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Preface

About this Manual

1 Preface

1.1 About this Manual

This Multi-Carrier Group Delay User Manual provides all the information specific to the
application. All general instrument functions and settings common to all applications and
operating modes are described in the main R&S FSW 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 Multi-Carrier Group Delay Application
Introduction to and getting familiar with the application

About the measurement
General concept of the MCGD measurement and typical applications

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 measure-
ment

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 Multi-Carrier Group Delay Application
Step-by-step instructions to perform a basic MCGD measurement

Measurement Examples
Detailed measurement examples to guide you through typical measurement scenar-
ios 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 test setup

Remote Commands for Multi-Carrier Group Delay Measurements

Remote commands required to configure and perform Multi-Carrier Group Delay
measurements in a remote environment, sorted by tasks

(Commands required to set up the environment or to perform common tasks on the
instrument are provided in the main R&S FSW User Manual)

Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

Annex
Reference material

List of remote commands
Alpahabetical list of all remote commands described in the manual

Index

|
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Documentation Overview

1.2 Documentation Overview

The user documentation for the R&S FSW consists of the following parts:

e "Getting Started" printed manual
e Online Help system on the instrument

e Documentation CD-ROM with:
— Getting Started

— User Manuals for base unit and options
— Service Manual

— Release Notes

— Data sheet and product brochures

Online Help

The Online Help is embedded in the instrument's firmware. It offers quick, context-sen-
sitive access to the complete information needed for operation and programming. Online
help is available using the % icon on the toolbar of the R&S FSW.

Getting Started

This manual is delivered with the instrument in printed form and in PDF format on the
CD. It provides the information needed to set up and start working with the instrument.
Basic operations and handling are described. Safety information is also included.

The Getting Started manual in various languages is also available for download from the
R&S website, on the R&S FSW product page at http://www2.rohde-schwarz.com/prod-
uct/FSW.html.

User Manuals
User manuals are provided for the base unit and each additional (software) option.

The user manuals are available in PDF format - in printable form - on the Documentation
CD-ROM delivered with the instrument. In the user manuals, all instrument functions are
described in detail. Furthermore, they provide a complete description of the remote con-
trol commands with programming examples.

The user manual for the base unit provides basic information on operating the R&S FSW
in general, and the Spectrum application in particular. Furthermore, the software func-
tions that enhance the basic functionality for various applications are described here. An
introduction to remote control is provided, as well as information on maintenance, instru-
ment interfaces and troubleshooting.

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

All user manuals are also available for download from the R&S website, on the R&S FSW
product page at http://www2.rohde-schwarz.com/product/FSW.html.

User Manual 1173.9405.02 — 04 6
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Preface

1.3

1.31

1.3.2

Conventions Used in the Documentation

Service Manual

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

Release Notes

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

The most recent release notes are also available for download from the R&S website, on
the R&S FSW product page at http://www2.rohde-schwarz.com/product/FSW.html >
Downloads > Firmware.

Conventions Used in the Documentation

Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface ele- All names of graphical user interface elements on the screen, such as dia-

ments" log boxes, menus, options, buttons, and softkeys are enclosed by quota-
tion marks.

KEYS Key names are written in capital letters.

File names, commands, File names, 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 quotation
marks.

Conventions for Procedure Descriptions

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

|
User Manual 1173.9405.02 — 04 7


http://www2.rohde-schwarz.com/product/FSW.html

Conventions Used in the Documentation

The term "select" may refer to any of the described methods, i.e. using a finger on the
touchscreen, a mouse pointer in the display, or a key on the instrument or on a keyboard.



R&S®FSW-K17 Welcome to the Multi-Carrier Group Delay Application

Starting the Multi-Carrier Group Delay Application

2 Welcome to the Multi-Carrier Group Delay
Application

The R&S FSW-K17 option is a firmware application that adds functionality to perform
Multi-Carrier Group Delay measurements to the R&S FSW.

The Multi-Carrier Group Delay application features:

e highly accurate group delay measurement for large spans
e orthogonal measurement method
e frequency converted group delay measurement
e storage and loading functions for reference data
e storage functions for measurement settings and results
e graphical display of:
— group delay

— magnitude and phase at carrier frequency points in measurement or reference
signal

e interactive or remote measurement control

This user manual contains a description of the functionality that the application provides,
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 FSW User Manual. The latest version is available for download at
the product homepage.

Installation

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

2.1 Starting the Multi-Carrier Group Delay Application

The Multi-Carrier Group Delay application adds a new measurement to the R&S FSW.

To activate the Multi-Carrier Group Delay application

1. Press the MODE key on the front panel of the R&S FSW.

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

2. Select the "MC Group Delay" item.

User Manual 1173.9405.02 — 04 9
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Welcome to the Multi-Carrier Group Delay Application

2.2

Understanding the Display Information

The R&S FSW opens a new measurement channel for the Multi-Carrier Group Delay
application.

The measurement is started immediately with the default settings. It can be configured
in the Multi-Carrier Group Delay "Overview" dialog box, which is displayed when you
select the "Overview" softkey from any menu (see chapter 6.2, "Configuration Over-
view", on page 25).

Multiple Measurement Channels and Sequencer Function

When you activate an application, a new measurement channel is created which deter-
mines the measurement settings for that application. The same application can be acti-
vated with different measurement settings by creating several channels for the same
application.

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

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

If activated, the measurements configured in the currently active channels are performed
one after the other in the order of the tabs. The currently active measurement is indicated
by a €& symbol in the tab label. The result displays of the individual channels are updated
in the tabs (including the "MultiView") as the measurements are performed. Sequential
operation itself is independant of the currently displayed tab.

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

Understanding the Display Information

The following figure shows a measurement diagram during analyzer operation. All dif-
ferent information areas are labeled. They are explained in more detail in the following
sections.

|
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Understanding the Display Information

Multiview 2 Spectrum # GroupDelay

el Level 0.00 B Meas Time ©ms  Last Ref Cal 2027 18 Growp Delay Absolite

ALt 0d Freq 1004 Span iz Rel Cal Freq 0
TRO:EXT]

1 Magnitude 9 e-: Cifw 2 Phase

CF 1.0 GMHz 100000 ez f Span 1.0 Mblet€F 1.0 GHz
3 Group Delary

Span 1.0 MHz
-]

B L e e L L L

CF 1.0 GHz 9 O0.0 k- S Spean 10 M

1 = Channel bar for firmware and measurement settings

2+3 = Window title bar with diagram-specific (trace) information

4 = Diagram area

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

6 = Instrument status bar with error messages, progress bar and date/time display

Channel bar information

In the Multi-Carrier Group Delay application, the R&S FSW shows the following settings:

Table 2-1: Information displayed in the channel bar in the Multi-Carrier Group Delay application

Ref Level Reference level

Att Mechanical and electronic RF attenuation

Offset Reference level offset

Freq Center frequency for the RF signal

Meas Time Measurement time

Span Measurement bandwidth

Last Ref Cal Timestamp of most recently performed reference calibration (if it has already
been performed)

Ref Cal Freq Frequency used for reference calibration

Group Delay Mode of group delay result display (absolute or relative)

Carrier Offset Offset of the carrier from the center frequency

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

User Manual 1173.9405.02 — 04 1
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e e s |
Understanding the Display Information

only when applicable for the current measurement. For details see the R&S FSW Getting
Started manual.

Window title bar information

For each diagram, the header provides the following information:

1 Magnitude

D @

Fig. 2-1: Window title bar information in Multi-Carrier Group Delay application

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

5 = Trace mode

Diagram footer information

The diagram footer (beneath the diagram) contains the center frequency and span and
the range displayed per division.

Status bar information

Global instrument settings, the instrument status and any irregularities are indicated in
the status bar beneath the diagram. Furthermore, the progress of the current operation
is displayed in the status bar.
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3 About the Measurement

Frequency delay in transmitted signals

All frequency components of a signal are delayed when passed through a device such
as an amplifier, a loudspeaker, or propagated through space or a medium, such as air.
This signal delay will be different for the various frequencies unless the device has the
property of being linear phase. The delay variation means that signals consisting of mul-
tiple frequency components will suffer distortion because these components are not
delayed by the same amount of time at the output of the device. This changes the shape
of the signal in addition to any constant delay, which can result in a signal that no longer
matches the receiver filter, which in turn results in degraded Signal to Noise Ratio (SNR)
or Bit Error Rate (BER).

Group delay as a characterization of transmission components

The delay of all frequencies together is referred to as the group delay and can be used
to characterize the quality of transmission for such components. Group delay is also a
measure of how long it takes for a signal's information to propagate through a channel
or device under test.

Since digital modulation schemes in which the frequency plays an important role are very
common, the group delay is of special interest to all manufacturers or testers of trans-
mission components, as well as frequency converters. Satellite transponders, for exam-
ple, need to be characterized by the phase transmission in addition to the amplitude
transmission. Both values can be determined precisely and easily with the R&S FSW
Multi-Carrier Group Delay application.

The Multi-Carrier Group Delay measurement method

The R&S FSW Multi-Carrier Group Delay application evaluates an input signal provided
by a signal generator. After a preliminary reference measurement of this signal without
the device under test, the same signal is evaluated with the device subsequently. Instead
of evaluating the timing of the signals, the phase shift and magnitude response of multiple
carriers across frequency is measured. A baseband signal consisting of several unmodu-
lated carriers with a fixed step size is used as an input signal, allowing for a very quick
wideband measurement. By measuring the phase differences between the two signals
atthe input and at the output, the application calculates the relative phase between output
and input.

However, the phase of the carriers at the input to the DUT does not actually have to be
measured. Instead, the results are normalized. That way, no reference path or connection
is needed between the input and the output of the DUT. A reference mixer in the signal
generator provides a phase reference at the IF frequency. Thus, a constant delay factor
is eliminated and the group delay is calculated relative to the reference signal.

If an external trigger is used, the absolute group delay can also be calculated. Absolute
group delay is of interest for instance to equalize the delay of two channels, characterize
cables and design quadrature FM demodulators.

|
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Fig. 3-1: Multi-Carrier Group Delay Measurement Setup
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Evaluation Methods for Multi-Carrier Group Delay

4 Measurements and Result Display

The data that was measured by the R&S FSW can be evaluated using various different
methods. In the Multi-Carrier Group Delay application, up to 6 evaluation methods can
be displayed simultaneously in separate windows.

All results are determined from the 1/Q data set captured for the measurement.

Storing Results

The results of the Multi-Carrier Group Delay measurement can be stored to a file, either
in CSV or ASCII format. The results of the calibration (reference) measurement can also
be stored in CSV format.

e Evaluation Methods for Multi-Carrier Group Delay........c.ccoeveviiiieiiiiieiiccee e, 15

4.1 Evaluation Methods for Multi-Carrier Group Delay

The following evaluation methods can be selected for Multi-Carrier Group Delay meas-

urements.

=T | 11 (0o [ 15
[ AT T 16
Magnitude REfEIENCE.........co e 16
[ AT R R (ST =T R[0T TR 17
(€T 0 oI D=1 = S 17
(7= [0 TR 18
Y = T ST 1= o] (=T 18
Magnitude

Displays the spectrum of the input signal. In contrast to the Spectrum application, the
frequency values are determined using an Discrete frequency transformation (DFT) from
the recorded 1/Q data set.
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Evaluation Methods for Multi-Carrier Group Delay

1 Magnitude o1 Clrw

CF 1.0 GH=z Span 1.0 M

SCPI command:
LAY:ADD? '1l',RIGH,MAGN

(see LAYout :ADD[:WINDow] 2 on page 109)

Phase
Displays the phase deviations of the measured signal (in rad or °) versus frequency.

2 Phase

100.0 kHz/ Span 1.0 MHz

SCPI command:
LAY:ADD? '1l',RIGH, PHAS

(see LAYout:ADD[:WINDow] 2 on page 109)

Magnitude Reference
Displays the spectrum of the reference signal. In contrast to the Spectrum application,
the frequency values are determined using DFT from the recorded 1/Q data set.
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Evaluation Methods for Multi-Carrier Group Delay

4 Magnitude Reference

CF 1.0 GHz 100.0 kHz/ Span 1.0 MHz

SCPI command:
LAY:ADD? 'l',RIGH,RMAG

(see LAYout:ADD[:WINDow] 2 on page 109)

Phase Reference
Displays the phase deviations of the reference signal (in rad or °) versus frequency.

I5Phase Reference o1 Clrw

CF 1.0 GHz 100.0 kHz/ Span 1.0 MHz

SCPI command:
LAY:ADD? '1l',RIGH,RPH
(see LAYout:ADD[:WINDow] 2 on page 109)

Group Delay
Displays the time deviations of the signal versus frequency.

Note: This result display requires a calibration measurement (see "Calibrate (Execute
Reference Calibration)" on page 47).
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Evaluation Methods for Multi-Carrier Group Delay

roup Delay

100.0 kHz/ Span 1.0 MHz

SCPI command:
LAY:ADD? 'l',RIGH,GRPD

(see LAYout :ADD[:WINDow] ? on page 109)

Gain
Displays the gain in magnitude from the reference trace to the measurement trace in dB
or percent. This diagram characterizes the transmission behavior of the DUT.

Note: This result display requires a calibration measurement (see "Calibrate (Execute
Reference Calibration)" on page 47).

CF 1.0 GHz 1.89 MHz/ Span 18.9 MHz

SCPI command:
LAY:ADD? 'l',RIGH,GAIN

(see LAYout :ADD[:WINDow] 2 on page 109)

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

This table may be displayed automatically if configured accordingly (see "Marker Table
Display" on page 62).
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e e s |
Evaluation Methods for Multi-Carrier Group Delay

C stmulus [ Function Function Result
12.197 GHz 1B Count 13.197
I A =
I
|

SCPI command:
LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 109

|
User Manual 1173.9405.02 — 04 19



R&S®FSW-K17 Measurement Basics

Definitions

5 Measurement Basics

Some background knowledge on basic terms and principles used in Multi-Carrier Group
Delay measurements is provided here for a better understanding of the required config-
uration settings.

5.1 Definitions

Group delay
Group delay is a measure of phase distortion and defined as the derivation of phase over
frequency:
l dpu(f) .
z-(f) = _E ' # Wlth @delta (f) = unwrap (¢meas (f) - ¢cal (f))

Gain (Magnitude flatness)

The gain (also referred to as the magnitude flatness or amplitude flatness) is defined as
the relation between the measured magnitude and the reference (calibration) magnitude:

M f
Gainf) - Slze== L) 1(,))
cal

The gain describes the transmission behavior of the DUT.

5.2 The Multi-Carrier Measurement

The R&S FSW Multi-Carrier Group Delay application evaluates an input signal provided
by a signal generator. A signal consisting of several unmodulated carriers with a fixed
step size is used as an input signal.

Span

The frequency span to be swept during the measurement is determined by the number
of carriers in the input signal and the spacing between them. It is recommended that you
set the span according to the following equation:

Span = (Number of carriers -1) * carrier spacing (Af)

|
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|
The Multi-Carrier Measurement

Example:
A span = 3 * carrier spacing (Af) is required to measure a signal with four carriers.
Span

l

trit

Center
Fraguency

As a rule, the span can only be defined as a multiple of the carrier spacing.

Center frequency and carrier offset

If the carriers are not aligned with the defined center frequency, the offset can be deter-
mined automatically or, set to a fixed value (depending on the number of carriers) to
enhance the result display.

Demodulation bandwidth

The bandwidth to be demodulated during the measurement is determined automatically
by the application from the defined span and carrier spacing.

Measurement time

The required duration of the measurement can be determined automatically by the appli-
cation according to the defined carrier spacing and span, or it can be configured manually.
Averaging results

The calculated values can be averaged over several sweeps in order to obtain more
reliable results.

Orthogonal calculation method

The orthogonal calculation method aligns the trace points in the result display to the
carrier frequencies of the input signal. To do so, a DFT window length equaling 1/Af is
used.

Absolute vs relative group delay

The group delay is calculated relative to the reference signal, eliminating any constant
delay factors. If an external trigger is used, the absolute group delay can also be calcu-
lated.

|
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The Calibration (Reference) Measurement

5.3 The Calibration (Reference) Measurement

The Multi-Carrier Group Delay measurement method requires a preliminary reference
measurement of the input signal without the device under test before the actual group
delay measurement. This reference measurement is also referred to as the calibration
measurement. The results of this measurement are stored internally in the R&S FSW to
be used as a reference for the group delay calculation in the subsequent measurement
with the DUT.

The results of the calibration measurement can be stored to a file and loaded as reference
data for future measurements with the same setup.

The date and time of the most recently performed or loaded calibration measurement is
indicated in the channel bar.

5.4 Measurement Setup

Before a Multi-Carrier Group Delay measurement can be performed, the R&S FSW must
be set up in a test environment. This section describes the required settings of the R&S
FSW. Before starting the measurements, the R&S FSW has to be configured correctly
and supplied with power as described in the R&S FSW Getting Started manual, "Pre-
paring For Use". Furthermore, the application firmware R&S FSW-K17 must be enabled.
Installation and enabling of the application firmware are described in the R&S FSW Get-
ting Started manual or in the Release Notes.

A Multi-Carrier Group Delay measurement requires the following devices:

e A baseband signal generator, e.g. a Vector Signal Generator R&S SMU
e The R&S FSW with application firmware R&S FSW-K17: Multi-Carrier Group Delay
e The device under test to be analyzed

» Connect the signal generator output to the RF INPUT connector of the R&S FSW -
first without the DUT, then with the DUT inbetween.

For absolute group delay measurement, connect the trigger output of the signal generator
to one of the trigger inputs (TRIGGER INPUT) of the R&S FSW (see "Trigger 2/3"

on page 42).
‘ 1. Cal .
genarsor FSW
2. Meas} buT 2. Meas}
Y
Trigger

Fig. 5-1: Multi-Carrier Group Delay test setup
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Measurement Setup

It is recommended that you use an input signal with a low crest factor to get the phase
response of the DUT. Furthermore, an external frequency reference is recommended for
high accuracy measurements.

The following list summarizes the necessary measurement and calculation steps:

1. Calibration measurement without DUT:
(pcal(k)

2. Measurement with DUT:
(omeas(k)

3. Evaluate group delay:

r(f>=—2i-%”(f) With @y (f) = unwrap(@,e. (/) ~ 0o (/)
Vg df
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Default Settings for Multi-Carrier Group Delay measurements

6 Configuration

Multi-Carrier Group Delay Application

Multi-Carrier Group Delay measurements require a special application on the R&S FSW,
which you activate using the MODE key on the front panel.

When you switch the application of a measurement channel to Multi-Carrier Group Delay
application the first time, a set of parameters is passed on from the currently active appli-
cation (see chapter 6.1, "Default Settings for Multi-Carrier Group Delay measurements",
on page 24). After initial setup, the parameters for the measurement channel are stored
upon exiting and restored upon re-entering the channel. Thus, you can switch between
applications quickly and easily.

When you activate a measurement channel in Multi-Carrier Group Delay application, a
Multi-Carrier Group Delay measurement for the input signal is started automatically with
the default configuration. The "MCGD Meas" menu is displayed and provides access to
the most important configuration functions.

e Default Settings for Multi-Carrier Group Delay measurements..........cccccvvveeeeeeennenn. 24
e  Configuration OVEIVIEW..........ccoiiiiiiiieee e e e e e e e e e e e e e s areeeeeees 25
O INPUL SEHINGS ..o e —— 27
o Amplitude and Y-AXiS SCaliNG........cceeiiiiiiiicccee e 29
L I o (=T [ 1= Ty VS T=Y ] o U 36
L I I8y o o =Y = 11 T 1 38
o Multi-Carrier Configuration............eciiiiiiiiiiii e 43
L AV =TT o S T= 1] o [T 48
@ Data OUIPUL.... oo e e e ———— 49
0 AUtOMALIC SEHINGS. ..o i i i —— 51

6.1 Default Settings for Multi-Carrier Group Delay meas-
urements

When you switch the application of a measurement channel to Multi-Carrier Group Delay
application the first time, a set of parameters is passed on from the currently active appli-
cation:

e center frequency and center frequency offset

e reference level and reference level offset

e attenuation

After initial setup, the parameters for the measurement channel are stored upon exiting

and restored upon re-entering the channel. Thus, you can switch between applications
quickly and easily.

