WEIGhtEd ..o 71

(O 0] |

CCITT

Configuration .........ccceoviiiiiiiie e 70

Deactivating .........ccooeeiiiiiiiiie e 72

Deemphasis ...

High Pass ....oeooiiiiiiie e 70

LOW PSS ..ottt 71

Weighting ....oooviiii 71
AF full span

Demodulation spectrum ..........ccccoiiiiiiiieniiiiicies 68
AF span

Demodulation spectrum .........ccccooiiiiiiiiiniiiicies 68

Displayed ........ccooiiiiiiiiii 14

Remote control .
AF SPECITUM ..ot
AF start

Demodulation spectrum .........ccccooiiiiiiiiiiiiiiicies 67
AF stop

Demodulation spectrum ..........c.ccooiiiiiiiiiniiiicies 67
AF trigger
All FUNCions Off .......oviiiieecee e 113
AM Spectrum

Evaluation method .........cccccoeeiiiiiiie e, 17
AM Time Domain

Evaluation method .........cccccoeeiiiiiiieee e, 16
Amplitude

SCAlING oot 76

SENGS .vviiiieii e 49
Analysis

Marker functions ........cccooceeiiiiieeie e 105

Remote control .........cccoeiviiiiiiie e 258

SEtNGS .veiiiieiiie e 85
AQT

see Measurement time .........ccoceeiiiiiiiiiiiiic e 13
ASCII trace export .-
AENUALION ...

U (o ST SURRN

Displayed ....
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Audio frequency

SEE AF Lo 15
Auto adjustment

Triggered measurement ..........ccccoocveeiiiieeiiiecisieeene 223
AUtO all Lo 82
AULO FFEQUENCY ...t 82
Auto ID

External Mixer (remote) ........cccccoeiiiiiiiiieiiieieecne 155

Threshold (External Mixer, remote control) ............... 155
Auto level

HYSIEreSIS ..o 83, 84

Reference level ... 51, 83
AULO SCAlING ... 75,76
Auto settings

Meastime mode ... 83
AVErage COUNT ......oiiiiiiiiiiiiic et 61, 88
Average mode

TrACES ...oiiiiiiii e 88
Averaging

Traces (remote control) ........cccceeiiiiiieiiiiiieiieeee 230
B
B2000

STALE e 45
Band

External Mixer (remote) ........cccceeviiiiiiiiieniiiiiee 157
Bandwidth settings .........ccociiiiiiii 59
Bias

External Mixer (remote) ........ccccceeviiiiiiiieniiiieeee 154
C
Capture

COUNE e

Points ....

SENGS e
Carrier

OFfSBL o 22,27
CCIR filter

AF fIIErS e 71
CCITT filter

AF fIIErS e
Center frequency ................

Automatic configuration ..

Displayed ...........cccuee... .

StEP SIZE it
Closing

Windows (remote) .......c.cooeeeiiieiiiiiieiie e 246
Color curve

Shape .............

Spectrograms
Color mapping

COlOr CUIVE ...t 94

Color range ..... 94, 95

Color SCheme .......coooviiiiiiiicc e 95

SOFtKEY 1.t 93

Spectrograms . .. 33,93

Value range .....coocueiiiiiiieiec et 34
Color scheme

SPECIrOGramM .....ccueiiiiiiiiieiiie ittt 33,95
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Comment

Limit lINES e 121
Compatibility

Limit €S ..eoiiieiiie e 114, 119
Conditions

Measurement ..o 25
Configuration

Measurement (remote) .........ccceeiiiiiiiiiieiieee e 137

Procedure ...t 40
Conventions

SCPI commands ........cccooeiiiiiiiiee e 132
Conversion loss

External Mixer (remote) ........ccccooiereieeeiineeenne 159, 160
Conversion loss tables