Apart from these settings, the following default settings are activated directly after a
measurement channel has been set to Multi-Carrier Group Delay application, or after a
Preset Channel:

|
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Table 6-1: Default settings for Multi-Carrier Group Delay channels

Parameter Value

Span 10.0 MHz

Sweep mode CONTINUOUS

Trigger settings FREE RUN

Trigger offset 0

Carrier Spacing 200 kHz

Measurement time 25 ms (manual)

Sweep count 0

Group Delay mode absolute

Traces 1: Clr/Write, 2-4: blank

Evaluations Window 1: Magnitude
Window 2: Phase
Window 3: Group Delay

6.2 Configuration Overview

N-E- Throughout the measurement channel configuration, an overview of the most important
I—i’_’ currently defined settings is provided in the "Overview". The "Overview" is displayed when
you select the "Overview" icon, which is available at the bottom of all softkey menus.

Overview

Ovarview | Meas Time 25 ms  Last Ref Cal B Cal Dsts  Group Delay ‘:-

Multi Carrier Gr

Ref Level
Level Offset Center
At Frequency Offset

= =
Amplitude Frequency Trigger

i [
Multi Carrier Config Analysis

Dig. BB Oul Span Trace 1
Carr, Spacing Marker 1
Trigger Out Meas Time
Sweep Count
Group Delay

L R Tl 1 Magnitude H

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

|
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In particular, the "Overview" provides quick access to the following configuration dialog
boxes (listed in the recommended order of processing):

1. Input Settings
See chapter 6.3, "Input Settings", on page 27

2. Amplitude Settings
See chapter 6.4, "Amplitude and Y-Axis Scaling", on page 29

3. Frequency Settings
See chapter 6.5, "Frequency Settings", on page 36

4. Trigger Settings
See chapter 6.6, "Trigger Settings", on page 38

5. Multi-Carrier Configuration
See chapter 6.7, "Multi-Carrier Configuration”, on page 43

6. Output Settings
See chapter 6.9, "Data Output", on page 49

7. Analysis
See chapter 7, "Analysis", on page 54

8. Display Configuration
See chapter 7.4, "Display Configuration", on page 66

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

To configure settings

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

For step-by-step instructions on configuring Multi-Carrier Group Delay measurements,
see chapter 9, "How to Perform Measurements in the Multi-Carrier Group Delay Appli-
cation", on page 70.

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

Note that the PRESET key on the front panel restores all measurements in all mea-
surement channels on the R&S FSW to their default values!

See chapter 6.1, "Default Settings for Multi-Carrier Group Delay measurements”,
on page 24 for details.

SCPI command:
SYSTem:PRESet :CHANnel [ : EXECute] on page 83

|
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6.3

Input Settings

Specifics for

The measurement channel may contain several windows for different results. Thus, the
settings indicated in the "Overview" and configured in the dialog boxes vary depending
on the selected window.

Select an active window from the "Specifics 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.

Input Settings

The input signal determines which data the R&S FSW will analyze.
Input settings can be configured via the INPUT/OUTPUT key, in the "Input" dialog box.

Some settings are also available in the "Amplitude" tab of the "Amplitude" dialog box.

O)\ The Digital 1Q input source is only available in applications that support I/Q data pro-

) cessing and is described in detail in the R&S FSW 1/Q Analyzer User Manual.

6.3.1

L I & Vo [T TN o =Y [0 T=Y o o VA [ o1 o U ) S 27

Radio Frequency Input

The default input source for the R&S FSW is "Radio Frequency", i.e. the signal at the RF
INPUT connector on the front panel of the R&S FSW. If no additional options are installed,
this is the only available input source.

|
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Input Settings

Radio
Frequency

Input

Impedance

High Pass Filter 1..3 GHz m
Vicpresciecor (R O |

[T o]0 1 @70 o] 1 oo U 28
T g 0T=T0 £= g o7 TSP 28
High-Pass Filter 1...3 GHzZ....ooi e 29
D R =TT 1o (o) SR 29
Input Coupling

The RF input of the R&S FSW can be coupled by alternating current (AC) or direct current
(DC).

AC coupling blocks any DC voltage from the input signal. This is the default setting to
prevent damage to the instrument. Very low frequencies in the input signal may be dis-
torted.

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.

SCPI command:
INPut:COUPling on page 84

Impedance
The reference impedance for the measured levels of the R&S FSW can be set to 50 Q
or75 Q.

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

SCPI command:
INPut:IMPedance on page 85
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Amplitude and Y-Axis Scaling

High-Pass Filter 1...3 GHz

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 R&S FSW in order to measure the
harmonics for a DUT, for example.

This function requires option R&S FSW-B13.

(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 sup-
pressed sufficiently by the YIG filter.)

SCPI command:
INPut:FILTer:HPASs[:STATe] on page 84

YIG-Preselector

Activates or deactivates the YIG-preselector.

An internal YIG-preselector at the input of the R&S FSW ensures that image frequencies
are rejected. However, this is only possible for a restricted bandwidth. In order to use the
maximum bandwidth for signal analysis you can deactivate the YIG-preselector at the
input of the R&S FSW, which may lead to image-frequency display.

Note that the YIG-preselector is active only on frequencies greater than 8 GHz. Therefore,
switching the YIG-preselector on or off has no effect if the frequency is below that value.

Note:

For the following measurements, the YIG-Preselector is off by default (if available).
e 1/Q Analyzer (and thus in all applications in MSRA operating mode)

e Multi-Carrier Group Delay

e GSM

INPut:FILTer:YIG[:STATe] on page 84

6.4 Amplitude and Y-Axis Scaling

The amplitude and y-axis scaling are configured in the "Amplitude" dialog box. Amplitude
settings are identical to the base unit.

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

» To display this dialog box, do one of the following:

e Select the "Amplitude" button in the "Overview".
e Select the AMPT key and then the "Amplitude Config" softkey.

AMPIItUAE SEHINGS.....ci i a e e e e 30
Yoz [T a T (g LT A AN T 32
[T (USSP 36
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Amplitude and Y-Axis Scaling

6.4.1 Amplitude Settings

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

To configure the amplitude settings

Amplitude settings can be configured via the AMPT key or in the "Amplitude" dialog box.
» To display the "Amplitude” dialog box, do one of the following:

e Select "Input/Frontend" from the "Overview" and then switch to the "Amplitude”
tab.

e Select the AMPT key and then the "Amplitude Config" softkey.

Amplitude

Reference Level Input Settings

Value

Preamplifier On

Impedance

Offset

Umnit

Electronic Attenuation

State

Value

REFEIENCE LEVEL ... et 30
L Shifting the Display (OffSEt).........ccevevevereeeeereeeeereeeeeeeeeeeeeeeeeeae e e seae e aeeens 31
L N (=T 11 F= 1 o o P 31
L AHENUALION MOAE / VAIUE........eeeeee et eeee e eeee et ses e en e 31
Using Electronic Attenuation (Option B25)......ceeeeveeiiiiiii i 31
T aT 01U aRS 7= 1] 0o [ 32
L Preamplifier (OPtON B24)........coeeeeeeee e eeee s eeese e seee e s s eee e e 32

Reference Level
Defines the expected maximum reference level. Signal levels above this value may not
be measured correctly, which is indicated by the "IFOVL" status display.

The reference level is also used to scale power diagrams; the reference level is then used
as the maximum on the y-axis.

Since the R&S FSW hardware is adapted according to this value, it is recommended that
you set the reference level close above the expected maximum signal level to ensure an
optimum measurement (no compression, good signal-to-noise ratio).
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e
Amplitude and Y-Axis Scaling

Note that the "Reference Level" value ignores the Shifting the Display (Offset). It is
important to know the actual power level the R&S FSW must handle.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RLEVel on page 85

Shifting the Display (Offset) < Reference Level
Defines an arithmetic level offset. This offset is added to the measured level irrespective
of the selected unit. The scaling of the y-axis is changed accordingly.

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

Note, however, that the Reference Level value ignores the "Reference Level Offset". It
is important to know the actual power level the R&S FSW must handle.

To determine the required offset, consider the external attenuation or gain applied to the
input signal. A positive value indicates that an attenuation took place (R&S FSW increa-
ses the displayed power values) , a negative value indicates an external gain (R&S FSW
decreases the displayed power values).

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

SCPI command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :RLEVel:0FFSet on page 86

RF Attenuation
Defines the attenuation applied to the RF input.

Attenuation Mode / Value — RF Attenuation

The RF attenuation can be set automatically as a function of the selected reference level
(Auto mode). This ensures that the optimum RF attenuation is always used. It is the
default setting. By default and when Using Electronic Attenuation (Option B25) is not
available, mechanical attenuation is applied.

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

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

SCPI command:
INPut:ATTenuation on page 86
INPut:ATTenuation:AUTO on page 87

Using Electronic Attenuation (Option B25)
If option R&S FSW-B25 is installed, 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.
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6.4.2

Amplitude and Y-Axis Scaling

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) >13.6 GHz.

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as pos-
sible to reduce the amount of mechanical switching required. Mechanical attenuation may
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 attenu-
ation may be set to automatic mode, and the full attenuation is provided by the mechanical
attenuator, if possible.

Both the electronic and the mechanical attenuation can be varied in 1 dB steps. Other
entries are rounded to the next lower integer value.

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

INPut:EATT:STATe on page 88

INPut:EATT:AUTO on page 87

INPut :EATT on page 87

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

The parameters "Input Coupling" and "Impedance" are identical to those in the "Input”
settings, see chapter 6.3, "Input Settings", on page 27.

Preamplifier (option B24) — Input Settings
If option R&S FSW-B24 is installed, a preamplifier can be activated for the RF input signal.

For R&S FSW 26 models, the input signal is amplified by 30 dB if the preamplifier is
activated.

For R&S FSW 8 or 13 models, the following settings are available:

"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
"30 dB" The RF input signal is amplified by about 30 dB.

SCPI command:
INPut:GAIN:STATe on page 88
INPut:GAIN[:VALue] on page 88

Scaling the Y-Axis

The individual scaling settings that affect the vertical axis are described here.

Note that scaling settings are window-specific, as opposed to the amplitude settings.

/ Depending on the result display, different methods of defining the scaling are available.

|
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To configure the y-axis scaling settings

Vertical Axis settings can be configured via the AMPT key or in the "Amplitude" dialog
box.

» To display the "Amplitude" dialog box, do one of the following:
e Select "Amplitude" from the "Overview".
e Select the AMPT key and then the "Scale Config" softkey.

Ereg 1101].1) OUIp L el y

Amplitude Scaling Unit

Range

Scaling

ﬂ Logarithmic
Range 100 dB - )
Linear Percent

; : . Linear with Unit
Ref Level Position {lﬂl}.ﬂ %o J

LN [T Tl 1: Magnitude :

Fig. 6-1: Scaling settings for Magnitude display
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Amplitude and Y-Axis Scaling

Ll

Amplitude Scaling uUnit

Scaling according to min and max values:

=

Max 360.0 ° ]
\3

Min -360.0 @

Scaling according to reference and per div:

1
Per Division (FZRK |
R —

Ref Position |[FKUETY
\3

Ref Value .l ]

Fig. 6-2: Scaling settings for Phase and Group Delay display

Defining a Range and the Reference Level POSItioN..........cooociiiiiiiiiiinieceeeen 34
L RANGE. .. ittt ettt ettt ettt a ettt eanaeeeenanaees 34
L REf LOVEI POSIION. .....eeeeeeeeee ettt e e e e e een s e s 34
L SCAIING. c.. ettt ettt et ettt ee et e e 35
Configuring a Reference Point and DiViSIONS...........uueieeieeieieiiiicccciniieeiee e e e 35
L Y-AXis REfErence VAlUE.........coovevevieeeeeeeieeeeseeeeeeesee s st se st snes s sessesesnans 35
L Y-Axis Reference POSIHION............ccvevevivereeieeceeeees s res s e seesenas 35
L RANGE PEI DIVISION. ......eeeeeeecececececteteteteieeeeeeeeeeeeeaeaeae st teseseeeees s s nanaeseseeaes 35
Defining Min and Max ValUES..........ccoiiiiiiiiiieiee ettt 36
RS Toz= 1 L 1Y/ Yo 1= TS 36

Defining a Range and the Reference Level Position
For Magnitude displays, you can define the position of the reference level (for linear
scaling), or define the range in dB and the position of the reference level.

Range — Defining a Range and the Reference Level Position
Defines the displayed y-axis range in dB (frequency domain) or Hz (time domain).

The default value is 100 dB or 500 kHz.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] on page 89

Ref Level Position — Defining a Range and the Reference Level Position

Defines the reference level position, i.e. the position of the maximum AD converter value
on the level axis in %, where 0 % corresponds to the lower and 100 % to the upper limit
of the diagram.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RPOSition on page 90
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Scaling < Defining a Range and the Reference Level Position
Defines the scaling method for the y-axis.

"Logarithmic" Logarithmic scaling (only available for logarithmic units - dB...)

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

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

cent"

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

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

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y:SPACing on page 91
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MODE on page 90

Configuring a Reference Point and Divisions
Defines the displayed range using a reference point and the size of the divisions.

Y-Axis Reference Value — Configuring a Reference Point and Divisions
Defines a reference value for the y-axis in the current unit. The y-axis is adapted so that
the reference value is displayed at the Y-Axis Reference Position.

SCPI command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :RVALue on page 91

Y-Axis Reference Position < Configuring a Reference Point and Divisions
Defines the position of the Y-Axis Reference Value on the y-axis. The position is defined
as a percentage value, where 0 % refers to the bottom edge, 100 % refers to the top edge
of the screen. The y-axis is adapted so that the reference value is displayed at the ref-
erence position.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RPOSition on page 90

Range per Division < Configuring a Reference Point and Divisions
Defines the value range to be displayed per division. Since the display consists of 10
divisions by default, the displayed range is:

Range = 10 * <Range per Division>

Note: If fewer divisions are displayed (e.g. because the window is reduced in height), the
range per division is increased in order to display the same result range in the smaller
window. In this case, the range per division does not correspond to the actual display.

SCPI command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :PDIVision on page 90
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6.4.3

6.5

Frequency Settings

Defining Min and Max Values
Defines the displayed range using minimum and maximum values.

SCPI command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :MINimum on page 89
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MAXimum on page 89

Scale Mode
For Gain display only: Defines the scaling method for the y-axis.

"Logarithmic" Logarithmic scaling (only available for logarithmic units - dB...)
"Linear" Linear scaling in percentages from 0 to 100

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MODE on page 90

Units

The units define how the demodulated data is displayed. They are configured in the
"Units" tab of the "Amplitude" dialog box.

» To display this dialog box, do one of the following:

e Select the "Amplitude" button in the Analog Demodulation "Overview" and select
the "Units" tab.
e Select the MEAS CONFIG key and then the "Unit Config" softkey.

Amplitude Scaling Unit

Phase unit

Phase Unit (RAA/DEQ).....cciiiiieiiiiiie i iie e eeeeeeettreee e e e e e e e e e e e e e st e s e e e e e e e e e eeeeeenennnaaans 36

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

SCPI command:
UNIT:ANGLe on page 92

Frequency Settings

Frequency settings for the input signal can be configured via the "Frequency" dialog box,
which is displayed when you do one of the following:

|
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e Select the FREQ key and then the "Frequency Config" softkey.
e Select "Frequency" in the configuration "Overview".

Freq

Frequency

Center 100.0 MHz

Span 10.0 MHz

Center Frequency Stepsize

Stepsize

Frequency Offset

Value 0.0 Hz

Center FreqUeNCY StEPSIZE. ... . et e e e e e e e 37
FrequenCy OffSet.... . e 38
Center

Defines the normal center frequency of the signal. The allowed range of values for the
center frequency depends on the frequency span.

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

SCPI command:
[SENSe: ] FREQuency:CENTer on page 92

Span
Defines the frequency span to be measured. Only a multiple of the carrier spacing can
be defined. The Number of Carriers is adapted accordingly (see "Span" on page 20).

SCPI command:
[SENSe: ] FREQuency: SPAN on page 102

Center Frequency Stepsize

Defines the step size by which the center frequency is increased or decreased when the
arrow keys are pressed. When you use the rotary knob the center frequency changes in
steps of only 1/10 of the "Center Frequency Stepsize".

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

"X * Span"” Sets the step size for the center frequency to a defined factor of the
span. The "X-Factor" defines the percentage of the span.
Values between 1 and 100 % in steps of 1 % are allowed. The default
setting is 10 %.

|
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6.6

Trigger Settings

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

"= Marker" This setting is only available if a marker is active.
Sets the step size to the value of the current marker and removes the
coupling of the step size to span. 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.

SCPI command:
[SENSe: ] FREQuency:CENTer: STEP on page 92

Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.

This parameter has no effect on the R&S FSW hardware, or on the captured data or on
data processing. Itis simply a manipulation of the final results in which absolute frequency
values are displayed. Thus, the x-axis of a spectrum display is shifted by a constant offset
if it shows absolute frequencies, but not if it shows frequencies relative to the signal's
center frequency.

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

The allowed values range from -100 GHz to 100 GHz. The default setting is 0 Hz.

SCPI command:
[SENSe: ] FREQuency:0FFSet on page 94

Trigger Settings

Trigger settings determine when the input signal is measured.

Trigger settings can be configured via the TRIG key or in the "Trigger" dialog box, which
is displayed when you select the "Trigger" button in the "Overview".
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Trigger Source Trigger In/Out

Source

Drop-Qut Time

Hysteresis Holdoft

External triggers from one of the TRIGGER INPUT/OUTPUT connectors on the R&S
FSW are configured in a separate tab of the dialog box.

Trigger Source  Trigger In/Cut

Trigger 2

Output Type User Defined Level Low
Pulse Length Send Trigger Ant

Trigger 3

For step-by-step instructions on configuring triggered measurements, see the main R&S
FSW User Manual.
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Trigger Source
The trigger settings define the beginning of a measurement.

Trigger Source «— Trigger Source
Defines the trigger source. If a trigger source other than "Free Run" is set, "TRG" is
displayed in the channel bar and the trigger source is indicated.

SCPI command:
TRIGger [ :SEQuence] : SOURce on page 97

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

SCPI command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 97

External Trigger 1/2/3 — Trigger Source < Trigger Source
Data acquisition starts when the TTL signal fed into the specified input connector (on the
front or rear panel) meets or exceeds the specified trigger level.

(See "Trigger Level" on page 41).

Note: The "External Trigger 1" softkey automatically selects the trigger signal from the
TRIGGER INPUT connector on the front panel.

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

"External Trigger 1"
Trigger signal from the TRIGGER INPUT connector on the front panel.

"External Trigger 2"
Trigger signal from the TRIGGER INPUT/OUTPUT connector on the
front panel.
Note: Connector must be configured for "Input” in the "Outputs" con-
figuration (see "Trigger 2/3" on page 42).

"External Trigger 3"
Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector on the
rear panel.
Note: Connector must be configured for "Input" in the "Outputs" con-
figuration (see "Trigger 2/3" on page 42).

SCPI command:

TRIG:SOUR EXT, TRIG:SOUR EXT2, TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 97

RF Power — Trigger Source «— Trigger Source
Defines triggering of the measurement via signals which are outside the displayed mea-
surement range.
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For this purpose the instrument uses a level detector at the first intermediate frequency.
The input signal must be in the frequency range between 500 MHz and 8 GHz. The
resulting trigger level at the RF input depends on the RF attenuation and preampilification.
For details on available trigger levels see the data sheet.

Note: If the input signal contains frequencies outside of this range (e.g. for fullspan
measurements), the sweep may be aborted and 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 stability)
can be defined for the RF trigger, but no "Hysteresis".

SCPI command:

TRIG:SOUR RFP, see TRIGger [ :SEQuence] : SOURce On page 97

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

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

SCPI command:

TRIGger [:SEQuence] : LEVel : ITFPower on page 96

TRIGger [:SEQuence] : LEVel: IQPower on page 96

TRIGger [:SEQuence] :LEVel [ :EXTernal<port>] on page 96

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

SCPI command:
TRIGger [:SEQuence] : DTIMe on page 94

Trigger Offset < Trigger Source
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 (pre-trigger)

SCPI command:
TRIGger [:SEQuence] : HOLDoff [ : TIME] on page 95

Hysteresis <— Trigger Source

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

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

SCPI command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 95

|
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Trigger Holdoff — Trigger Source
Defines the minimum time (in seconds) that must pass between two trigger events. Trig-
ger events that occur during the holdoff time are ignored.

SCPI command:
TRIGger [:SEQuence] : IFPower:HOLDof f on page 95

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

SCPI command:
TRIGger [:SEQuence] : SLOPe on page 97

Trigger 2/3
Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:

"Trigger 2": TRIGGER INPUT/OUTPUT connector on the front panel

"Trigger 3": TRIGGER 3 INPUT/ OUTPUT connector on the rear panel

(Trigger 1 is INPUT only.)

Note: Providing trigger signals as output is described in detail in the R&S FSW User

Manual.

"Input” The signal at the connector is used as an external trigger source by the
R&S FSW. No further trigger parameters are available for the connec-
tor.

"Output” The R&S FSW sends a trigger signal to the output connector to be used

by connected devices.
Further trigger parameters are available for the connector.

SCPI command:
OUTPut:TRIGger<port>:LEVel on page 99
OUTPut:TRIGger<port>:DIRection on page 98

Output Type < Trigger 2/3
Type of signal to be sent to the output

"Device Trig- (Default) Sends a trigger when the R&S FSW ftriggers.

gered"
"Trigger Sends a (high level) trigger when the R&S FSW is in "Ready for trig-
Armed" ger" state.

This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low level signal at the AUX port (pin 9).

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

SCPI command:
OUTPut : TRIGger<port>:0TYPe on page 99

|
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Multi-Carrier Configuration

Level «— Output Type < Trigger 2/3
Defines whether a constant high (1) or low (0) signal is sent to the output connector.

SCPI command:
OUTPut:TRIGger<port>:LEVel on page 99

Pulse Length < Output Type < Trigger 2/3
Defines the length of the pulse sent as a trigger to the output connector.

SCPI command:
OUTPut:TRIGger<port>:PULSe:LENGth on page 100

Send Trigger — Output Type < Trigger 2/3

Sends a user-defined trigger to the output connector immediately. Note that the trigger
pulse level is always opposite to the constant signal level defined by the output "Level"
setting, e.g. for "Level = High", a constant high signal is output to the connector until the
"Send Trigger" button is selected. Then, a low pulse is sent.

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

SCPI command:
OUTPut:TRIGger<port>:PULSe:IMMediate on page 100

Multi-Carrier Configuration

The multiple carriers are configured in the "Multi-Carrier Config" dialog box.
To display this dialog box, do one of the following:

e Select the "Multi-Carrier Config" button in the "Overview".
e Select the MEAS CONFIG key and then the "Multi-Carrier Config" softkey.

Measurement Configuration..........ccooo i 43
LO7= 1 11o] =1 i o o F PR PURR PRSP 46
Measurement Configuration

The measurement parameters for group delay calculation are configured in the "Meas
Config" tab of the "Multi-Carrier Config" dialog box.

|
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Multi Carrier Con o M=

Meas Config cCalibration
Multi Carrier Signal Description

Center Frequency 100.0 MHz

Span

Number of Carriers

Carrier Spadng

Measurement Time

Mode

Value

Sweep Count |fU

Group Delay Relative

Carrier Offset Fixed

(O 14 4 15 G o= To1 o o PSPPI 45
MEaSUIrEMENT TIME...ceiiii ittt e s e e e e e s s s b e e e e e e e e enres 45
SWEEP COUNT.. ..ttt e e e e e e e e s e e s st ee e e e eeeaaasesssasnnnststaaeeeeeeaaasessananns 45
Group Delay MOE.........ccoiiiiieeeee e e e e e e e e e e e e e e e e e e se e s nnnrenraaeeeees 46
L0014 1 O 3 £T= ] SRR 46
Center

Defines the normal center frequency of the signal. The allowed range of values for the
center frequency depends on the frequency span.

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

SCPI command:
[SENSe: ] FREQuency:CENTer on page 92

|
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Span
Defines the frequency span to be measured. Only a multiple of the carrier spacing can
be defined. The Number of Carriers is adapted accordingly (see "Span" on page 20).

SCPI command:
[SENSe: ] FREQuency: SPAN on page 102

Number of Carriers
Defines the number of carriers in the signal. The "Span" on page 37 and Carrier Spac-
ing are adapted according to the following formula:

Number of carriers -1 = Span / Carrier spacing

Note: When loading calibration data, the number of carriers in the stored data must cor-
respond to the currently defined number of carriers for the measurement, otherwise load-
ing fails.

For details see "Span" on page 20.

SCPI command:
[SENSe:]CARRier:COUNt on page 101

Carrier Spacing
Defines the spacing between two carriers. The "Span" on page 37 and the Number of
Carriers are adapted accordingly (see "Span" on page 20).

SCPI command:
[SENSe:]CARRier:SPACing on page 101

Measurement Time
Defines the duration of the measurement

"Auto" (Default:) In automatic mode the required time is determined according
to carrier spacing and span; the currently used measurement time is
indicated for reference only

"Manual" The measurement time is defined manually; enter the measurement
time in seconds

SCPI command:
[SENSe: ]MTIMe on page 102
[SENSe: |MTIMe:AUTO on page 102

Sweep Count

Defines the number of sweeps to be performed in the single sweep mode. Values from
0 to 32767 are allowed. If the values 0 or 1 are set, one sweep is performed. The sweep
count is applied to all the traces in all diagrams.

During calibration measurements, the phase and amplitude values are averaged over
the defined number of sweeps.

If the trace configurations "Average", "Max Hold" or "Min Hold" are set, this value also
determines the number of averaging or maximum search procedures.

|
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In continuous sweep mode, if sweep count = 0 (default), averaging is performed over 10
sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

SCPI command:
[SENSe: ] SWEep:COUNt on page 119

Group Delay Mode
Defines how the group delay is calculated.

"Absolute" Calculates the absolute group delay; requires an external trigger
"Relative" Calculates the relative group delay; constant delay parts are compen-
sated for

SCPI command:
CALCulate:GRPDelay:MODE on page 101

Carrier Offset
Defines the offset of the carrier compared to the center frequency so the offset can be
compensated in the display.

"Estimated" The actual frequency is estimated from the measurement data and the
offset from the reference signal is determined.
Possible values are in the range of:
- (Carrier spacing / 2) to + (Carrier spacing / 2)
"Fixed" A fixed offset is used, depending on the number of carriers:
Odd number: offset = 0
Even number: ofset = Carrier spacing / 2
A fixed offset is useful for signals with very low levels as the frequency
estimation may fail in this case.

SCPI command:
[SENSe:]CARRier:0FFSet? on page 102
[SENSe:]CARRier:0FFSet :MODE on page 103

6.7.2 Calibration

Calibration is performed in the "Calibration" tab of the "Multi-Carrier Config" dialog box.

User Manual 1173.9405.02 — 04 46



R&S®FSW-K17 Configuration

Multi-Carrier Configuration

Multi ier Config RS Las‘e- Rt ¢ I ]

Meas Config Calibration

Last Reference Calibration
Center Frequency
Frequency Offset

Span

Number of Carriers
Carrier Spacing

Meas Time

Execute Reference Calibration
(Overwrites Current Reference Data)

Load Calibration Data

Decmal Seperator

The values defined by the most recently performed or loaded calibration measurement
are displayed at the top of the dialog box.

Calibrate (Execute Reference Calibration)............cccceeeieiiiiiiiiiiicieeeeerere e 47
Storing Calibration Data. ... 47
Loading Calibration Data............eeiiiiiiiiieiee et 48
Dot g P IS T=T o = (=) (o] FR PP UPRRRR 48

Calibrate (Execute Reference Calibration)

Starts a new sweep to perform a calibration measurement. The status of the running
measurement is indicated in a dialog box. During this time, no other actions can be per-
formed on the R&S FSW. The results are used as reference data for the group delay
calculation.

The date and time of the most recently performed or loaded calibration measurement is
indicated in the channel bar and at the top of the dialog box.

SCPI command:
CALibration:MCGD on page 106

Storing Calibration Data
Stores the calibration data (reference data) to the selected file (. esv format)

SCPI command:
MMEMory : STORe : MCGD:RCALibration on page 107

|
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Loading Calibration Data

Loads the calibration data (reference data) from the selected file (. csv format) to the
instrument. The current reference data in the MCGD application is overwritten; the loaded
data is used for the group delay calculation.

Note: When loading calibration data, the number of carriers in the stored data must cor-
respond to the currently defined number of carriers for the measurement, otherwise load-
ing fails.

SCPI command:

MMEMory : LOAD:MCGD:RCALibration on page 107

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

SCPI command:
FORMat :DEXPort:DSEParator on page 124

Sweep Settings

The sweep settings define how often data from the input signal is acquired and then
evaluated. They are configured via the SWEEP key.

Continuous SWEEP/RUN CONT.....ciiiiiiiiiiiieiie e e e e e e e e e e e e e e e e e e e e e s e s s e ssnnnns 48
Single Sweep/ RUN SINGLE...........coo oot e e e e e e e e e e e e e e e e s e e s nnnnnes 48
CoNtiNUE SINGIE SWEEP....cciiiiiiieicccee e e e e e e e e e e e e e e e e eaaaees 49
S TT=1=T o o 1H | o | SRR 49

Continuous Sweep/RUN CONT

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

Note: Sequencer. If the Sequencer is active, the "Continuous Sweep" softkey only con-
trols the sweep mode for the currently selected channel; however, the sweep mode only
has an effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in continuous sweep mode is swept repeatedly.
Furthermore, the RUN CONT key on the front panel controls the Sequencer, not individ-
ual sweeps. RUN CONT starts the Sequencer in continuous mode.

SCPI command:
INITiate:CONTinuous on page 116

Single Sweep/ RUN SINGLE

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

Note: Sequencer. If the Sequencer is active, the "Single Sweep" softkey only controls
the sweep mode for the currently selected channel; however, the sweep mode only has

|
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an effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in single sweep mode is swept only once by
the Sequencer.

Furthermore, the RUN SINGLE key on the front panel controls the Sequencer, not indi-
vidual sweeps. RUN SINGLE starts the Sequencer in single mode.

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

SCPI command:
INITiate[:IMMediate] on page 116

Continue Single Sweep

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

SCPI command:
INITiate:CONMeas on page 115

Sweep Count

Defines the number of sweeps to be performed in the single sweep mode. Values from
0 to 32767 are allowed. If the values 0 or 1 are set, one sweep is performed. The sweep
count is applied to all the traces in all diagrams.

During calibration measurements, the phase and amplitude values are averaged over
the defined number of sweeps.

If the trace configurations "Average", "Max Hold" or "Min Hold" are set, this value also
determines the number of averaging or maximum search procedures.

In continuous sweep mode, if sweep count = 0 (default), averaging is performed over 10
sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

SCPI command:
[SENSe: ] SWEep:COUNt on page 119

Data Output

The R&S FSW can provide output to special connectors for other devices.

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

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

Output settings can be configured via the INPUT/OUTPUT key or in the "Outputs" dialog
box.
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Output Digital IQ
IF/Video Output Video

IF Out Frequency

Noise Source

Trigger 2 Output

Trigger 3 Output

N [0 TS To U o S 50
THIGQEE 273ttt ettt et e e e e s h et e e e e s aab et e e e e e snbee e e e s saabeeeeae e 50
L OULPUL TYPE ettt ettt e et e et e e eeeeenee s e 51

L VB ettt ettt ettt ettt ettt 51

L PUISE LENGHN ...ttt et en et ses e e s ee st s eneeans 51

L SN THGGET ..ottt ee e s en e aen 51

Noise Source
Switches the supply voltage for an external noise source on or off.

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

SCPI command:
DIAGnostic<n>:SERVice:NSOurce on page 103

Trigger 2/3
Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:

"Trigger 2": TRIGGER INPUT/OUTPUT connector on the front panel

"Trigger 3": TRIGGER 3 INPUT/ OUTPUT connector on the rear panel

(Trigger 1 is INPUT only.)

Note: Providing trigger signals as output is described in detail in the R&S FSW User

Manual.

"Input” The signal at the connector is used as an external trigger source by the
R&S FSW. No further trigger parameters are available for the connec-
tor.

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

SCPI command:
OUTPut:TRIGger<port>:LEVel on page 99
OUTPut:TRIGger<port>:DIRection on page 98

Output Type < Trigger 2/3
Type of signal to be sent to the output

"Device Trig- (Default) Sends a trigger when the R&S FSW triggers.
gered"

"Trigger Sends a (high level) trigger when the R&S FSW is in "Ready for trig-
Armed" ger" state.
This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low level signal at the AUX port (pin 9).

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

SCPI command:
OUTPut:TRIGger<port>:0TYPe on page 99

Level < Output Type < Trigger 2/3
Defines whether a constant high (1) or low (0) signal is sent to the output connector.

SCPI command:
OUTPut:TRIGger<port>:LEVel on page 99

Pulse Length — Output Type < Trigger 2/3
Defines the length of the pulse sent as a trigger to the output connector.

SCPI command:
OUTPut:TRIGger<port>:PULSe:LENGth on page 100

Send Trigger — Output Type — Trigger 2/3

Sends a user-defined trigger to the output connector immediately. Note that the trigger
pulse level is always opposite to the constant signal level defined by the output "Level"
setting, e.g. for "Level = High", a constant high signal is output to the connector until the
"Send Trigger" button is selected. Then, a low pulse is sent.

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

SCPI command:
OUTPut:TRIGger<port>:PULSe: IMMediate on page 100

Automatic Settings

Some settings can be adjusted by the R&S FSW automatically according to the current
measurement settings and signal characteristics.
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N\ MSRA operating mode

/ In MSRA operating mode, the following automatic settings are not available, as they
require a new data acquisition. However, the GSM application cannot perform data
acquisition in MSRA operating mode.

To activate the automatic adjustment of a setting, select the corresponding function in
the AUTO SET menu.

Setting the Reference Level Automatically (Auto Level).......cooooeoieiiciciciiceviiniinns 52
Resetting the Automatic Measurement Time (Meastime Auto)......cccccoeevvveeveveeeeeiininnnee. 52
Changing the Automatic Measurement Time (Meastime Manual).............c..cceevvvnnnnnn... 52
Upper LeVel HYSEEIESIS. ... .ttt 52
LoWer Level HYSIEreSiS. ..coui ittt 53

Setting the Reference Level Automatically (Auto Level)

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.

In order to do so, a level measurement is performed to determine the optimal reference
level.

You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meastime Manual)" on page 52).

SCPI command:
[SENSe:]ADJust:LEVel on page 106

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

SCPI command:
[SENSe:]ADJust:CONFigure:DURation:MODE on page 104

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

SCPI command:
[SENSe:]ADJust:CONFigure:DURation:MODE on page 104
[SENSe:]ADJust:CONFigure:DURation on page 104

Upper Level Hysteresis

When the reference level is adjusted automatically using the Setting the Reference Level
Automatically (Auto Level) function, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines an upper threshold the signal must
exceed (compared to the last measurement) before the reference level is adapted auto-
matically.

SCPI command:
[SENSe:]ADJust:CONFigure:HYSTeresis:UPPer on page 105

|
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Lower Level Hysteresis

When the reference level is adjusted automatically using the Setting the Reference Level
Automatically (Auto Level) function, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines a lower threshold the signal must fall
below (compared to the last measurement) before the reference level is adapted auto-
matically.

SCPI command:
[SENSe:]ADJust:CONFigure:HYSTeresis:LOWer on page 105
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Trace Settings

7 Analysis

General result analysis settings concerning the trace, markers, windows etc. can be con-
figured via the "Analysis" button in the "Overview". They are identical to the analysis
functions in the base unit except for the special window functions.

L I I = Tt T =Y ] o S 54
o Trace EXPort SettiNgS......ocuiiiiiii e 57
LI = 4 =T £ PSPPSR 58
o Display Configuration...........ceiii i 66
®  ZOOM FUNCHONS. .. .eiiiiiiiiiiiiitiee ettt e s s e e e e s sennnneeeens 66

7.1 Trace Settings
The trace settings determine how the measured data is analyzed and displayed in the
window. Depending on the result display, between 1 and 4 traces may be displayed.

Trace settings can be configured via the TRACE key, in the "Traces" dialog box, or in the
vertical "Traces" tab of the "Analysis" dialog box.

Trace data can also be exported to an ASCII file for further analysis. For details see
chapter 7.2, "Trace Export Settings", on page 57.

cronnBalae 1T

Traces Trace Export

Mode Hold

)
m Logarithmic
Comn @ ST
»

Set Trace Mode Set Trace Mode
Max | Avg | Min Max | Cirwrite | Min
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JNY =Y = To [ o 11 | SO URTRPRPPPRN 56
Predefined Trace Settings - Quick Config........cccccevuriiiiiiiiiiiiieeeee e 56
Trace 1/Trace 2/Trace 3/Trace 4 (SOftKEYS)....ccoveeeriiciiii e 57

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

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 126
Selected via numeric suffix of TRACe<t> commands

Mode
Defines the update mode for subsequent traces.

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

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

"Min Hold" The minimum value is determined from several measurements and
displayed. The R&S FSW saves the sweep result in the trace memory
only if the new value is lower than the previous one.

"Average" The average is formed over several sweeps.
The "Average Count" on page 56 determines the number of averaging
procedures.
"View" The current contents of the trace memory are frozen and displayed.
"Blank" Removes the selected trace from the display.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:MODE on page 125

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 anew after parameter changes, before the mea-
surement results are analyzed (e.g. using a marker). In all cases that require a new mea-
surement 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.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:MODE:HCONtinuous on page 126

Average Mode
Defines the mode with which the trace is averaged over several sweeps. A different
averaging mode can be defined for each trace.

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

|
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How many sweeps are averaged is defined by the "Average Count" on page 56.

"Linear" The power level values are converted into linear units prior to averaging.
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 prior to 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.

SCPI command:
[SENSe: ] AVERage<n>:TYPE on page 127

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

In continuous sweep mode, if sweep count = 0 (default), averaging is performed over 10
sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

This value is identical to the Sweep Count setting in the "Sweep" and "Multi-carrier" con-
figuration.

SCPI command:
[SENSe: ] AVERage<n>:COUNt on page 126

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 2-4: Blank

Set Trace Mode Trace 1: Max Hold

Max | Avg | Min Trace 2: Average
Trace 3: Min Hold
Trace 4: Blank

Set Trace Mode Trace 1: Max Hold

Max | ClrWrite | Min Trace 2: Clear Write
Trace 3: Min Hold
Trace 4: Blank
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Trace Export Settings

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

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 126

Trace Export Settings

Trace settings can be configured in the "Traces" dialog box or in the vertical "Traces" tab
of the "Analysis" dialog box. Switch to the "Trace Export" tab.

Traces Trace Export Copy Trace

Trace to Export 1 B

Decimal Seperator |"Point

Export Trace to ASCII File

L= 1= (o T = o o SR UP 57
D= Tot | gF= TR T=T o = = o 57
EXport Trace to ASCI Fil. ..ot e e e e e ee s 57

Trace to Export
Defines the trace that will be exported to a file.

Decimal Separator

Defines the decimal separator for floating-point numerals for the data export files. Eval-
uation programs require different separators in different languages.

SCPI command:

FORMat:DEXPort:DSEParator on page 124

Export Trace to ASCII File

Opens a file selection dialog box and saves the selected trace in ASCII format (. txt) to
the specified file and directory.

Both measurement and reference (calibration) traces can be exported to an ASCII file.
However, the calibration data stored in an ASCII file cannot be re-imported to the R&S
FSW (to re-import the data use Storing Calibration Data instead).

Note: To store the measurement results for all traces in all windows in . esv format, use
the Storing Measurement Results command in the "Save/Recall" > "Export" menu.

For details on the file formats see chapter 12, "Annex", on page 140.

SCPI command:
MMEMory : STORe<n>:TRACe on page 123
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7.3 Markers

Markers help you analyze your measurement results by determining particular values in
the diagram. Thus you can extract numeric values from a graphical display.

Markers are configured in the "Marker" dialog box which is displayed when you do one
of the following:

e In the "Overview", select "Analysis", and switch to the vertical "Marker" tab.
e Press the MKR key, then select the "Marker Config" softkey.

MarKer SEHINGS. .. ceeiiiiiiiiie e e e e e s e e e e 58
Marker Search Settings and Positioning FUNCHONS........ccccooiiiiiiiiiiieee, 63

7.3.1 Marker Settings

Marker settings can be configured via the MARKER key or in the "Marker" dialog box. To
display the "Marker" dialog box, do one of the following:

e Press the MKR key, then select the "Marker Config" softkey.
e In the "Overview", select "Analysis", and switch to the vertical "Marker" tab.