External Mixer (remote) ........ccoceeviiieiiiiieiiiee e 160
D
Data acquisition

Remote control ..o 187

SEtNGS .eviieieiie e 59
Data format

ASCIHI e 326

BiNArY ..o 326

REeMOLE ..o 253
DB per division

SCANING ettt 73
DBW

see Demodulation bandwidth .............cccocoini. 13
Decimal separator

Trace EXPOIt ....vvveeiiiie e 90, 91
Deemphasis filter

AF fIREIS o 72

Remote control ..........ccccoovveiiiiiiiiiic e 211,212
Deleting

Limit line values ..........ccocceiiiiiiiiiiiiiee e 123

Settings files

StaNdards ......oocveiiiiii
Delta Markers ........ooooiiiiiiiie e

DefiniNg .ovvieie i
Demodulation

AF SPECIIUM ..ot 67

Configuration .

Filter types ..o

Process

Relative (remote control) ...

Relative (remote) ........ccoceiiiiiiiiiiiiicecec 218

RF SPECLIUM .o 68

Scaling

Settings

SPECHIUM .o 66

Spectrum (Result Summary) ...

UNIES e
Demodulation bandwidth ..........ccccociiiiiiiiiiiiis

Conditions

Deemphasis filter .........ccccveveeiiie e 72

DisSplayed ........ccoiiiiiiiiiiie e 13

Maximum

Remote control ..o 190

Troubleshooting .......ccocviiiiiiiie e 130
Detectors

Relative demodulation ...........ccccoooiiiiiniiniiiiicee 219

Relative demodulation (remote) .........cccceevevniiiinenne. 218

Remote control .

TrACE i
Dev per division

SCANING et 73
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Deviation

SCAING -eeieiiiie s 75
Diagram footer information ............ccoccoiiiiiiiiniiiiie. 14
Digital standards

Configuration .........cccoiiiiiii 37

VSA MeasuremMents .......ccooceeeeiiiieeiiiie e 37
Direct path

Input configuration ... 44
Drop-out time

LI 4L o = TR SRTRTRRN 59
E
Electronic input attenuation .............cccocciiniiiini 52
Errors

IFOVLD oo e 50
Evaluation

Data basis ......cccccveiiiiiiiiiiie 15

MethodS ....oveiiiiei e 15
Evaluation methods

RemMOte ..o 238, 241
Examples

Remote control ..o 312
Export format

TIACES ettt 326
Exporting

H/Q data ..ooeeeeeeeee e

Measurement settings .

Peak liSt ..o

TrACES ..ottt
External Mixer

Activating (remote) ........ccocvviieiiiiiieieeee e

Band ..o

Programming example . .

RF OVEITaNge ......ooviiiiieiiiieec e

TYPE e
External trigger

Level (remote) ....couvivviiiiiiieeee e
F
File format

EXPOrt FIleS ...oooiiiiiiiiieeee e 326

Trace eXPOIT ....oeeiiiiieieie s 326
filename

SetliNGS v 38
Filters

A weighted (AF) ..o 71

AF e 70
CCIR (AF) it 71
CCITT (AF) ettt 71
Demodulation ..... ...27, 60

High pass (AF) ...t 70
High-pass (RF input) .... .44
Low pass (AF) .......... .71
Weighting (AF) e 7
YIG (remote) ...... .. 142
Fixed reference

DefiNiNg ..o 101
Remote control ... .

FM Spectrum

Evaluation method .........ccccoooiiiiiii i 18
FM Time Domain
Evaluation method .........ccccoooiiiiiiii 16
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Format