The remote commands required to define these settings are described in chapter 11.8.3,
"General Marker Settings", on page 131.

e Individual Marker SEtUP......uuiiiiiiiiiiiieieee e 58
o General Marker SettingS......covviiiiiiiiii e 61

7.3.1.1 Individual Marker Setup

In the Mutli-Carrier Group Delay application, up to 17 markers or delta markers can be
activated for each window simultaneously. Initial marker setup is performed using the
"Marker" dialog box.

|
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Markers Marker Settings Search Settings
e ~ Ref.
Selected State Stimulus Marker Link to Marker

Marker 1 n 20.0 MHz Jelt: OFF s

Delta 1 [l(on)(sljj

“ -3.696 MHz :

All Marker Off

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

RS T= 1= o B 1Y/ = o = U 59
RS T= 1= o (o I 1Y = T3 0= U 60
= Ty =T S = (Y PSPPI 60
Marker POSItion (SHMUIUS)......ueiiiiiiiiieiiee e e e e e ee e 60
Y =T =T Y/ o1 U 60
REFEIENCE MAIKET ... 61
LinkKing 10 ANOther Marker.........ecii oot 61
Assigning the Marker t0 @ TracCe.........uuiiiiiiiiiiiee e 61
=T T 3 PSR 61

Select Marker
Opens a dialog box to select and activate or deactivate one or more markers quickly.

|
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Selected State Selected State Selected State

r
Marker 1 [ Gn o) T off

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

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

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

Marker State

Activates or deactivates the marker in the diagram.

SCPI command:

CALCulate<n>:MARKer<m>[:STATe] on page 130
CALCulate<n>:DELTamarker<m>[:STATe] on page 129

Marker Position (Stimulus)
Defines the position (x-value) of the marker in the diagram.

SCPI command:
CALCulate<n>:MARKer<m>:X on page 131
CALCulate<n>:DELTamarker<m>:X on page 130

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 acti-
vate 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.

|
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"Delta" A delta marker defines the value of the marker relative to the specified
reference marker (marker 1 by default).

SCPI command:
CALCulate<n>:MARKer<m>[:STATe] on page 130
CALCulate<n>:DELTamarker<m>[:STATe] on page 129

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

SCPI command:
CALCulate<n>:DELTamarker<m>:MREF on page 129

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 inital marker is changed, the linked marker follows on the same x-posi-
tion. Linking is off by default.

Using this function you can set two markers on different traces to measure the difference
(e.g. between a max hold trace and a min hold trace or between a measurement and a
reference trace).

SCPI command:

CALCulate<n>:MARKer<ml>:LINK:TO:MARKer<m2> on page 130
CALCulate<n>:DELTamarker<ml>:LINK:TO:MARKer<m2> on page 128
CALCulate<n>:DELTamarker<m>:LINK on page 128

Assigning the Marker to a Trace

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

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

SCPI command:
CALCulate<n>:MARKer<m>:TRACe on page 131

All Markers Off
Deactivates all markers in one step.

SCPI command:
CALCulate<n>:MARKer<m>:AOFF on page 130

7.3.1.2 General Marker Settings

Some general marker settings allow you to influence the marker behavior for all markers.

These settings are located in the "Marker Settings" tab of the "Marker" dialog box. To
display this tab, do one of the following:

e Press the MKR key, then select the "Marker Config" softkey.
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e In the "Overview", select "Analysis", and switch to the vertical "Marker" tab. Then
select the horizontal "Marker Settings" tab.

PP PR | GraunDalze 1

{
Traces  Markers Marker Settings Search Config

| |Marker Marker Table

Linkad M

SN T 1 Magnitude B

Marker Table DiSPlay.......ciceeeiiiii i e e e e e e e e e s 62
I =0 LY =Ty 1= 62

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" Displays the marker information within the diagram area.

"Auto” (Default) Up to two markers are displayed in the diagram area. If more

markers are active, the marker table is displayed automatically.

SCPI command:
DISPlay:MTABle on page 131

Linked Markers
If enabled, the markers in all diagrams are linked, i.e. when you move a marker in one
window, the markers in all other windows are moved to the same x-value.

Linking markers is only possible if compatible reference data is available, or no reference
data at all. Compatible reference data means the settings used to perform calibration
were the same as the currently active measurement settings. If measurement settings
are changed that do not match the reference data, linking markers is no longer possible
and the function is automatically deactivated.

|
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An exception to this rule is the center frequency. If a different center frequency was used
for calibration, the markers can still be linked. However, in this case the markers are not
moved to a specific x-value, but to the same horizontal position relative to the diagram
edge.

SCPI command:

CALCulate<n>:MARKer<m>:LINK on page 132

Marker Search Settings and Positioning Functions

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

Most marker positioning functions and the search settings are available in the MKR ->
menu.

Search settings are also available via the MARKER key or in the vertical "Marker Con-
fig" tab of the "Analysis" dialog box (horizontal "Search Settings" tab).

The remote commands required to define these settings are described in chapter 11.8.4,
"Searching for Peaks and Positioning the Marker", on page 132.

o Marker Search SetiNgS.....ccooii i i ————— 63
®  POSItioNING FUNCHIONS... ... e e e e e e e e s 64

Marker Search Settings

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

These settings are available as softkeys in the Marker To menu, or in the "Search Set-
tings" tab of the "Marker" dialog box. To display this tab, do one of the following:

e Press the MKR key, then select the "Marker Config" softkey. Then select the hori-
zontal "Search Settings" tab.

e In the "Overview", select "Analysis", and switch to the vertical "Marker Config" tab.
Then select the horizontal "Search Settings" tab.

Search Mode fOr NEXE PEaK........ouuiveeeiiiee e et r et e et e e e e s e e e eens 63
T L (o1 U £ o) 1R 64

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

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

SCPI command:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:MARKer<m>:MAXimum:NEXT on page 133

:DELTamarker<m>:MAXimum:RIGHt on page 135
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

CALCulate<n>
CALCulate<n>

Analysis

Markers

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

DELTamarker<m>:MAXimum:LEFT on page 135
MARKer<m>:MAXimum:LEFT on page 133
DELTamarker<m>:MAXimum:NEXT on page 135

MARKer<m>:MAXimum:RIGHt on page 134
DELTamarker<m>:MINimum:LEFT on page 136
MARKer<m>:MINimum:LEFT on page 134
DELTamarker<m>:MINimum:NEXT on page 136
MARKer<m>:MINimum:NEXT on page 134

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 136
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 134

Peak Excursion
Defines the minimum level value by which a signal must rise or fall so that it will be
identified as a maximum or a minimum by the search functions.

SCPI command:
CALCulate<n>:MARKer:PEXCursion on page 132

Positioning Functions

The following functions set the currently selected marker to the result of a peak search

or set other characteristic values to the current marker value. These functions are avail-
able as softkeys in the "Marker To" menu, which is displayed when you press the MKR
-> key, or in the "Marker" menu.

ST (= To Y F= T = R 64
= 1SR 1Y ] o 1N 65
SEAICN NEXE PBAK....cceeueiiiiieiee e et e et e r e e e s et e e s e e e e e eeaan s 65
STSY=T el a I 1Y/ LT T 10T o' 65
Search NexXt MINIMUM........oouuiiiiiicieie et e e e e e e e s e e e e e e e e e bbb aeeeeeaeas 65

Select Marker
Opens a dialog box to select and activate or deactivate one or more markers quickly.
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r
Marker 1 [ Gn o) T off

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

Peak Search

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

SCPI command:

CALCulate<n>:MARKer<m>:MAXimum|[:PEAK] on page 133
CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 135

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.

SCPI command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 133
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 135

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

SCPI command:
CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 134
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 136

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.

SCPI command:
CALCulate<n>:MARKer<m>:MINimum:NEXT on page 134
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 136

User Manual 1173.9405.02 — 04 65



R&S®FSW-K17 Analysis

Display Configuration

7.4 Display Configuration

The captured signal can be displayed using various evaluation methods. All evaluation
methods available for the Multi-Carrier Group Delay application are displayed in the
evaluation bar in SmartGrid mode when you do one of the following:

e Select the ] "SmartGrid" icon from the toolbar.

e Select the "Display Config" button in the "Overview".

e Press the MEAS key.

e Select the "Display Config" softkey in any Multi-Carrier Group Delay menu.

Up to 6 evaluation methods can be displayed simultaneously in separate windows. The

Multi-Carrier Group Delay evaluation methods are described in chapter 4.1, "Evaluation
Methods for Multi-Carrier Group Delay", on page 15.

@ For details on working with the SmartGrid see the R&S FSW Getting Started manual.

7.5 Zoom Functions

The zoom functions are only available from the toolbar.

T g le|[= o o] o o FOU USSP 66
Y 18] ] o] =3 e To] 4 o FAR PP PP PT TP POPPP 66
Restore Original DiSPlay......cueeiieiiiiiiiiiiec e 67
Deactivating Zoom (Selection MOde)......cccoeiieiieiiieiiiicciie e 67

Single Zoom

=R

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.

SCPI command:

DISPlay[:WINDow<n>] :ZOOM: STATe on page 137

DISPlay[:WINDow<n>] :ZOOM:AREA on page 136

Multiple 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 corresponds
to the individual zoom display is indicated in the lower right corner, between the scrollbars.
SCPI command:

DISPlay[:WINDow<n>] :Z200M:MULTiple<zoom>:STATe on page 138
DISPlay[:WINDow<n>] :200M:MULTiple<zoom>:AREA on page 137

Restore Original Display

R

Restores the original display and closes all zoom windows.

SCPI command:

DISPlay[:WINDow<n>] :Z200M:STATe on page 137 (single zoom)
DISPlay[:WINDow<n>]:Z00M:MULTiple<zoom>:STATe on page 138 (for each
multiple zoom window)

Deactivating Zoom (Selection mode)

R

Deactivates zoom mode; tapping the screen no longer invokes a zoom, but selects an
object.

SCPI command:

DISPlay[:WINDow<n>] :2Z00M:STATe on page 137 (single zoom)
DISPlay[:WINDow<n>] :Z200M:MULTiple<zoom>:STATe on page 138 (for each
multiple zoom window)

|
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8 Importing and Exporting Results

The R&S FSW provides various evaluation methods for the results of the performed
measurements. However, you may want to evaluate the data with other, external appli-
cations. In this case, you can export the measurement data to a standard format file
(ASCIl or CSV). The results from the calibration measurements can also be be re-impor-
ted to the R&S FSW MCGD application as reference data for further measurements.

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

See the R&S FSW User Manual for a description of the standard functions.

L I = o Yo o il U] o 1o 1SR 68
L I Vo] oo o G T T 1= U 69

8.1 Export Functions

= The following export functions are available via softkeys in the "Save/Recall" menu which

= is displayed when you select the "Save" or "Open" icon in the toolbar. Some functions

[ are also available via softkeys or dialog boxes in the corresponding menus, e.qg. trace
data or calibration data.

Storing Calibration Data........ccooie e —————— 68
Storing Measurement RESUIES..........coooi i 68
EXxport Trace t0 ASCI File. ... e 68
D= Yo g B IS T=T o= = | (o O 69

Storing Calibration Data
Stores the calibration data (reference data) to the selected file (. csv format)

SCPI command:
MMEMory : STORe :MCGD:RCALibration on page 107

Storing Measurement Results
Stores the currently displayed measurement results (i.e. all traces in all windows) to the
selected file (. csv format).

Note: To store the results of an individual trace in ASCII format (. txt), use the Export
Trace to ASCII File function.

SCPI command:
MMEMory : STORe : MCGD: MEAS on page 122

Export Trace to ASCII File
Opens a file selection dialog box and saves the selected trace in ASCII format (. txt) to
the specified file and directory.
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Both measurement and reference (calibration) traces can be exported to an ASCII file.
However, the calibration data stored in an ASCII file cannot be re-imported to the R&S
FSW (to re-import the data use Storing Calibration Data instead).

Note: To store the measurement results for all traces in all windows in . esv format, use
the Storing Measurement Results command in the "Save/Recall" > "Export" menu.

For details on the file formats see chapter 12, "Annex", on page 140.

SCPI command:
MMEMory : STORe<n>:TRACe on page 123

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

SCPI command:
FORMat :DEXPort:DSEParator on page 124

Import Functions

The following import functions are available via softkeys in the "Save/Recall" menu which
is displayed when you select the "Save" or "Open" icon in the toolbar. Calibration data
can also be imported from the "Calibration" configuration dialog box.

Loading Calibration Data........c...eeiiiiiiiiieeiei ettt 69
D= Yo g B B T=T o= = | (o 69

Loading Calibration Data

Loads the calibration data (reference data) from the selected file (. csv format) to the
instrument. The current reference data in the MCGD application is overwritten; the loaded
data is used for the group delay calculation.

Note: When loading calibration data, the number of carriers in the stored data must cor-
respond to the currently defined number of carriers for the measurement, otherwise load-
ing fails.

SCPI command:

MMEMory : LOAD:MCGD:RCALibration on page 107

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

SCPI command:
FORMat :DEXPort:DSEParator on page 124
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9 How to Perform Measurements in the Multi-
Carrier Group Delay Application

The following step-by-step instructions demonstrate how to perform a Multi-Carrier Group
Delay measurement with the R&S FSW-K17 option. For details on the individual functions
and settings see chapter 6, "Configuration", on page 24.

Additionally, the procedure to generate the multi-carrier signal for the frequency range to
be analyzed on a signal generator is described, using the R&S SMU as an example. For
details on configuring the signal generator, see the R&S SMU User Manual.

To generate a multi-carrier signal for the frequency range of the DUT on an R&S
SMU
1. Preset the signal generator.

2. In the "Baseband" menu, select "Multicarrier CW". (Alternatively, the R&S SMU can
produce multi-carrier signals using the "ARB" option.)

3. Inthe "Carrier Setup" area define the "No of Carriers" and "Carrier Spacing" such that
the generated signal covers the frequency range in which the DUT is to be analyzed.

4. In the "Optimize Crest Factor Mode" field, select "Chirp" to improve the SNR in the
MC Group Delay measurement.

5. To improve measurement accuracy, send a trigger signal to the R&S FSW:

a) Select the "Trigger/Marker" button.

b) Select MODE and select "Auto".

c) Select MARKER 1 and select "Restart".
d) Exit the "Trigger/Marker" menu.

Activate the multi-carrier signal by switching "State" to "ON".
Close the "Baseband" menu.

Open the "RF/A Mod" menu.

© © N 9

In the "RF/A Mod" menu, select "RF ON" to activate the RF modulation.
10. Select the FREQ key to define the center frequency of the test signal.
11. Select the LEVEL key to define the generator's output power.

To perform the MC Group Delay measurement on the R&S FSW

1. Touse the trigger from the signal generator on the R&S FSW, for example to calculate
an absolute group delay, connect the trigger output of the signal generator (Marker
1 on the R&S SMU in the example above) to the trigger input of the R&S FSW.

2. To synchronize the reference frequencies used by the signal generator and the R&S
FSW, use an external reference frequency:

|
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10.

11.
12.

13.

a) Connect the external reference output of the signal generator (REF OUT) to the
external reference input on the rear panel of the R&S FSW (REF INPUT 1..20
MHz).

b) On the R&S FSW, press the SETUP key, then select the "Reference" softkey.

c) In the "Reference Frequency Input" area select the used external reference.

Connect the signal generator to the RF INPUT connector on the front panel of the
R&S FSW without the DUT.

Configure the signal generator to output a multi-carrier signal in the frequency range
in which the DUT is to be analyzed (as described in "To generate a multi-carrier signal
for the frequency range of the DUT on an R&S SMU" on page 70).

Press the MODE key on the front panel of the R&S FSW and select the "MC Group
Delay" application.

Select the "Overview" softkey to display the "Overview" for a Multi-Carrier Group
Delay measurement.

Select the "Amplitude" button and define the required attenuation and reference level
for the generated input signal.

Note: Correct attenuation and reference level settings are an important factor for
accurate group delay measurement results. You can also use the auto leveling func-
tion in the R&S FSW Spectrum application before starting the MCGD application. The
attenuation and reference level values are then passed on to the new MCGD mea-
surement channel.

Select the "Frequency" button to define the input signal's center frequency.

To measure the absolute group delay select the "Trigger" button and select the trigger
source "External Trigger1".

Select the "Multi-Carrier Config" button to describe the signal and define measure-
ment settings:

a) Define the carrier spacing.

b) Define the number of carriers (tones) or the frequency span according to the
settings on the generator.

c) Ifthe measurement time determined automatically is not adequate, define it man-
ually.

d) To average the results over several sweeps, increase the sweep count.

e) To calculate an absolute group delay, select "Absolute" mode for the group delay
result.

Check the displayed results to ensure the measurement configuration is adequate.
Press the RUN SINGLE key to stop the continuous sweep mode.

Select the "Multi-Carrier Config" softkey to re-open the "Multi-Carrier Config" dialog
box and switch to the "Calibration" tab.

Select the "Calibrate" button to perform a calibration measurement.
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14.

15.

16.

17.

18.

19.

20.

Alternatively, if a calibration measurement has already been performed with the same
measurement setup, select the "Load Calibration Data" button to load stored refer-
ence data.

The calibration measurement is performed. The status of the running measurement
is indicated in a dialog box. During this time, no other actions can be performed on
the R&S FSW.

The date and time of the most recently performed or loaded calibration measurement
is indicated in the channel bar.

Optionally, to store the results from the performed calibration measurement to a CSV
file for later use, select the "Store Calibration Data" button.

Once the reference data is available in the Multi-Carrier Group Delay application,
connect the DUT between the signal generator and the R&S FSW.

On the R&S FSW, select the "Display Config" button and select the displays that are
of interest to you (up to 6).
Arrange them on the display to suit your preferences, then exit the SmartGrid mode.

Press the RUN SINGLE key to start a new measurement.

The group delay is calculated and the selected results are displayed.

To store the displayed results in a CSV file:

a) Select the Kl "Save" icon in the toolbar.

b) Select the "Export" softkey.

c) If necessary, change the decimal separator to be used for the export file.
d) Select the "Store Measurement Data" softkey.

e) Define a file name and storage location for the results file.

To make use of the advanced analysis functions in the displays, select the "Analy-
sis" button in the "Overview".

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 "Multi-Carrier Con-
fig" settings).

This is recommended for absolute group delay trace results.

e Configure markers and delta markers to determine deviations and offsets within

the signal (on the "Marker" tab).

Optionally, export the trace data of the demodulated signal to a file.

a) Inthe "Traces" tab of the "Analysis" dialog box, switch to the "Trace Export" tab.
b) Select "Export Trace to ASCII File".
c) Define a file name and storage location and select "OK".
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10 Optimizing and Troubleshooting the Mea-
surement

If the results do not meet your expectations, try the following methods to optimize the
measurement:

Calibration fails

e Check the connection from the signal generator to the R&S FSW.
e Check the settings on the signal generator.

e Check the input signal at the R&S FSW.

No trace visible in "Magnitude Reference" and "Phase Reference" windows

e No calibration data is available, perform a calibration measurement (without the DUT)
or load stored calibration data.

No trace visible in "Group Delay" window

e No calibration data is available, perform a calibration measurement (without the DUT)
or load stored calibration data.

e MCGD configuration is not compatible to the current calibration (reference) data.
Perform a new calibration or adjust measurement settings to fit the calibration data
(see chapter 6.7.2, "Calibration", on page 46).

Group delay results are not calculated correctly
e Check the connections from the DUT to the R&S FSW and to the signal generator.

e Repeatthe calibration measurement (without the DUT) or load stored calibration data
from the same measurement setup.

e Check if the MCGD configuration on the R&S FSW fits to the signal sent by the gen-
erator.

e Connect an external reference to the R&S FSW to improve accuracy (see the R&S
FSW User Manual).

e Check level settings on both the signal generator in use and the R&S FSW MCGD
application. Increase the generator’s output level and adjust the reference level of
the MCGD application accordingly.

e Check the measurement time. Longer measurement times result in better signal to
noise ratios in the group delay calculation. The "Meas Time Auto" mode should pro-
vide a suitable value in most cases (see "Measurement Time" on page 45).

e For absolute group delay calculation an external trigger has to be used. Check
whether an external trigger is connected and is being sent to the R&S FSW. The
trigger periodicity has to be an integer multiple of the signal's periodicity, which is 1/
carrier spacing.

e Increase the sweep count for absolute group delay calculation (for example 100
sweeps) to improve the measurement result. Use the sweep count for calibration as
well as for group delay measurement (trace averaging) to compensate for trigger
inaccuracies.

e Increase the carrier spacing on the used multi-carrier signal to reduce noise in the
group delay calculation. Reducing the carrier spacing for multi-carrier signals leads
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Error and Status Messages

to a better frequency resolution, but also causes more noise in the calculated group
delay.

e For very low signal levels and short measurement times, the frequency estimation
used by the MCGD application to determine the exact position of the carriers can
degrade the measurement result due to uncompensated intercarrier interference.
Increase the signal generator’s output level. Alternatively, you can select the carrier
offset mode "Fixed". In this case, frequency estimation is disabled and the carrier
offset is set to a fixed value: 0 Hz for odd number of carriers and carrier spacing / 2
for even number of carriers accordingly.

10.1 Error and Status Messages

Error messages are entered in the error/event queue of the status reporting system in
the remote control mode and can be queried with the command SYSTem:ERRor?.

Warnings are not indicated in the status reporting system, but are displayed in the status
bar. A short explanation of the warning messages for the R&S FSW MCGD application
is given below.

Table 10-1: Status messages for the R&S FSW MCGD application

Status bar message Description

"No calibration data" The calibration measurement has not yet been performed, nor have
stored settings been loaded.

"Measurement configuration not MCGD configuration contains a setting that is not compatible to the
compatible to Calibration Data" current calibration (reference) data.
Solution:

Repeat the calibration measurement (without the DUT) or change the
measurement settings.

|
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11 Remote Commands to Perform Multi-Carrier
Group Delay Measurements

The following commands are required to perform measurements in the Multi-Carrier
Group Delay application in a remote environment. It is assumed that the R&S FSW has
already been set up for remote operation in a network as described in the R&S FSW User
Manual.

Common Suffixes

In the Multi-Carrier Group Delay application, the following common suffixes are used in
remote commands:

Suffix Value range Description
<m> 1..16 Marker

<n> 1..6 Window

<t> 1.4 Trace

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FSW User Manual.

In particular, this includes:
e Managing Settings and Results, i.e. storing and loading settings and result data

e Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation

e Using the common status registers

The following tasks specific to Multi-Carrier Group Delay application are described here:

L I 1 o T U T3 1T o TS 75
e Activating Multi-Carrier Group Delay Measurements............cceoeeveevccvvnvinvenneeeenens. 80
e Configuring Multi-Carrier Group Delay Measurements...........cccccvvvvceiieeeeeveeeeennnn, 83
e Measuring, Loading and Storing Calibration Data.............ccccceeeeiiiiiiiiiiccen e, 106
e Configuring the Result DiSplay.... ... .e i 107
o Configuring and Performing SWEePS......cc.couiiiiiiiiiiiiiiite e 114
o  RetrieVing RESUILS......cc e 120
e Analyzing Multi-Carrier Group Delay Measurements..............ccocecceccvnvinvineeeeenenn. 124
e Commands for Compatibility..........ccooeiiiiiiiicii e 138

11.1 Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instrument
or software. They operate its functions ('setting commands' or 'events') and request infor-
mation (‘query commands'). Some commands can only be used in one way, others work
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in two ways (setting and query). If not indicated otherwise, the commands can be used
for settings and queries.

The syntax of a SCPI command consists of a header and, in most cases, one or more
parameters. 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 parameters
are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank). If
there is more than one parameter for a command, these 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 FSW.

)\ Remote command examples

’ Note that some remote command examples mentioned in this general introduction may
not be supported by this particular application.

11.1.1 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 upper case 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.

11.1.2 Numeric Suffixes

Some keywords have a numeric suffix if the command can be applied to multiple instan-
ces of an object. In that case, the suffix selects a particular instance (e.g. a measurement
window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you don't quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<1l...4>]:Z0OOM:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:ZOOM: STATe ON refers to window 4.
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11.1.3 Optional Keywords

Some keywords are optional and are only part of the syntax because of SCPI compliance.
You can include them in the header or not.

Note that if an optional keyword has a numeric suffix and you need to use the suffix, you
have to include the optional keyword. Otherwise, the suffix of the missing keyword is
assumed to be the value 1.

Optional keywords are emphasized with square brackets.

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer

With a numeric suffix in the optional keyword:
DISPlay[:WINDow<1l...4>]:Z00M:STATe

DISPlay:Z00OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

11.1.4 Alternative Keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both keywords
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.

11.1.5 SCPI Parameters

Many commands feature one or more parameters.

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

Example:
LAYout :ADD:WINDow Spectrum, LEFT,MTABle

Parameters may have different forms of values.

@ NUMEBIIC VAIUEBS ... ettt et e et e e e e e st e e s b e e s aa e e saaeerennas 78
L I T To) [<Y= 1 o T 78
I O o P =Tox (<Y D L= | = VT 79
®  CharaCter StrNGS. . ..o ettt ee e 79
L = 1[0 Yot 1l 1D 1= ) = TR 79
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11.1.5.2

Introduction

Numeric Values

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

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

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

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

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

e 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. In some cases you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. In case of physical quan-
tities, it applies the basic unit (e.g. Hz in case of frequencies). The number of digits after
the decimal point depends on the type of numeric value.

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

In some cases, numeric values may be returned as text.

e 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 in case of
errors.

Boolean

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

|
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11.1.5.4

11.1.5.5

Introduction

Querying boolean parameters

When you query boolean parameters, the system returns either the value 1 ("ON") or the
value 0 ("OFF").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1

Character Data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see chapter 11.1.1, "Long and Short Form",
on page 76.

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. In the example the 4 following
digits indicate the length to be 5168 bytes. The data bytes follow. During 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 a
NLAEND message to terminate the data block. This format is useful when the length of
the transmission is not known or if speed or other considerations prevent segmentation
of the data into blocks of definite length.

|
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11.2 Activating Multi-Carrier Group Delay Measurements

Multi-Carrier Group Delay measurements requires a special application on the R&S FSW.
A measurement is started immediately with the default settings.

INSTrUMENE:CREGIE[INEW]..ceuuiiiiiiiiee et e et e ettt e e e e et e e e e eebe s e e s eabaseessasaseessnnneeensnns 80
INSTrUMENt:CREAIEIREPLACE. ... ...cevuuieeeeieiiieeeeieetieeeeeetteeeeeeeateeeeseetseeseetaaeeesrssnaeeseesnns 80
INSTIUMENEDELEBLE. ...ttt e e e e et e e e e e eeaans 81
TN SR U Taa =T I EC N 81
NS U Taa 1T Y = F=T 1= 82
INSTIUMENTISELECH]....iiiiieereriiririiiiieieieeeeeeeeeeeeteeeeeeeeerarsasaa i aesesesaeeseserereereesesssrssnnnnnnnnns 82
SYSTem:PRESEet:CHANNEIEXECULE] . .iiiireieeeeiiiieet et eeeeetee e e e etee e e e et e eeeer s e e s enneeeeennanns 83

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

This command adds an additional measurement channel. The number of measurement
channels you can configure at the same time depends on available memory.

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see table 11-1.

<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see table 11-1).

Example: INST:CRE SAN, 'Spectrum 2'

Adds an additional spectrum display named "Spectrum 2".

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

This command replaces a measurement channel with another one.

Parameters:

<ChannelName1>  String containing the name of the measurement channel you want
to replace.

<ChannelType> Channel type of the new channel.

For a list of available channel types see table 11-1.

<ChannelName2> String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see table 11-1).

Example: INST:CRE:REPL 'Spectrum2',IQ,'IQAnalyzer'
Replaces the channel named 'Spectrum2' by a new measurement
channel of type 'lQ Analyzer' named '|QAnalyzer'.
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INSTrument:DELete <ChannelName>

This command deletes a measurement channel. If you delete the last measurement
channel, the default "Spectrum" channel is activated.

Parameters:

<ChannelName> String containing the name of the channel you want to delete.
A measurement channel must exist in order to be able delete it.

Example: INST:DEL 'Spectrumi'

Deletes the spectrum channel with the name 'Spectrum4'.

INSTrument:LIST?

This command queries all active measurement channels. This is useful in order to obtain
the names of the existing measurement channels, which are required in order to replace
or delete the channels.

Return values:

<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see table 11-1).
Tip: to change the channel name, use the INSTrument : REName
command.
Example: INST:LIST?

Result for 3 measurement channels:
'ADEM', 'Analog Demod', 'IQ','IQ
Analyzer', 'SANALYZER', 'Spectrum'

Usage: Query only

Table 11-1: Available measurement channel types and default channel names
Application <ChannelType> Parameter Default Channel Name*)
Spectrum SANALYZER Spectrum

1/Q Analyzer 1Q I1Q Analyzer

Pulse (R&S FSW-K6) PULSE Pulse

Analog Demodulation (R&S | ADEM Analog Demod
FSW-K7)

GSM (R&S FSW-K10) GSM GSM

Multi-Carrier Group Delay | MCGD MC Group Delay
(R&S FSW-K17)

Noise (R&S FSW-K30) NOISE Noise

Phase Noise (R&S FSW- PNOISE Phase Noise

K40)

VSA (R&S FSW-K70) DDEM VSA

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.
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Application <ChannelType> Parameter Default Channel Name*)
3GPP FDD BTS (R&S BWCD 3G FDD BTS
FSW-K72)

3GPP FDD UE (R&S FSW- | MWCD 3G FDD UE
K73)

cdma2000 BTS (R&S FSW- | BC2K CDMA2000 BTS
K82)

cdma2000 MS (R&S FSW- | MC2K CDMA2000 MS
K83)

1XEV-DO BTS (R&S FSW- | BDO 1XEV-DO BTS
K84)

1xEV-DO MS (R&S FSW- | MDO 1xEV-DO MS
K85)

WLAN (R&S FSW-K91) WLAN WLAN

LTE (R&S FSW-K10x) LTE LTE

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>

This command renames a measurement channel.

Parameters:
<ChannelName1>

<ChannelName2>

String containing the new channel name.

String containing the name of the channel you want to rename.

Note that you can not assign an existing channel name to a new
channel; this will cause an error.

Example:

INST:REN

'Spectrum2', 'Spectrum3"’

Renames the channel with the name 'Spectrum2' to 'Spectrum3'.

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

This command activates a new measurement channel with the defined channel type, or
selects an existing measurement channel with the specified name.

See also INSTrument :CREate [ :NEW] on page 80.

Parameters:
<ChannelType>

<ChannelName>
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11.3

11.3.1

Configuring Multi-Carrier Group Delay Measurements

SYSTem:PRESet:CHANnNel[:EXECute]
This command restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST 'Spectrum2'

Selects the channel for "Spectrum2"”.
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual control: See "Preset Channel" on page 26

Configuring Multi-Carrier Group Delay Measurements

The commands required to configure a Multi-Carrier Group Delay measurement in a
remote environment are described here.

O RE INPUL. .. et e e e e e et e e e e e e e e e e eeeesbaaaans 83
e Configuring the Vertical Axis (Amplitude, Scaling).......cccccvviiiiiieiiiiiiiieec e, 85
L I Yo [0 1= o 92
o Triggering MeasUrEmMENTS......ccuuuiuuiiiiie e e e e e e e e e e e e e e e e een s 94
e Multi-Carrier Configuration............ooe i 100
o Configuring the OULPULS.......coiiiiiccie e 103
L I U (0] g F= L [oRS 1= ] o S 104
RF Input

INPut:ATTenuation:PROTECHON:RESE! ....cccceieieiiieice et e e e e e e e e e 83
TN U O 1 = 1 T TS 84
INPUL FILTEr HP ASS i STATE] ututuuuuuiieietieiereeeeeeeeetereeeeeeeeesssssrararanaieseeeaseesesessssereereeseres 84
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INPULSELECL. .. ettt ettt et e et e et e e e e e e e e e e en e e e e eeans 85

INPut:ATTenuation:PROTection:RESet

This command resets the attenuator and reconnects the RF input with the input mixer
after an overload condition occured 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 FSW User Manual).
The command works only if the overload condition has been eliminated first.

Usage: Event
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INPut:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP:DC
Usage: SCPI confirmed
Manual control: See "Input Coupling" on page 28

INPut: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 R&S FSW in order to measure the
harmonics for a DUT, for example.

This function requires option R&S FSW-B13.

(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 sup-
pressed sufficiently by the YIG filter.)

Parameters:
<State> ON | OFF
*RST: OFF
Usage: SCPI confirmed
Manual control: See "High-Pass Filter 1...3 GHz" on page 29

INPut:FILTer:YIG[:STATe] <State>
This command turns the YIG-preselector on and off.

Note the special conditions and restrictions for the YIG filter described in "YIG-Preselec-
tor" on page 29.

Parameters:
<State> ON | OFF
*RST: ON (OFF for 1/Q Analyzer, GSM and MC Group Delay
measurements)
Example: INP:FILT:YIG OFF
Deactivates the YIG-preselector.
Manual control: See "YIG-Preselector" on page 29
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INPut:IMPedance <Impedance>
This command selects the nominal input impedance of the RF input.

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

Parameters:
<Impedance> 50|75
*RST: 50 Q
Example: INP:IMP 75
Usage: SCPI confirmed
Manual control: See "Impedance" on page 28

INPut:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which connec-
tor is used to input data to the R&S FSW. If no additional options are installed, only RF
input is supported.

Parameters:

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

Configuring the Vertical Axis (Amplitude, Scaling)

The following commands are required to configure the amplitude and vertical axis settings
in a remote environment.

L I N 00T o] 108 o Lo 1= ] o TP 85
L I N (=Y 01U = L1 o TS 86
o  Configuring @ Preamplifier..........cuiiii ittt 88
e Scaling the Y-AXIS (FUNIS)....uuiiiiiiiiiiiiieiieeieeee e 89

Amplitude Settings

DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJ:RLEVEL.......ceuiiieeieiiieeei et 85
DISPlay[:WINDow<n>]:TRACe:Y[:SCALE[:RLEVEl:OFFSet...cccccceeieeeeieiieicccceeenveneereeeeee e 86

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RLEVel <ReferencelLevel>
This command defines the reference level.

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

|
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Parameters:
<ReferenceLevel>  The unit is variable.
Range: see datasheet
*RST: 0 dBm
Example: DISP:TRAC:Y:RLEV -60dBm
Usage: SCPI confirmed
Manual control: See "Reference Level" on page 30

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

This command defines a reference level offset.

Parameters:
<Offset> Range: -200 dB to 200 dB

*RST: 0dB
Example: DISP:TRAC:Y:RLEV:0FFS -10dB
Manual control: See "Reference Level" on page 30

See "Shifting the Display (Offset)" on page 31
Attenuation
I U o0 AN =Y o TU =1 o o ST 86
I U N I =Y o TUE= YT o A I 1 87
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N P UL B A T T S T AT ettt ettt et e et e et e et e et e et e e e e e e e e e e e e e e e eeans 88

INPut:ATTenuation <Attenuation>
This command 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 88).

If you set the attenuation manually, it is no longer coupled to the reference level, but the
reference level is coupled to the attenuation. Thus, if the current reference level is not
compatible with an attenuation that has been set manually, the command also adjusts
the reference level.

Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB
*RST: 10 dB (AUTO is set to ON)
Example: INP:ATT 30dB
Defines a 30 dB attenuation and decouples the attenuation from
the reference level.
Usage: SCPI confirmed
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Manual control: See "RF Attenuation" on page 31
See "Attenuation Mode / Value" on page 31

INPut:ATTenuation:AUTO <State>

This command couples or decouples the attenuation to the reference level. Thus, when
the reference level is changed, the R&S FSW determines the signal level for optimal
internal data processing and sets the required attenuation accordingly.

Parameters:
<State> ON | OFF
*RST: ON
Example: INP:ATT:AUTO ON
Couples the attenuation to the reference level.
Usage: SCPI confirmed
Manual control: See "RF Attenuation" on page 31

See "Attenuation Mode / Value" on page 31

INPut:EATT <Attenuation>

This command defines an electronic attenuation manually. Automatic mode must be
switched off (INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 87).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Parameters:
<Attenuation> attenuation in dB
Range: see data sheet
Increment: 1 dB
*RST: 0 dB (OFF)
Example: INP:EATT:AUTO OFF
INP:EATT 10 dB
Manual control: See "Using Electronic Attenuation (Option B25)" on page 31

INPut:EATT:AUTO <State>
This command turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Parameters:
<State> ON | OFF
*RST: ON
Example: INP:EATT:AUTO OFF
Manual control: See "Using Electronic Attenuation (Option B25)" on page 31
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INPut:EATT:STATe <State>

This command turns the electronic attenuator on and off.

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:EATT:STAT ON
Switches the electronic attenuator into the signal path.
Manual control: See "Using Electronic Attenuation (Option B25)" on page 31

Configuring a Preamplifier

INP UL G AIN S T AT €.t i it i i i e e et e e e st r e e e e e e e e e e eeeaaaaaaaaaseessassaaaaaaannansnsensrensennnnnennees 88
INPULGAINLVALUE]. cetttttttteeeeie e e e e e e e e e e eeeeeeaeateeae s e s e eeeeeeeeeseeeeetasanaaeseeaeaeaeeeeenneeessnnnnnnnnns 88

INPut:GAIN:STATe <State>
This command turns the preamplifier on and off.

The command requires option R&S FSW-B24.

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:GAIN:STAT ON
Switches on 30 dB preamplification.
Usage: SCPI confirmed
Manual control: See "Input Settings" on page 32

See "Preamplifier (option B24)" on page 32

INPut:GAIN[:VALue] <Gain>

This command selects the preamplification level if the preamplifier is activated
(INP:GAIN:STAT ON, see INPut:GAIN:STATe on page 88).

The command requires option R&S FSW-B24.

Parameters:

<Gain> 15dB | 30 dB
The availability of preamplification levels depends on the R&S
FSW model.

* R&S FSW8: 15dB and 30 dB

* R&S FSW13: 15dB and 30 dB

* R&S FSW26: 30 dB

All other values are rounded to the nearest of these two.

*RST: OFF
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Example: INP:GAIN:VAL 30

Switches on 30 dB preamplification.
Usage: SCPI confirmed
Manual control: See "Input Settings" on page 32

See "Preamplifier (option B24)" on page 32

Scaling the Y-Axis (+Units)

DISPIay[:WINDOWSN>T: TRACE:Y[:SCALEL- e eereeeeeeereeseseeseseseeseseeseseeseseseesesesesesseseseesesens 89
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE:MAXIMUM......cceeeirimraaaaeeeeeeeeeeeeinaaaeeeeeeeeeenennnnns 89
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE[:MINIMUM........uurrurrrrrrrnrreneerneereerrreeereeeeeeeereerreees 89
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJ:IMODE.........ccetereeetrieeeeeti et ee et e e eete e e eenanns 90
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:PDIViSION....ccuittiiiiiiiiiiiieie e 90
DISPlay[:WINDow<n>]:TRACEe:Y[:SCALE]:RPOSIHION......ceuieiiiiiiaieie e 90
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:RVALUE........cetieiaiaei ettt 91
DISPIay[:WINDOW<N>]:TRACE:Y:SPACING. «cttttutuuuuaaaaeeeeeeeeeeeeeeeeeennnaaaaseeeeeeeeeeeenneesnnnnnanns 91
LN I N N1 92

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] <Range>

This command defines the display range of the y-axis.

Example: DISP:TRAC:Y 110dB

Usage: SCPI confirmed

Manual control: See "Defining a Range and the Reference Level Position"
on page 34

See "Range" on page 34

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MAXimum <Value>

This command defines the maximum value of the y-axis for the selected result display.

Parameters:
<Value> <numeric value>
*RST: depends on the result display
The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60
DISP:TRAC:Y:MAX 0
Defines the y-axis with @ minimum value of -60 and maximum
value of 0.
Manual control: See "Defining Min and Max Values" on page 36

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MINimum <Value>

This command defines the minimum value of the y-axis for the selected result display.
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Parameters:
<Value> <numeric value>
*RST: depends on the result display
The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60
DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.
Manual control: See "Defining Min and Max Values" on page 36

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MODE <Mode>
This command selects the type of scaling of the y-axis.