Data ..o

Data (remote)

see also File format ..., 326
Frame count

SOMKEY e 62
Free Run

B4 o 1= PSR SURRN 56
Frequency

Configuration .........coooiiiiiiiie e 66

Deemphasis filter ..o 72

Deviation

Deviation, scaling .........cccceiiiiiiiiie e 73

Remote control ... 177

Settings

SPAN e
Frontend Settings .......coooiiiiiiiiii e 41
H
Handover frequency

External Mixer (remote) ........cccovvevviieivnieicieeee 156
Hardware settings

Displayed ........ccooviiiiiieee e 13
Harmonics

External Mixer (remote) ........cccceeviiriiiieniienieciene 159
High pass filter

AF fIIEIS e 70
High-pass filter

RE INPUL e 44
History

SPECIrOGraMS ....couviiiiiieiie ittt 93
History Depth

SOFtKEY 1. 93
Hold

Trace Setting .....coovvviieiiiic 87
Hysteresis

Lower (Auto [eVel) ....oocuiiiiiiiiiiiic e 84

THIGGET e 58

Upper (Auto [eVel) .....oocuiiiiiiiiiiiice e 83
I
1/Q data

EXPOItiNG ...eeeieiieieeiee e 89
1/Q Power

B4 Lo 1= PSR STRRN

Trigger level (remote) . .
IF Power

I3 o 1= PP SRRTRRN

Trigger level (remote) . .
Impedance

SetliNG .eeeee e 43, 53
Input

B2000 ...t 45

Coupling ....ccccevueeenne .43, 53

Overload (remote) .......cooieiiiiiiiiiiie e 140

Settings .....ccocoveeenne 41, 52
INPUL SOUICES ..ot 41

Channels .... ....42,49

INStrument ... 43

Radio frequency (RF) .....cccoeiiiiiiiiiieeeee e 41
Inserting

Limitline values ............ccccoiiiiiiiii 123
Instruments

INPUL SOUICE ..o 43
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K
Keys
MKR => o 103
MKR FUNCT .o 104
L
Limit check
Activating/Deactivating ..........cccccoooiiiieiiiiniiicee 124
Remote control .........c..oeeevieeiiiee e 293
RESUILS ... 116
Limit lines
Activating/Deactivating ..........cccccoooiiiieniiiiiciicies 119
COMMENE ..o

Compatibility ... .
Compatible ......cccvvieiiiiiee e
Copying
Creating
Data points ....ccveeieieieecee e
Deactivating .........ccoeiiiiiiiiie e
Defining
Deleting
Deleting values
Details
Editing
Inserting values ...........ccccooiiiiiiiiiicee 123
Managing
Margin ..o
Margins ..o
Name ....
OFfSELS ..t
Remote control ... 293
Saving .
Selecting ....oouieiii e
Shifting «..eeeieeie
Threshold .
TrACES ..o
VieW filter .....oiiiiii
Violation ...
VISIDIlILY .o
KBXIS vttt
X-Offset . .
Y-8XIS eveeeeiitee ettt
Y-OFfSEE oo
Lines
Configuration ..o 117
Limit, see LImit lines .........ccccooviiiiiiiieeeee 117
Linking
Markers .....oocueeiiiiiie 98, 101
LO feedthrough .........cccooiiiiiiiii e 44
Loading
Settings files ......ooiiiiii 39
Low pass filter
AF fIREIS oo 71
Lower Level HySteresis .........cccoviiiiiiiiiiiiiciiec e 84