When the display update during remote control is off, this command has no immediate

effect.
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 control: See "Defining a Range and the Reference Level Position"
on page 34

See "Scaling" on page 35
See "Scale Mode" on page 36

DISPlay[:WINDow<n>]:-TRACe:Y[:SCALe]:PDIVision <Value>

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

possible.

Parameters:

<Value> numeric value; the unit depends on the result display
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display

Example: DISP:TRAC:Y:PDIV 10
Sets the grid spacing to 10 units (e.g. dB) per division

Manual control: See "Configuring a Reference Point and Divisions" on page 35

See "Range per Division" on page 35

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

This command defines the vertical position of the reference level on the display grid.

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

Example: DISP:TRAC:Y:RPOS 50PCT

Usage: SCPI confirmed

Manual control: See "Defining a Range and the Reference Level Position"
on page 34

See "Ref Level Position" on page 34
See "Configuring a Reference Point and Divisions" on page 35
See "Y-Axis Reference Position" on page 35

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

The command defines the power value assigned to the reference position in the grid.

Parameters:

<Value> *RST: 0 dBm, coupled to reference level

Example: DISP:TRAC:Y:RVAL -20dBm
Sets the power value assigned to the reference position to -20
dBm

Manual control: See "Configuring a Reference Point and Divisions" on page 35

See "Y-Axis Reference Value" on page 35

DISPlay[:WINDow<n>]:TRACe:Y:SPACing <ScalingType>
This command selects the scaling of the y-axis.

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 %.

Usage: SCPI confirmed

Manual control: See "Defining a Range and the Reference Level Position"
on page 34
See "Scaling" on page 35
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UNIT:ANGLe <Unit>

This command selects the unit for angles (for phase display).

Parameters:
<Unit> DEG | RAD
*RST: DEG

Example: UNIT:ANGL DEG
Manual control: See "Phase Unit (Rad/Deg)" on page 36

11.3.3 Frequency
[SENSE: JFREQUENCY:CENT ... i ieiietieieeeeeetiie e e ettt ae e e e s eetee e e e seeta e e aeeetnnaeeeseesnnnseesenrnnnnnns 92
[SENSe:]JFREQUENCY:CENTEISTEP . ...iiiiiiiiii it es et et s e e e r e ee e s eere e e e ean s 92
[SENSe:]JFREQUeNCY:CENTENSTEP:AUTO. .. ittt e et et e e e e e e e eaaae 93
[SENSe:]JFREQuUeNCY:CENTErSTEP:LINK .. ..t 93
[SENSe:]JFREQuUency:CENTErSTEPR:LINK:FACTON....uieeeee ettt e 93
[SENSE:JFREQUENCY:OFFSEL.ceiutiaeieeeeeeeeeeeeee it a e e e e e e e e e e e e eeeeeae s e e e e e e e e e eeeeeeenennnns 94

[SENSe:]JFREQuency:CENTer <Frequency>
This command defines the center frequency.

Parameters:
<Frequency> The allowed range and f,.. is specified in the data sheet.

UpP
Increases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer : STEP command.

DOWN
Decreases the center frequency by the step defined using the
[SENSe: | FREQuency:CENTer : STEP command.

*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Usage: SCPI confirmed

Manual control: See "Center" on page 37

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

This command defines the center frequency step size.
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You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: ] FREQuency:
CENTer on page 92.

Parameters:
<StepSize> fax IS specified in the data sheet.

Range: 1 to fTMAX
*RST: 0.1 x span
Default unit; Hz

Example: FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual control: See "Center Frequency Stepsize" on page 37

[SENSe:]FREQuency:CENTer:STEP:AUTO <State>

This command couples or decouples the center frequency step size to the span.

Parameters:
<State> ON | OFF
*RST: ON
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

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

This command couples and decouples the center frequency step size to the span or the
resolution bandwidth.

Parameters:

<CouplingType> SPAN
Couples the step size to the span. Available for measurements in
the frequency domain.

OFF
Decouples the step size.

*RST: SPAN

Example: FREQ:CENT:STEP:LINK SPAN

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

This command defines a step size factor if the center frequency step size is coupled to
the span.

Parameters:
<Factor> 1to 100 PCT

*RST: 10

|
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Example: FREQ:CENT:STEP:LINK:FACT 20PCT

[SENSe:]JFREQuency:OFFSet <Offset>
This command defines a frequency offset.

If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency" will be corrected for this
shift numerically by the application.

See also "Frequency Offset" on page 38.

Parameters:

<Offset> Range: -100 GHz to 100 GHz
*RST: 0 Hz

Example: FREQ:OFFS 1GHZ

Usage: SCPI confirmed

Manual control: See "Frequency Offset" on page 38

Triggering Measurements

Useful commands for triggering described elsewhere:
® [SENSe:]FREQuency:CENTer on page 92

Remote commands exclusive to triggering:

e Configuring the Triggering ConditioNS............uuiiiiiiiiiie e 94
e Configuring the Trigger OUIPUL.......eeiiiii i 98

Configuring the Triggering Conditions

TRIGQEN:SEQUENCE]IDTIME....uu i iiiieieie e e eeeiie e e e e et s e e e e et e e e e e e e e e e e eaaa e s e e eeana s e e e eeanneaeenns 94
TRIGger[:SEQuUence]:HOLDOF[:TIME]....ciieuiieeee e e e e 95
TRIGger[:SEQuUence]:IFPOWEIrHOLDO.........cciieieieeeieeeceieiieeee e e e e e e e eeeeeeeeeees e e e e e e e eeeeeens 95
TRIGQer:SEQUENCE]:IFPOWETIHY STEIESIS. . .ccvtuieeiiriiieeiiiieeeeeeteeeeeeteeeeeeteeeeeeataeeeeranaaaens 95
TRIGger[:SEQuence]:LEVEI:EXTernal<port>].......ceiiiiuiiiiieiiinieieeiiesseesisseeeiesssseieseseenansaens 96
TRIGQEr:SEQUENCE:LEVELIFPOWEN......uuiiiiieiiiee e ettt eeeeetce e et e e e e e e e e e eea e e aees 96
TRIGQer:SEQUENCE]:LEVELIQPOWET. ....ccuueieeeie e e e e et e e eeee e e e e e e e et s e e e eeae e e eeanaaeeees 96
TRIGQer[:SEQUENCE]:LEVELRFPOWET. ...t 97
TRIGger[:SEQuUeNnce]:RFPOWErHOLDOR. ....ccccieieeeeeeeeeeeeeeeeeeeeeee e e e e e e e 97
TRIGEI:SEQUENCE]:SLOPE. .. et ieeeeeeeeeetticeeie i et e e e eeteeeeesb b reaeeeeeeeeseeeresersaraaasesaaasesreneens 97
TRIGQEN:SEQUENCEI:SOURCE. ....cettuiieeiiiiiiieeeeeettiie e e e ettt ae e e e e settseeeeesestaseeeessnasaeserrannaaaeens 97

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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Parameters:

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

Manual control: See "Trigger Source" on page 40

See "Drop-Out Time" on page 41

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

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

turing).

Parameters:

<Offset> *RST: 0s

Example: TRIG:HOLD 500us

Manual control: See "Trigger Source" on page 40

See "Trigger Offset" on page 41

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
This command defines the holding time before the next trigger event.

Note that this command is available for any trigger source, not just IF Power.

Parameters:
<Period> *RST: 150 ns
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HOLD 200 ns
Sets the holding time to 200 ns.
Manual control: See "Trigger Source" on page 40

See "Trigger Holdoff" on page 42

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

This command defines the trigger hysteresis.

Parameters:
<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HYST 10DB
Sets the hysteresis limit value.
Manual control: See "Trigger Source" on page 40

See "Hysteresis" on page 41
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TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>
This command defines the level the external signal must exceed to cause a trigger event.

Note that the variable INPUT/OUTPUT connectors (ports 2+3) must be set for use as
input using the OUTPut : TRIGger<port>:DIRection command.

Suffix:
<port> 112]3
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
Example: TRIG:LEV 2V
Manual control: See "Trigger Source" on page 40

See "Trigger Level" on page 41

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

This command defines the power level at the third intermediate frequency that must be
exceeded to cause a trigger event. Note that any RF attenuation or preamplification is
considered when the trigger level is analyzed.

Parameters:

<TriggerLevel> Range: -50 dBm to 20 dBm
*RST: -20 dBm

Example: TRIG:LEV:IFP -30DBM

Manual control: See "Trigger Source" on page 40

See "Trigger Level" on page 41

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

This command defines the magnitude the 1/Q data must exceed to cause a trigger event.
Note that any RF attenuation or preamplification is considered when the trigger level is

analyzed.

Parameters:

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

Example: TRIG:LEV:IQP -30DBM

Manual control: See "Trigger Source" on page 40

See "Trigger Level" on page 41
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TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

This command 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.

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

Parameters:

<TriggerLevel> Range: -50 dBm to -10 dBm
*RST: -20 dBm

Example: TRIG:LEV:RFP -30dBm

TRIGger[:SEQuence]:RFPower:HOLDoff <Time>

This command defines the holding time before the next trigger event. Note that this com-
mand is available for any trigger source, not just RF Power.

Note that this command is maintained for compatibility reasons only. Use the
TRIGger [:SEQuence] : IFPower:HOLDof f on page 95 command for new remote
control programs.

Parameters:
<Time> Default unit: S

TRIGger[:SEQuence]:SLOPe <Type>

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

Parameters:

<Type> POSitive | NEGative
POSitive
Triggers when the signal rises to the trigger level (rising edge).
NEGative
Triggers when the signal drops to the trigger level (falling edge).
*RST: POSitive

Example: TRIG:SLOP NEG

Manual control: See "Trigger Source" on page 40

See "Slope" on page 42

TRIGger[:SEQuence]:SOURce <Source>
This command selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can con-
tinue. Make sure this situation is avoided in your remote control programs.
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Parameters:
<Source> IMMediate
Free Run

EXTern

Trigger signal from the TRIGGER INPUT connector.

EXT2

Trigger signal from the TRIGGER INPUT/OUTPUT connector.
Note: Connector must be configured for "Input".

EXT3

Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector.
Note: Connector must be configured for "Input".

RFPower
First intermediate frequency

IFPower
Second intermediate frequency

IQPower

Magnitude of sampled 1/Q data

For applications that process 1/Q data, such as the 1/Q Analyzer
or optional applications

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual control: See "Trigger Source" on page 40
See "Trigger Source" on page 40
See "Free Run" on page 40
See "External Trigger 1/2/3" on page 40
See "RF Power" on page 40

Configuring the Trigger Output

The following commands are required to send the trigger signal to one of the variable
TRIGGER INPUT/OUTPUT connectors. The tasks for manual operation are described
in "Trigger 2/3" on page 42.

OUTPUL: TRIGGEr<pOrt>:DIRECHON. ... ie e e e et eee ettt e et e e e e e e 98
OUTPULTRIGGEIr<POIt>ILEVEL...cciieieeeieiieee et e ettt e e e e e e e ee e e e e e 99
(@1 Tl I S (€ Te 1= B ooy e O 1 N =Y 99
OUTPUt: TRIGger<port>:PULSE:IMMEIAe......ccccevurueeieeiieiiieeee et eeeeetee e e e eere e e e e e 100
OUTPUt: TRIGer<port>:PULSE:LENGIN. .....ccccive ettt e e eenaaes 100

OUTPut:TRIGger<port>:DIRection <Direction>

This command selects the trigger direction.
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Suffix:
<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
Parameters:
<Direction> INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut
Manual control: See "Trigger 2/3" on page 42

OUTPut:TRIGger<port>:LEVel <Level>
This command defines the level of the signal generated at the trigger output.

This command works only if you have selected a user defined output with oUTPut :
TRIGger<port>:0TYPe.

Suffix:
<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
Parameters:
<Level> HIGH
TTL signal.
Low
ov
*RST: LOwW
Manual control: See "Trigger 2/3" on page 42

See "Output Type" on page 42
See "Level" on page 43

OUTPut: TRIGger<port>:0TYPe <OutputType>
This command selects the type of signal generated at the trigger output.

Suffix:

<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
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DEVice
Sends a trigger signal when the R&S FSW has triggered internally.

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<port>:LEVel.

*RST: DEVice

See "Trigger 2/3" on page 42
See "Output Type" on page 42

OUTPut: TRIGger<port>:PULSe:IMMediate

This command generates a pulse at the trigger output.

Suffix:
<port>

Usage:

Manual control:

2|3

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)

3 = trigger port 3 (rear)

Event

See "Trigger 2/3" on page 42
See "Output Type" on page 42
See "Send Trigger" on page 43

OUTPut:TRIGger<port>:PULSe:LENGth <Length>

This command defines the length of the pulse generated at the trigger output.

Suffix:
<port>

Parameters:
<Length>

Manual control:

2|3

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)

3 = trigger port 3 (rear)

Pulse length in seconds.

See "Trigger 2/3" on page 42
See "Output Type" on page 42
See "Pulse Length" on page 43

Multi-Carrier Configuration

The following commands are required to configure the multi-carrier measurement.
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CALCuUlate:GRPDEIaY:MODE........ccieieieeeeeeeeeeeeeeeeeeieieeesae s e e s e e eeeeeeeeeeeeeeeaesnnnaaaaaeaeeeeaes 101
[SENSe:]BANDWIAth:DEMOU?....ccuieeeiiiieee e e et e e e e e e e et e e e e e s eaneeen 101
[SENSE:IBWIDth:DEMOGA?. ... et ee et e e e e e e e e et s et e e e e e s e e s en e e e e eeneenneen 101
[SENSE:JCARRIEICOUNL... ...ttt e e e et e e e et e eea e e s e e e eneeaeennaeenaen 101
[SENSE:JCARRIEISPACING. ... eeete ettt ettt ettt ettt et et e ee e e e e e aeaeeaeeaaaes 101
[SENSE:JFREQUENCY:SPAN ... eeee oo eeeeeeeeeeeeseeseseeseseeseseseseseseaseseeseseeseseeseseeseseesessesens 102
[SENSEIMTIMEAUTO. ... eeeeeeeeeeeeeeeeeeeeseseseseeseseseseseeseseseseeseseeseeseenesseesessseseeesseseseeenes 102
[SENSE:IMTIME. . eeeeeeeeeeeeeeeeeeeseeeeeeseseseeeeseseseeeeseseseseesaseseseeeseseseesaseseseeneseseseeeenesenes 102
[SENSE:JCARRIEIOFFSEL?. . ccituiieeiitiieiee ettt e ettt ie e e e ettt e e e e e eete e e e seeta e eeeetaaeeeeeraneeeersnnn 102
[SENSe:]CARRIErOFFSEt:MODE.....c. ittt et e e e e e e e e e e e 103
[SENSEIRLENGIN?. e veeeeeeeeeeeeeeeseeeeseeseseeseseseseeseseseaseseaseseesesenseseeseseseesessesseeesenesesens 103
[SENSEISRATE? oo eee e eeeeeeeseeeeseeseseeseseeseseeeseeseseeseseesaseseseseseeseseseseeseseseneesesens 103

CALCulate:GRPDelay:MODE <GroupDelayAbsRel>

This command sets the group delay mode for multi carriers to either absolute or relative
or queries its current state.

Parameters:
<GroupDelayAbsRel> ABSolute | RELative

ABSolute
Calculates the absolute group delay; requires an external trigger

RELative
Calculates the relative group delay; constant delay parts are com-
pensated for

*RST: ABSolute

Manual control: See "Group Delay Mode" on page 46

[SENSe:]BANDwidth:DEMod?
[SENSe:]1BWIDth:DEMod?

Queries the measurement bandwidth in Hz

Return values:
<Bandwidth> Default unit: HZ

Usage: Query only

[SENSe:]CARRier:COUNt <Count>
Sets/queries the number of carriers.

Parameters:
<Count>

Manual control: See "Number of Carriers" on page 45

[SENSe:]CARRIier:SPACing <CarrierSpacing>

Sets/queries the carrier spacing in Hz between the multiple carriers.
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Parameters:
<CarrierSpacing> Default unit; HZ

Manual control: See "Carrier Spacing" on page 45

[SENSe:]JFREQuency:SPAN <Frequency>

Sets/queries the frequency span in Hz

Parameters:
<Frequency> Default unit; HZ
Manual control: See "Span" on page 37

[SENSe:]MTIMe:AUTO <MeasTimeAutoMode>

This command enables or disables automatic measurement time selection.

Parameters:
<MeasTimeAutoMode ©ON
Enables automatic measurement time selection.
OFF
Measurement time is defined manually.
*RST: ON
Manual control: See "Measurement Time" on page 45

[SENSe:]MTIMe <MeasTime>

This command queries or sets the measurement time.

Parameters:
<MeasTime> The measurement time.
*RST: 5ms
Default unit: S
Manual control: See "Measurement Time" on page 45

[SENSe:]CARRier:OFFSet?
Queries the offset in Hz of the carriers compared to the center frequency.

Return values:
<CarrierOffset> Range: - (Carrier spacing / 2) to + (Carrier spacing / 2)
Default unit: HZ

Usage: Query only

Manual control: See "Carrier Offset" on page 46

e
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[SENSe:]CARRier:OFFSet:MODE <CarrierOffsetMode>
This command determines how the carrier offset is defined.

Parameters:
<CarrierOffsetMode> ESTimate | FIXed

ESTimate

The offset is estimated from the measurement data and compen-
sated for automatically.

Possible values are in the range of:

- (Carrier spacing / 2) to + (Carrier spacing / 2)

FiXed

A fixed offset is used, depending on the number of carriers:
Odd number: offset = 0

Even number: ofset = Carrier spacing / 2

Manual control: See "Carrier Offset" on page 46

[SENSe:]RLENgth?

This command returns the record length determined by the current measurement set-

tings.

Return values:

<SampleCount> Number of samples captured in one sweep.
Usage: Query only

[SENSe:]SRATe?
This command returns the sample rate set up for current measurement settings.

Return values:
<SampleRate> Current sample rate used by the application.

Usage: Query only

11.3.6 Configuring the Outputs

N\ Configuring trigger input/output is described in chapter 11.3.4.2, "Configuring the Trigger
/ Output", on page 98.

DIAGNOStICKN>:SERVICEINSOUITE. ...uuiiveiiitiieeee it eee e e s e e et e e e e s e e s b e e e s eaaeranas 103

DIAGnostic<n>:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled NOISE SOURCE
CONTROL on the front panel on and off.

e
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Parameters:
<State> ON | OFF
*RST: OFF
Example: DIAG:SERV:NSO ON
Manual control: See "Noise Source" on page 50

Automatic Settings

Some settings can be adjusted by the R&S FSW automatically according to the current
measurement settings and signal characteristics.

ON MSRA operating mode

/' In MSRA operating mode, the following automatic settings are not available, as they

require a new data acquisition. However, the GSM application cannot perform data
acquisition in MSRA operating mode.

[SENSe:]JADJust: CONFigure:DURGLON. .....ccceeiueeieieeeeeieeeceeieiaeseeeeeeeeeeeeninnasaeseeeeseeeennnnnns 104
[SENSe:]JADJust:CONFigure:DURALION:MODE............cevvverurrniiiieieieeeeeeeeeeeeeeeeeeeeeessssenannnn 104
[SENSe:]ADJust:CONFigure:HY STeresis:LOWEN.......ccceevueieeieiieeeeeeetieeeeeetieeeeeeenneeeeeenns 105
[SENSe:]ADJust:CONFigure:HY STeresiS:UPPEN.........coiieeiiiiiieeeeeeeeetceeeeeeeeveeeeeeeeeeraeaeeaes 105
[SENSE:JADJUSELEVEL .. .eiiieiei it e e e e e e e e e e e e eas 106

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

In order to determine the ideal reference level, the R&S FSW performs a measurement
on the current input data. This command defines the length of the measurement if
[SENSe:]ADJust:CONFigure:DURation:MODE is set to MANual.

Parameters:

<Duration> Numeric value in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s

Example: ADJ:CONF:DUR:MODE MAN

Selects manual definition of the measurement length.
ADJ:CONF:LEV:DUR 5ms

Length of the measurement is 5 ms.

Manual control: See "Changing the Automatic Measurement Time (Meastime
Manual)" on page 52

[SENSe:]JADJust:CONFigure:DURation:MODE <Mode>

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

e
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Parameters:

<Mode> AUTO
The R&S FSW determines the measurement length automatically
according to the current input data.
MANual
The R&S FSW uses the measurement length defined by
[SENSe: ]ADJust :CONFigure:DURation on page 104.
*RST: AUTO

Manual control: See "Resetting the Automatic Measurement Time (Meastime

Auto)" on page 52
See "Changing the Automatic Measurement Time (Meastime
Manual)" on page 52

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

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 106 command, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines a lower threshold the signal must fall
below (compared to the last measurement) before the reference level is adapted auto-

matically.
Parameters:
<Threshold> Range: 0dB to 200 dB
*RST: +1 dB
Default unit: dB
Example: SENS:ADJ:CONF:HYST:LOW 2
For an input signal level of currently 20 dBm, the reference level
will only be adjusted when the signal level falls below 18 dBm.
Manual control: See "Lower Level Hysteresis" on page 53

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

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 106 command, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines an upper threshold the signal must
exceed (compared to the last measurement) before the reference level is adapted auto-

matically.

Parameters:

<Threshold> Range: 0dB to 200 dB
*RST: +1dB
Default unit: dB

Example: SENS:ADJ:CONF:HYST:UPP 2

|
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Measuring, Loading and Storing Calibration Data

Example: For an input signal level of currently 20 dBm, the reference level
will only be adjusted when the signal level rises above 22 dBm.

Manual control: See "Upper Level Hysteresis" on page 52

[SENSe:]ADJust:LEVel

This command initiates a single (internal) measurement that evaluates and sets the ideal
reference level for the current input data and measurement settings. This ensures that
the settings of the RF attenuation and the reference level are optimally adjusted to the
signal level without overloading the R&S FSW or limiting the dynamic range by an S/N
ratio that is too small.

Example: ADJ:LEV

Usage: Event

Manual control: See "Setting the Reference Level Automatically (Auto Level)"
on page 52

Measuring, Loading and Storing Calibration Data

The folowing commands are required to perform the calibration measurement and load
and store the calibration data.

(O NI o] =11 oY g 1V [ € 106
(0NN o) =i e gl Y (61 €D R A =Y TSRS 106
MMEMory:LOAD:MCGD:RCALIDration.........cu ettt e e e e 107
MMEMory:STORe:MCGD:RCALIDIratioN. ...c..ceu ettt e e e e e 107

CALibration:MCGD

This command initiates a new calibration. You can synchronize to the end of the mea-
surement as usual with *OPC, *OPC? or *WAI.

Example: CAL:MCGD; *WAI

Performs a calibration measurement and waits for the results.
Usage: Event
Manual control: See "Calibrate (Execute Reference Calibration)" on page 47

CALibration:MCGD:STATe?

This command queries the calibration status of the Multi Carrier Group Delay application.

]
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11.5.1

Configuring the Result Display

Return values:
<State> ON |1
Calibration has been performed, reference data is available.

OFF | 0
Calibration has not yet been performed or is currently running,
reference data is not yet available.

Usage: Query only

MMEMory:LOAD:MCGD:RCALibration <File>

This command loads the calibration data stored in the selected file and replaces the
current data.

Setting parameters:

<File> path and file name of the . csv file that contains the calibration
data

Usage: Setting only

Manual control: See "Loading Calibration Data" on page 48

MMEMory:STORe:MCGD:RCALibration <File>
This command stores the current calibration data to the selected file.

Setting parameters:

<File> path and file name of the . csv file that will contain the calibration
data

Usage: Setting only

Manual control: See "Storing Calibration Data" on page 47

Configuring the Result Display
The commands required to configure the screen display in a remote environment are
described here.

e General Window CommaNndS........uuuuciiiiiiieeieeeieiiceie e e e e e e e ee s e e e e e e eeeeeeennanas 107
e Working with Windows in the Display............uuceiiiiiiiiiiiiicce e 108

General Window Commands
The following commands are required to configure general window layout, independant
of the application.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel (see INSTrument [ : SELect] on page 82).

|
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Configuring the Result Display

DISPIAY:FORMAL.......ccieiieieaaeieeeeeeeeeietiataaaa e s e e eeeeeeeeeaeaa s eeeeaeeeesenessnnanaaaeeeeeeeeenennssnnnnns 108
DISPIay[:WINDOWSNS]:SIZE. ...t ieiieiieeeeiiiieeeeettee e e ettt e e s eeteeeeeetaaeeseateeaesennaaaesssnnneaerennn 108
DISPIay[:WINDOWSNS:SELECE...cuuuiiiiiiiieeeeiiiiieeeeettiieeeeetstaeeessesneeeesesnesesssnnasesssnnesessennn 108

DISPlay:FORMat <Format>

This command determines which tab is displayed.

Parameters:

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

Example: DISP:FORM SING

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

This command maximizes the size of the selected result display window temporarily. To
change the size of several windows on the screen permanently, use the LAY : SPL. com-

mand (see LAYout:SPLitter on page 111).

Parameters:

<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.

SMALI

Reduces the size of the selected window to its original size.

If more than one measurement window was displayed originally,
these are visible again.

*RST: SMALI

Example: DISP:WIND2 :LARG

DISPlay[:WINDow<n>]:SELect
This command sets the focus on the selected result display window.
This window is then the active window.

Example: DISP:WIND1:SEL
Sets the window 1 active.

Usage: Setting only

Working with Windows in the Display

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual

e
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operation. Since the available evaluation types depend on the selected application, some
parameters for the following commands also depend on the selected measurement
channel.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel (see TNSTrument [ : SELect] on page 82).

LAY OUL ADD:WINDOW] 2. . e eeeeie ettt e e e et e et e e et e e e e e et e e s e e e e ea e ea e e s e e eaneaneenrennen 109
LAYOUt:CATAIOG[:WINDOW] 2. .. ettt ettt ettt et e et et e et e et e e ee e e e e e e e e e ena e eenaees 110
LAY OUL IDENTfY[:WINDOW] 2. ee e e e e eeeeeeee e eeeeeeeeeieee e s s s s e e e e e e e eaeaeeeeeeeenaeeeeensnnnnnnnnnnns 110
LAYOULt:REMOVE[:WINDOW].......ceteeieeeerrrrnrnnieieieseeseeeeerereereesssrasssnaseesasasseeseseesssssssssnnnnns 111
LAYOUE:REPLACE[:WINDOW]. .. uceeeiettieeeeeeeetiteeeeeeeeetaeeeeeeseetanseeserssnnasaeseesannseseesessnnnsaneenes 111
N oYU S 1 Y PP 111
LAY OULWINDOWSNZ ADD 2. . ettt ettt e et e e s e e e e e e e s e e e e e a e e e e e e e e eens 113
LAYOUt:WINDOWSN>:IDENTY 2. . ettt ettt e e e e e e e e e ee 113
LAY OUE:WINDOWSNZIREMOVE.......ccunieiteeeeieeeeeeeeeeee e e e e e e e e e e e e e ea e een e e eenneenanns 113
LAY OUE:WINDOWSNZIREPLACE. .. ..cuuiieiteieiieeeeeeeeeee e et e et e e e e e eee e e et e e st e eeaneeseaneeenanns 114

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display.

This command is always used as a query so that you immediately obtain the name of the
new window as a result.

To replace an existing window, use the LAYout :REPLace [ : WINDow] command.

Parameters:

<WindowName> String containing the name of the existing window 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:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing window.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? '1l',LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

e
User Manual 1173.9405.02 — 04 109



R&S®FSW-K17 Remote Commands to Perform Multi-Carrier Group Delay Measurements

Manual control:

Configuring the Result Display

See "Magnitude" on page 15

See "Phase" on page 16

See "Magnitude Reference" on page 16
See "Phase Reference" on page 17
See "Group Delay" on page 17

See "Gain" on page 18

See "Marker Table" on page 18

Table 11-2: <WindowType> parameter values for Multi-Carrier Group Delay (K17) application

Parameter value Window type

GAIN Gain

GDELay Group Delay vs. Frequency

MAGN:itude Magnitude vs. Frequency (Measurement data)
MTABIe Marker table

PHASe Phase vs Frequency (Measurement data)
RMAGhnitude Magnitude vs. Frequency (Reference data)
RPHase Phase vs Frequency (Reference data)

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows from top left to bottom
right. The result is a comma-separated list of values for each window, with the syntax:

<WindowName_1>,<Index_1>..<WindowName_n>,<Index_n>

Return values:
<WindowName>

<Index>

Example:

Usage:

string

Name of the window.
In the default state, the name of the window is its index.

numeric value
Index of the window.

LAY :CAT?

Result:

2v,2,'10,1

Two windows are displayed, named '2' (at the top or left), and '1'
(at the bottom or right).

Query only

LAYout:IDENtify[:WINDow]? <WindowName>

This command queries the index of a particular display window.

Note: to query the name of a particular window, use the L.AYout : WINDow<n>:

IDENtify? query.
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Query parameters:

<WindowName> String containing the name of a window.
Return values:

<WindowlIndex> Index number of the window.

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>

This command removes a window from the display.

Parameters:
<WindowName> String containing the name of the window.

In the default state, the name of the window is its index.
Usage: Event

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window while keeping its position, index and window name.

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

Parameters:

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

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[:WINDow] ? on page 109 for a list of available
window types.

Example: LAY:REPL:WIND '1l',MTAB

Replaces the result display in window 1 with a marker table.

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

This command changes the position of a splitter and thus controls the size of the windows
on each side of the splitter.

As opposed to the DISPlay [ :WINDow<n>] : STZE on page 108 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter perma-
nently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define conflicts
with the minimum size of any of the affected windows, the command will not work, but
does not return an error.

e
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y=100 %*=100, y=100
1 Frequendy Swsen ¥ 3 Marker Table

1.01 GHz
=102.12 dBm

Fig. 11-1: SmartGrid coordinates for remote control of the splitters

Parameters:
<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> New vertical or horizontal position of the splitter as a fraction of the
screen area (without channel and status bar and softkey menu).
The point of origin (x = 0, y = 0) is in the lower left corner of the
screen. The end point (x =100, y = 100) is in the upper right corner
of the screen. (See figure 11-1.)
The direction in which the splitter is moved depends on the screen
layout. If the windows are positioned horizontally, the splitter also
moves horizontally. If the windows are positioned vertically, the
splitter also moves vertically.

Range: 0 to 100

Example: LAY:SPL 1,3,50
Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Table') to the center (50%) of the screen, i.e. in the figure
above, to the left.

Example: LAY:SPL 1,4,70
Moves the splitter between window 1 ('Frequency Sweep') and 3
('Marker Peak List') towards the top (70%) of the screen.
The following commands have the exact same effect, as any com-
bination of windows above and below the splitter moves the splitter
vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70
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LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this command,
as opposed to LAYout : ADD [ : WINDow] 2, the suffix <n> determines the existing window
next to which the new window is added.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of the
new window as a result.

Parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow
<WindowType> Type of measurement window you want to add.

See LAYout:ADD[:WINDow] ? on page 109 for a list of available
window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix).

Note: to query the index of a particular window, use the T.AYout: IDENtify[:
WINDow] ? command.

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Usage: Query only

LAYout:WINDow<n>:REMove
This command removes the window specified by the suffix <n> from the display.
The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Usage: Event

e
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Configuring and Performing Sweeps

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>),

The result of this command is identical to the L.AYout : REPLace [ :WINDow] command.
To add a new window, use the LAYout : WINDow<n>:ADD? command.

Parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 109 for a list of available
window types.

Configuring and Performing Sweeps
When the MCGD application is activated, a continuous sweep is performed automatically.
However, you can stop and start a new measurement any time.

Furthermore, you can perform a sequence of measurements using the Sequencer (see
"Multiple Measurement Channels and Sequencer Function" on page 10).

Useful commands for configuring sweeps described elsewhere:
® [SENSe:]AVERage<n>:COUNt on page 126

Remote commands exclusive to

Y T ] Y 114
INITIQtEICONMEES. ....uueeeeeeiteeeeeeeteeeee e ettt e e eeeeeteeeeeeestaeeseetaseeeeeessaesaerentansaeseesannaaaeens 115
INITIAtE CONTINUOUS. ... ceeee et et e et et e et e et et e e et e et e e e ee e e et e e e e e e e e e eeaeeenneeenaneeean 116
LI 1= LY=o =T =Y 116
INITiate:SEQUENCEIABORL.......ceee ettt et e e e et e e e e eee e e e e e ean e eeneeeen 117
INITiate:SEQUENCErIMMETIALE. ... ..cceeeeeeeeririiiiieeeeeeeeeeeetribeeieseeeeeereeessbaaaeaeeeeesereeessasanns 117
INITiate:SEQUENCEIMODE..........ciiiiiiiieeeeeeeeeee e e e ettt ee e e e e ettt ae s e e s eeataaeeeesesnaaeeaesentannaaaeens 118
SY ST EMISEQUENCET . ... . ciieeeeeieee it e et e e et e et e e et eeeeeaa e s eaaaeetaeeeeannaeeannaaesnaeennnnans 118
[SENSE:ISWEED:COUNL. ... ee et eeeeeeeeee s s seeeseeeseeeeeeeeeeseseseseseseseseseeeeeeeeeenseseseseseseseseeens 119
[SENSE:]SWEED:COUNECURREN?. ....v.eeeeeeeeeeeeeeeseseeeseeeeseeesesessesaseseseseeseseseseseeseseeeseses 120
ABORt

This command aborts a current measurement and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measurement
has been aborted successfully, use the *OPC? or *WAT command after ABOR and before
the next command.

For details see the "Remote Basics" chapter in the R&S FSW User Manual.

To abort a sequence of measurements by the Sequencer, use the INTTiate:
SEQuencer : ABORt on page 117 command.
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Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel (GPIB, LAN or other interface) to the R&S FSW is blocked for further commands.
In this case, you must interrupt processing on the remote channel first in order to abort
the measurement.

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

e Visa:viClear ()
e GPIB: ibclr ()
e RSIB: RSDLLibclr ()

Now you can send the ABORt command on the remote channel performing the mea-

surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM
Aborts the current measurement and starts a new one once abor-
tion has been completed.

Usage: SCPI confirmed

INITiate:CONMeas

This command restarts a (single) measurement that has been stopped (using
INIT:CONT OFF) or finished in single sweep mode.

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

As opposed to INITiate[:IMMediate], this command does not reset traces in max-
hold, minhold or average mode. Therefore it can be used to continue measurements
using maxhold or averaging functions.

|
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Example: (for Spectrum application:)
INIT:CONT OFF

Switches to single sweep mode.
DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.
SWE:COUN 20

Setting the sweep counter to 20 sweeps.
INIT; *WAT

Starts the measurement and waits for the end of the 20 sweeps.
INIT:CONM; *WAT

Continues the measurement (next 20 sweeps) and waits for the
end.
Result: Averaging is performed over 40 sweeps.

Manual control: See "Continue Single Sweep" on page 49

INITiate:CONTinuous <State>
This command controls the sweep mode.

Note that in single sweep mode, you can synchronize to the end of the measurement with
*OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of the
measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

If the sweep mode is changed for a measurement channel while the Sequencer is active
(see INTITiate:SEQuencer:IMMediate on page 117) the mode is only considered
the next time the measurement in that channel is activated by the Sequencer.

Parameters:
<State> ON | OFF

ON
Continuous sweep

OFF
Single sweep

*RST: ON

Example: INIT:CONT OFF

Switches the sweep mode to single sweep.
INIT:CONT ON

Switches the sweep mode to continuous sweep.

Manual control: See "Continuous Sweep/RUN CONT" on page 48

INITiate[:IMMediate]

This command starts a (single) new measurement.

e
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With sweep count or average count > 0, this means a restart of the corresponding number
of measurements. With trace mode MAXHold, MINHold and AVERage, the previous
results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

Example: (For Spectrum application:)
INIT:CONT OFF

Switches to single sweep mode.
DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.
SWE : COUN 20

Sets the sweep counter to 20 sweeps.
INIT; *WAI

Starts the measurement and waits for the end of the 20 sweeps.

Manual control: See "Single Sweep/ RUN SINGLE" on page 48

INITiate:SEQuencer:ABORt

This command stops the currently active sequence of measurements. The Sequencer
itself is not deactivated, so you can start a new sequence immediately using
INITiate:SEQuencer:IMMediate on page 117.

To deactivate the Sequencer use SYSTem: SEQuencer on page 118.

Usage: Event

INITiate:SEQuencer:IMMediate

This command starts a new sequence of measurements by the Sequencer. Its effect is
similar to the INITiate [ : IMMediate] command used for a single measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 118).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will be
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.

Usage: Event
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INITiate:SEQuencer:MODE <Mode>

This command selects the way the R&S FSW application performs measurements
sequentially.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 118).

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

Note: In order to synchronize to the end of a sequential measurement using *OPC,
*OPC? or *WAI you must use SINGle Sequencer mode.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

Parameters:

<Mode> SINGle
Each measurement is performed once (regardless of the chan-
nel's sweep mode), considering each channels' sweep count, until
all measurements in all active channels have been performed.
CONTinuous
The measurements in each active channel are performed one
after the other, repeatedly (regardless of the channel's sweep
mode), in the same order, until the Sequencer is stopped.
CDEFined
First, a single sequence is performed. Then, only those channels
in continuous sweep mode (INIT:CONT ON) are repeated.

*RST: CONTinuous

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will be
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will
occeur.

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

e
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<State>

Example:

Configuring and Performing Sweeps

ON | OFF

ON
The Sequencer is activated and a sequential measurement is
started immediately.

OFF

The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: OFF

SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single Sequencer mode so each active measurement will be
performed once.

INIT:SEQ:IMM

Starts the sequential measurements.

SYST:SEQ OFF

[SENSe:]SWEep:COUNt <SweepCount>

This command defines the number of sweeps the R&S FSW uses to average traces.

During calibration measurements, the phase and amplitude values are averaged over
the defined number of sweeps.

In case of continuous sweeps, the R&S FSW calculates the moving average over the

average count.

In case of single sweep measurements, the R&S FSW stops the measurement and cal-
culates the average after the average count has been reached.

Parameters:
<SweepCount>

Example:

Usage:

Manual control:

If you set a sweep count of 0 or 1, the R&S FSW performs one
single sweep in single sweep mode.

In continuous sweep mode, if the sweep count is set to 0, a moving
average over 10 sweeps is performed.

Range: 0 to 32767

*RST: 0

SWE :COUN 64

Sets the number of sweeps to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAI

Starts a sweep and waits for its end.
SCPI confirmed

See "Sweep Count" on page 45
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Retrieving Results

[SENSe:]SWEep:COUNt:CURRent?
Queries the current sweep count

Usage: Query only

Retrieving Results

The following commands are required to retrieve the results in a remote environment.

o Retrieving Marker RESUIS.........uuiuiiiiiieie e 120
o Retrieving Trace RESUIS......ccuviiiiieieie e 121
o Exporting Trace RESUILS.......coooeeeeeee e 123

Retrieving Marker Results

Useful commands for retrieving results described elsewhere:
® CALCulate<n>:DELTamarker<m>:X on page 130

® CALCulate<n>:MARKer<m>:X on page 131

Remote commands exclusive to retrieving marker results:

CALCulate<n>:DELTamarker<m>:X:RELAtVE?........ccueiiiiuuiiiieiieeie et e eeei e e e e s ea e e eanaas 120
CALCUIate<n> DELTamMarker<m>:Y 2. et ieiiietieee et et e et e s e e s s s e e e s rasesa e e s ranseansaes 120
CALCUIAtESN> IMARKEISMZ Y 2. ettt et e et e e e e e e e e e e ee e e e ea s e saessaaesananaas 121

CALCulate<n>:DELTamarker<m>:X:RELative?
This command queries the relative position of a delta marker on the x-axis.
If necessary, the command activates the delta marker first.

Return values:
<Position> Position of the delta marker in relation to the reference marker or
the fixed reference.

Example: CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Usage: Query only

CALCulate<n>:DELTamarker<m>:Y?
This command queries the relative position of a delta marker on the y-axis.

If necessary, the command activates the delta marker first.

e
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To get a valid result, you have to perform a complete measurement with synchronization
to the end of the measurement before reading out the result. This is only possible for
single sweeps. See also INITiate:CONTinuous on page 116.

The unit depends on the application of the command.

Return values:
<Position> Position of the delta marker in relation to the reference marker or
the fixed reference.

Example: INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAI

Starts a sweep and waits for its end.
CALC:DELT2 ON

Switches on delta marker 2.
CALC:DELT2:Y?

Outputs measurement value of delta marker 2.