Margins
Limit iN€S ..oeveeieiie e 115, 122
Violation ... 116
Marker
Search area (Softkey) ........coeviiiiiiiiiieee 102
Search type (Softkey) .....cociiiiiiiiiii 102
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Marker functions
Deactivating .......coooeeieiiiiieiie e 113
Remote control ... 282
Marker peak list
see Peak list ... 112
Marker table
Evaluation method ... 23
Marker 10 Trace ........cccoiciiiiiiiii i 99
Markers
ASSIGNEd traCe ......oooiiiiiiiie e 99
Basic Settings .......cooiiiiiii 96
Configuration
Configuration (remote control) ..........ccccooiiiiiiiinninns 259
Deactivating .........ccceeiiiiiiiiee e
Delta markers
Fixed reference (remote control) ...................... 266, 282
Function configuration ...........ccccooiiiiiiiiniee 104
Linked in AF spectrum display . .
Linked in time domain ...........cccceiiiiiiiiiiiiiec
LIiNKING e
Minimum
Minimum (remote control) .........ccccceiiiiiiiiiiie e
NAB dOWN ..o
n dB down (remote control) ..
Next minimum ...
Next minimum (remote control) ..........ccccceeiiieeenennn. 277
Next peak
Next peak (remote control) .........cccceeviiiiiiiiiiieeene 277
Peak ...
Peak (remote control)
Peak list (remote control) ........cccoooeiiiiiiiiiiicieee 285
Phase noise measurement .............cccooiiiiiiiiiiens 107
Phase noise measurement (remote control) ..
POSItION ..o
POSItIONING ...eeieiiiiieieie e
Positioning (remote control) . .
Remote control ...
Search settings (remote) .......coooiiiiiiiiiiieees
Setting up (remote control)
Spectrograms (remote control) ..........cccooeoeeeiiieneinns 268
StAte .o
Step size
Step size (remote control) .......cccocceeeiiiiiiiieeieeee
Table ..o
Table (evaluation method) .
Table (remote control) ........cccoeeeiiiiiiiiiee e
Ty P et 98
X-VAIUE ..o 98
Maximizing
WiIndows (remote) ........oeeiiiiiiiiiiieeiiiee e 235
Measurement channels
INPUL SOUICE ..o 42,49
Measurement time ..........ccciiviiiiiiiiiie 60, 61
Auto settings
DisSplayed ........eeiiiiiieie e
Effects ..o
Value range .
MINIMUM
Marker positioning ........cccocoeiiiiiiii e 104
Next
Minimum attenuation .............ccccoii 47
MKR ->
Y e 103
MKR FUNCT
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Modulation
DePth .o
Depth, scaling .
FreqUEeNCY ......oooiiiiiie s
MUItiple ZOOM ..o
N
n dB down
Delta value .......cccoeviiiiiiiiiie e 107
MK . 107
Remote control ..o 289
Name
Limit lINES ..
Next Minimum ..o
Marker positioning ...
NEXt PEAK .....ooiiiiiiiiiic e
Marker positioning ........cccocveiiiiiein e
(o)
Offset
Limit lINES .
Reference level
Options
Electronic attenuation ...........ccccooooiiiiiiiiiii e 52
High-pass filter
Oscilloscope
AAArESS ... 46
Overload
RF input (remote) ......coociieiiiiiiiiee e 140
Overview
Configuration K7 ........cooiiiiiiiie e 39
P
Peak exCursion ........ccccoceeeiiiieeiiieciec e 102, 110, 113
Peak list
COoNfIQUIING et 110
Displaying .......... ...10
Evaluation method ..........cccccooiiiiiiiiien 23
Exporting ............... .. 113
Marker numbers ..........ccccoe.. .. 113
Maximum number of peaks ... 112
Remote control ...................... ... 285
Sort mode ... .12
SEAE i 112
Peak search
Area (spectrograms) .... ... 102
Excursion ..........c....... .. 110
Limits ..oooeiiiii ...10
Reference marker ..... ... 101
Type (SPECLrOgrams) .......ccveeiueeiieeiieeieesiee e 102
Peaks
Marker positioning ...
NEXE e
Performance
IMPrOVING ...veiiiiiiie e 28
Performing
Analog Modulation Analysis .........cccceeveiiiiiieneennnn. 128
Persistence spectrum
SPECITOGraM ..ottt 34
Phase
Deviation ...............
Deviation, scaling .. .
UNIE e
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Phase noise measurement

Activating/Deactivating ..........cccccoeieeeriiieeniiieeneeee 109

Deactivating

MAFKET ..o

Remote control ..........c.oveeviiiiiiiee e 292
Phase Wrap

ACHVALING .eeeieiie e 66
PM Spectrum

Evaluation method .............oooiiiiii i 19
PM Time Domain

Evaluation method ............cooooiiiiiii 17
Ports

External Mixer (remote) ........ccccoeiiiieiiiiiiiiee e 161
Position

Limit line values ..........ccccovviiiiiiiiiiiiee e 123
Power splitter mode .........cocceieiiiiiiii e 46, 148
Preselector .........uiiiiiiiieeeee e 46
Preset

Bands (External Mixer, remote) ..........cccceeieieiieeenne 157
Presetting

Channels ......ccuuiiieiee e 41
Pretrigger ..o 58
Programming examples

External MiXer ..........oovieiiiiiiieiee et 161

StAtiStICS ..vvviiiiii 306, 307
Protection

RF input (remote) .......oociiiiiiiiiie e 140
Q
Quick Config

TrACES vveeeeeieee ettt ee et ee et e et e et e e nnne e e e 88
R
RANGE .o 76

Scaling . ... 76
RBW .............. ...60

Displayed .... .. 13

Remote control .........c.oeeeviiiiiiieee e 189
Reference

FIXEA oo 101

MAFKET ..o 101
Reference leVel ..........ooooviiiiiieieieiceee e 50

Auto level .... ...51,83

DisSplayed ........eeiiiiie i 13

Offset ...ccccvvvveeeenn. .51

Offset, displayed .. .. 13

POSItION ..o 76

Unit ...... 50, 51

ValUE oo 50
Reference marker ... ... 98
Reference value ...... .. 74

Position .......... .74
Remote commands

BasiCs ON SYNtAX ....cocvviiiiiiieiiieeeiee e 132

Boolean values .... . 135

Capitalization .... . 133

Character data .. . 136

Data blocks ....... . 136

Numeric values .... . 134

Optional keywords ... 133

Parameters .......... ... 134

SHNGS e 136

SUFIXES oot 133
Res BW

SEE RBW ..o 60
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Resetting
RF input protection .........cccooiiiiiini e, 140

Residual FM .......ooiiiii e 27

Resolution bandwidth
S€e RBW ..o 60

Restoring
Channel settings ........cooooiiiiiiiiiee e 41
Standard files ... 39

ReSUIt DISPlay ......coeiiiiiieiiiieeiiee e 12

Result displays
Marker table ... 23
Peak list
SPECIrOGramS ....coiiiiiiiiiie et 15

Result Summary
Demodulation Spectrum ...........ccoooeieiiiiiiiiiee e 68
Evaluation method ... 21
Retrieving values (remote) .........ccccoociiiiiiiiniieeennn. 254

Results
ANAIYZING ..o 85
Data format (remote) ........ccceeiiiiiiiiiieeeee 253
Exporting
Retrieving (remote control) ..........cccooiiiiiiiiiiieeee 248
StabIlity oo 28

RF attenuation
AULO Lo
Manual ...

RF full span .

RE INPUL Lo
Overload protection (remote) .........cccceeiiieeiiiiieniieenn. 140
Remote ... 139

RF overrange
External MiXer ........cccooiiiiiiiiiii e 161

RF Power
LI 4L o = TR SRTRTRRN 57
Trigger level (remote) ......cccoeiiiiiiiiieeiieeeee e 195

RF Spectrum
Evaluation method ... 21
Troubleshooting ..........ccceeiiiiiiii e 130

RF Time Domain
Evaluation method ... 20

S

Sample rate ..o 27

Samples
Performance .........cccoeiiiiiiii e 28

Saving
LIMit iNeS ..ocveiiiieeee e 123
SENGS .veiieiieiiieeee e 39

Scaling
AF e
Amplitude range, automatically .

AULOMALIC ..o
Configuration ..........ccceeiiiiiiiie
Result Summary

R s
Y-8XIS oo
Y-axis (remote control) ....

SCreen [ayout ........coouiiiiiiie e

Search Configuration (SOftKey) ........cccceeiveriiiiiiiiiiiies

Search settings
Markers (remote) .........ccoceerieeiiiiiii e 276

Select Frame
SOFtKEY .t 62, 92
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