Usage: Query only

CALCulate<n>:MARKer<m>:Y?
This command queries the position of a marker on the y-axis.
If necessary, the command activates the marker first.

To get a valid result, you have to perform a complete measurement with synchronization
to the end of the measurement before reading out the result. This is only possible for
single sweeps. See also INITiate:CONTinuous on page 116.

Return values:
<Result> Result at the marker position.

Example: INIT:CONT OFF

Switches to single measurement mode.
CALC:MARK2 ON

Switches marker 2.
INIT; *WAI

Starts a measurement and waits for the end.
CALC:MARK2:Y?

Outputs the measured value of marker 2.

Usage: Query only

Retrieving Trace Results

The following remote commands are required to retrieve the trace results in a remote
environment.

e
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DISPlay[:WINDow<n>]:TRACE<t>LENGN?......cceeeiieeieiiiiceie e e e et e e e e e 122
FORMELDATAL e seeeeeeeeseseeeeeeseseeeeseseseseeseseseseeseseseesaseseseseeseseseeseseseseeseseseseseseseeenesenes 122
MMEMOry:STORE:MCGD:MEAS. .......iieiiitiieeeeetiieeeeeettiaeeeeeestaaseereetateessesanaeeesesranaeesersnnn 122
TRACESNS[:DATAL -t eeeeeeeeeeeeeseeeeseseseeeseseseeeeseseseeeeseseseeseseseseeseseseseeseseseseanesesesenasenesens 123
TRACENST:DATAL? e ee e eeeeeeeeeseseeseseeseseesesesseseseeseseaseseeseseaseseeseseesesesseseseeseseaseseesesenns 123

DISPlay[:WINDow<n>]: TRACe<t>:LENGth?
Queries the trace length.

Return values:
<TracelLength> Number of trace points

Usage: Query only

FORMat[:DATA] <Format>

This command selects the data format that is used for transmission of trace data from
the R&S FSW to the controlling computer.

Note that the command has no effect for data that you send to the R&S FSW. The R&S
FSW automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> 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 formats may
be.
REAL,32
32-bit IEEE 754 floating-point numbers in the "definite length block
format".
In the Spectrum application, the format setting REATL is used for
the binary transmission of trace data.
*RST: ASCII

Example: FORM REAL, 32

Usage: SCPI confirmed

MMEMory:STORe:MCGD:MEAS <File>

This command stores the current measurement results (all active traces in all windows,
including calibration traces) to the selected file.

Setting parameters:

<File> path and file name of the . csv file that contains the measured
data

Usage: Setting only

Manual control: See "Storing Measurement Results" on page 68

e
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TRACe<n>[:DATA] <Trace>,<Data> | <ResultType>
This command queries current trace data and measurement results.
The data format depends on FORMat [ : DATA].

Query parameters:
<ResultType> Selects the type of result to be returned.

TRACE1 | ... | TRACE6
Returns the trace data for the corresponding trace.
For details see table 11-3.

Return values:
<TraceData> For more information see tables below.

Example: TRAC? TRACE3
Queries the data of trace 3.

Usage: SCPI confirmed
Table 11-3: Return values for TRACE1 to TRACEG6 parameter

The trace data consists of a list of power levels that have been measured. The number of power levels in the
list depends on the currently selected number of sweep points. The unit depends on the measurement and
on the unit you have currently set.

TRACe<n>[:DATA]? <Trace>

This command queries current trace data and measurement results. For each of the
measurement points (number is determined by record length, see [SENSe:
JRLENgth? on page 103) the power level, phase or group delay value is returned.

Query parameters:
<Trace> TRACe1 | TRACe2 | TRACe3 | TRACe4

Defines the trace whose data is returned.

Usage: Query only

11.7.3 Exporting Trace Results

Trace results can be exported to a file.

For more commands concerning data and results storage see the R&S FSW User Man-

ual.
MMEMOIY:STORESNZTRACE. ..uuututuuieieieieeeeeeeeeeieteereeeetstrarraeeaeeeessserersereersrrarsnnnnnn 123
FORMat: DEXPOr: DS EPArALOr. ...uuiieuiiieieeieeee et eeeee e e et e e e eeea s e saseranseesanseranseranss 124

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command exports trace data from the specified window to an ASCII file.

For details on the file format see chapter 12.2, "Reference: ASCII File Export Format",
on page 140.
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Analyzing Multi-Carrier Group Delay Measurements

Parameters:
<Trace> Number of the trace to be stored
<FileName> String containing the path and name of the target file.
Example: MMEM: STOR1:TRAC 3, 'TEST.ASC'

Stores trace 3 from window 1 in the file TEST.ASC.
Usage: SCPI confirmed
Manual control: See "Export Trace to ASCII File" on page 57

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> COMMa
Uses a comma as decimal separator, e.g. 4,05.
POINt
Uses a point as decimal separator, e.g. 4.05.
*RST: *RST has no effect on the decimal separator. Default
is POINTt.
Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.
Manual control: See "Decimal Separator" on page 48

Analyzing Multi-Carrier Group Delay Measurements

The following commands are required to analyze MCGD measurements in a remote
environment.

Configuring Standard TracCes..........ueeiiiiiiiiiiiiie et 124
Setting Up Individual Markers.........cccocccciiiiiiiiiiiieeeieeeee e e 127
General Marker SettingsS......oovvuuiiiiiiiie et 131
Searching for Peaks and Positioning the Marker.........c..cccoevvvvviiicciiieee e, 132
Zooming into the DIiSPlay.........eeiiieeee e 136

Configuring Standard Traces

Useful commands for trace configuration described elsewhere

DISPlay[:WINDow<n>]:TRACe:Y:SPACing on page 91

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] on page 89
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Remote commands exclusive to trace configuration

DISPlay[:WINDow<n>]:TRACE<t>IMODE.........cieiiiiiiiieeeeieeteeeeeeeereeeeeeeesaeeeeseesaeeeseneans 125
DISPlay[:WINDow<n>]:-TRACe<t>:MODE:HCONHNUOUS......c.ceturienriiaaeeeeaeee e eeee e e e 126
DISPIay[:WINDOWSN>]: TRACESE:STATE v eeereeeeeesereeseseeseseaseseeseseesessesessesesseseeseseesesens 126
[SENSE:JAVERAGESNZICOUNL....uuiiiiiiiiie e eeeeitee e e e s et s e e e s et s e e e e e anne e s e e reane s e e e enannn e eeenennn 126
[SENSE:JAVERAGE NS STAT OS] e it ie i e e e e e e e e e eeeeeeeee ettt re s e e e e e e e e e e e e e e e e e e eneeeaeennnnnnnan 127
[SENSE:JAVERAGESNZTYPE.....cittittitutiiiieieieeeeeeeeeeieieeeeetersstaraaeseseeeasasesereeeeessrssrasannnns 127

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>
This command selects the trace mode.

In case of max hold, min hold or average trace mode, you can set the number of single
measurements with Sweep Count. Note that synchronization to the end of the measure-
ment is possible only in single sweep mode.

Parameters:

<Mode> WRITe
Overwrite mode: the trace is overwritten by each sweep. This is
the default setting.
AVERage
The average is formed over several sweeps. The "Sweep/Average
Count" determines the number of averaging procedures.
MAXHold
The maximum value is determined over several sweeps and dis-
played. The R&S FSW saves the sweep resultin the trace memory
only if the new value is greater than the previous one.
MINHold
The minimum value is determined from several measurements
and displayed. The R&S FSW saves the sweep result in the trace
memory only if the new value is lower than the previous one.
VIEW
The current contents of the trace memory are frozen and dis-
played.
BLANk
Hides the selected trace.

*RST: Trace 1: WRITe, Trace 2-6: BLANk

Example: INIT:CONT OFF
Switching to single sweep mode.
SWE:COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

Manual control: See "Mode" on page 55

|
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DISPlay[:WINDow<n>]:TRACe<t>:MODE:HCONtinuous <State>

This command turns an automatic reset of a trace on and off after a parameter has
changed.

The reset works for trace modes min hold, max hold and average.

Note that the command has no effect if critical parameters like the span have been
changed to avoid invalid measurement results

Parameters:
<State> ON
The automatic reset is off.
OFF
The automatic reset is on.
*RST: OFF
Example: DISP:WIND:TRAC3:MODE:HCON ON
Switches off the reset function.
Manual control: See "Hold" on page 55

DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.

The measurement continues in the background.

Parameters:
<State> ON | OFF
*RST: Trace 1: ON, Trace 2-4: OFF
Example: DISP:TRAC3 ON
Usage: SCPI confirmed
Manual control: See "Trace 1/Trace 2/Trace 3/Trace 4" on page 55

See "Trace 1/Trace 2/Trace 3/Trace 4 (Softkeys)" on page 57

[SENSe:]JAVERage<n>:COUNt <AverageCount>
This command defines the number of sweeps that the R&S FSW uses to average traces.

In case of continuous sweeps, the R&S FSW calculates the moving average over the
average count.

In case of single sweep measurements, the R&S FSW stops the measurement and cal-
culates the average after the average count has been reached.

The average count is valid for all evaluations, regardless of the specified window.

e
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Parameters:

<AverageCount> If you set an average count of 0 or 1, the R&S FSW performs one
single sweep in single sweep mode.
In continuous sweep mode, if the average count is set to 0, a
moving average over 10 sweeps is performed.
Range: 0 to 32767
*RST: 0

Usage: SCPI confirmed

Manual control: See "Average Count" on page 56

[SENSe:]JAVERage<n>[:STATe<t>] <State>

This command turns averaging for a particular trace in a particular window on and off.

Parameters:
<State> ON | OFF
Usage: SCPI confirmed

[SENSe:]AVERage<n>:TYPE <Mode>
This command selects the trace averaging mode.

Parameters:
<Mode> ViIDeo
The logarithmic power values are averaged.

LINear
The power values are averaged before they are converted to log-
arithmic values.

POWer
The power level values are converted into unit Watt prior to aver-
aging. After the averaging, the data is converted back into its orig-
inal unit.

*RST: VIDeo

Example: AVER:TYPE LIN
Switches to linear average calculation.

Usage: SCPI confirmed

Manual control: See "Average Mode" on page 55

Setting Up Individual Markers

The following commands define the position of markers in the diagram.

CALCuUlate<n>:DELTamMarker:AOF . ... ... e e e et e e e e s e an s ea s e enns 128
CALCulate<n>:DELTamarker<m>:LINK.......cccuoiiuiiiuiiiiiiiieeie e et e e e e e s easean s e eens 128
CALCulate<n>:DELTamarker<m1>:LINK: TO:MARKEISM2>.....ccuuiiiieieeiereeeeiereeeeeseeneeeeenanes 128

|
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CALCulate<n>:DELTamMarker:MODE........c.cuuiiiuueiieiieeei e eeee e e et e e e e s e e eeeereneeeannas 129
CALCulate<n>:DELTamarker<m>:MREF ...........ccceeiiiiiieieiiiie et e et e s eete e e eenaaes 129
CALCulate<n>:DELTamMarker<m>[:STATE] . uuuceteeireruieieerieruiieeeeeetnieeeereerniaeeesertnaeeeseesnnnns 129
CALCulate<n>:DELTamarker<m>:TRACE........ccvueiererrrriereererieeeeeetiieeeeeetniaeeesrrnnaeeeerennnns 129
CALCulate<n>:DELTamarker<m>:X..........coeuiiieoeiie e e e e e e et e e e eeae e e eeeannas 130
CALCulate<n>:MARKEr<m>:AOFF .........oo et 130
CALCulate<n>:MARKer<m1>:LINK:TO:MARKEI<M2>.......cueiiiuieeieeeieeeeeeieee et e e eeennnas 130
CALCuUlate<n>:MARKEr<mM>[:STATE]......ceerrrrrererrrrrrnruriiaieiesesseeeeeseeseeserereeeeesessrsssarssnnnnns 130
CALCUIate<n>:MARKEIr<M>:TRACE. ......cceeeietrtiieeeeiietieteeretteeeeeeettaeseeseetaeeeeeetnaaeesesrannss 131
CALCUIAtE<N>IMARKEISIMS X i iitieieeiietieeeeetieeeeeetee e e ettt e e e e eetaaeesestaeeeseataeaeretaeeesennanss 131

CALCulate<n>:DELTamarker:AOFF
This command turns all delta markers off.

Example: CALC:DELT:AQFF
Turns all delta markers off.

Usage: Event

CALCulate<n>:DELTamarker<m>:LINK <State>
This command links delta marker <m> to marker 1.

If you change the horizontal position (stimulus, x-value) of marker 1, delta marker <m>
changes its horizontal position to the same value.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DELT2:LINK ON
Manual control: See "Linking to Another Marker" on page 61

CALCulate<n>:DELTamarker<m1>:LINK:TO:MARKer<m2> <State>
This command links delta marker <m1> to any active normal marker <m2>.

If you change the horizontal position of marker <m2>, delta marker <m1> changes its
horizontal position to the same value.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DELT4:LINK:TO:MARK2 ON
Links the delta marker 4 to the marker 2.
Manual control: See "Linking to Another Marker" on page 61
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CALCulate<n>:DELTamarker:MODE <Mode>

This command selects the delta marker mode.

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>:MREF <Reference>

This command selects a reference marker for a delta marker other than marker 1.

Parameters:

<Reference> 1t0 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 control: See "Reference Marker" on page 61

CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DELT2 ON
Turns on delta marker 2.
Manual control: See "Marker State" on page 60

See "Marker Type" on page 60

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
This command selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.
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Parameters:
<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference marker
to the peak power.

Parameters:

<Position> Numeric value that defines the marker position on the x-axis. The
unit is s.

Example: CALC:DELT:X?
Outputs the (absolute) x-value of delta marker 1.

Manual control: See "Marker Position (Stimulus)" on page 60

CALCulate<n>:MARKer<m>:AOFF

This command turns all markers off.

Example: CALC:MARK:AOFF
Switches off all markers.
Usage: Event
Manual control: See "All Markers Off" on page 61

CALCulate<n>:MARKer<m1>:LINK:TO:MARKer<m2> <State>
This command links normal marker <m1> to any active normal marker <m2>.

If you change the horizontal position of marker <m2>, marker <m1> changes its horizontal
position to the same value.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK4 :LINK:TO:MARK2 ON
Links marker 4 to marker 2.
Manual control: See "Linking to Another Marker" on page 61

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is currently
active as a deltamarker, it is turned into a normal marker.

e
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Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK3 ON
Switches on marker 3.
Manual control: See "Marker State" on page 60

See "Marker Type" on page 60

CALCulate<n>:MARKer<m>:TRACe <Trace>
This command selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Parameters:
<Trace>
Example: CALC:MARK3:TRAC 2
Assigns marker 3 to trace 2.
Manual control: See "Assigning the Marker to a Trace" on page 61

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a particular 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.

Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
The unitis s.
Range: The range depends on the current x-axis range.
Example: CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.
Manual control: See "Marker Position (Stimulus)" on page 60

General Marker Settings

The following commands control general marker functionality.

(DT RS =Y Y I 7Y =] YU 131
CALCuUlate<n>:MARKEIr<M>:LINK......iieuiiiiiiiiei i eee e e e e e e e e e sss e s s e esa s e san e raneesansas 132

DISPlay:MTABIe <DisplayMode>

This command turns the marker table on and off.

e
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Parameters:
<DisplayMode> ON
Turns the marker table on.

OFF
Turns the marker table off.

AUTO
Turns the marker table on if 3 or more markers are active.

*RST: AUTO

Example: DISP:MTAB ON
Activates the marker table.

Manual control: See "Marker Table Display" on page 62

CALCulate<n>:MARKer<m>:LINK <State>

This command sets whether all markers will be linked across all display windows or
queries the current setting.

Parameters:
<State>

Manual control: See "Linked Markers" on page 62

Searching for Peaks and Positioning the Marker

The following remote commands are required to search for peaks and position the marker
on a trace.

®  Searching for PEaAKS........cciiiiiiiiii e 132
L I o1 1] a1 g Yo 1Y = T = = S 133
o Positioning Delta Markers..........uuuucciieiii e e e e e e e e e e 135

Searching for Peaks

CALCulate<n>:MARKer:PEXCursion <Excursion>
This command defines the peak excursion.
The peak excursion sets the requirements for a peak to be detected during a peak search.

The unit depends on the measurement.

Application/Result display Unit
Spectrum dB
MCGD dBm, DEG, RAD, S, MS, US, NS, PS, SC

e
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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

Range: 0 to 80 dB (MCGD: 60 dBm)
*RST: 6.0

Manual control: See "Peak Excursion" on page 64
Positioning Markers

The following commands position markers on the trace.

Useful commands for positioning markers described elsewhere:
® CALCulate<n>:DELTamarker<m>:X on page 130

Remote commands exclusive to positioning markers

CALCulate<n>:MARKer<m=>:MAXIMUM:LEF T.....ccictiiieiiieiriie ettt ee et e e e e eranees 133
CALCulate<n>:MARKer<m=>:MAXIMUMINEXT ........uieiiiiiiieeeeieteeeee e e e eereeeeeeereeeeeennanns 133
CALCulate<n>:MARKer<m>:MAXIimMUM[:PEAK]....cctittie e et e e eeee e e e e e e e e e 133
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHL...........ccoeiiiieeieei e 134
CALCulate<n>:MARKer<m>:MINIMUM:LEFT......oiiiiiiiieeeeeeee et e e e eeaeas 134
CALCulate<n>:MARKer<m>:MINIMUMINEXT........ccurrrrieeieieeeeeeieerreriiiieieeeeeeeeeeeersrnnnens 134
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK].......ccceetruiieiiireieeeetiee et eeere e e eere e e eenanns 134
CALCulate<n>:MARKer<m=>:MINIimUM:RIGHL.........c..ccoeiiiiiiiiieieeieiiee e 134

CALCulate<n>:MARKer<m>:MAXimum:LEFT

This command moves a marker to the next lower peak.

The search includes only measurement values to the left of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63

CALCulate<n>:MARKer<m>:MAXimum:NEXT
This command moves a marker to the next lower peak.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63
See "Search Next Peak" on page 65

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
This command moves a marker to the highest level.

If the marker hasn't been active yet, the command first activates the marker.

e
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Usage: Event

Manual control: See "Peak Search" on page 65

CALCulate<n>:MARKer<m>:MAXimum:RIGHt

This command moves a marker to the next lower peak.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63

CALCulate<n>:MARKer<m>:MINimum:LEFT

This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63

CALCulate<n>:MARKer<m>:MINimum:NEXT
This command moves a marker to the next minimum value.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63
See "Search Next Minimum" on page 65

CALCulate<n>:MARKer<m>:MINimum[:PEAK]

This command moves a marker to the minimum level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Search Minimum" on page 65

CALCulate<n>:MARKer<m>:MINimum:RIGHt

This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63

e
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11.8.4.3 Positioning Delta Markers

The following commands position delta markers on the trace.

Useful commands for positioning delta markers described elsewhere:

® CALCulate<n>:MARKer<m>:X on page 131

Remote commands exclusive to positioning delta markers

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......ccooiiiiiiiiiiiiiiie e 135
CALCulate<n>:DELTamarker<m>:MAXIMUM:NEXT........cccuuierimiiiiieeeeiiieeeeeereieeeeeneeeeeenanns 135
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].......ccoetttrieriiiriieeieerieeeeeneeeeeeneeeeennnns 135
CALCulate<n>:DELTamarker<m>:MAXimUum:RIGHL.............ccoooiiiiiiiiiii e 135
CALCulate<n>:DELTamarker<m>:MINIiMUumM:LEFT.........ooiiiimii e 136
CALCulate<n>:DELTamarker<m>:MINIiMUMINEXT .......c.coiiuireiieeeeieeeeeeeeeeeee e e e e e eeaneas 136
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK]......cciieeiiiiirriiiieieeeeeeeerieeieeeeeeeernnnannns 136
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHTL.............ccieeiiiiiiiiiieeeeeecce et 136

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT

This command moves a delta marker to the next higher value.

The search includes only measurement values to the left of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
This command moves a marker to the next higher value.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63
See "Search Next Peak" on page 65

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]

This command moves a delta marker to the highest level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Peak Search" on page 65

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next higher value.
The search includes only measurement values to the right of the current marker position.

Usage: Event

|
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Manual control: See "Search Mode for Next Peak" on page 63

CALCulate<n>:DELTamarker<m>:MINimum:LEFT

This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63

CALCulate<n>:DELTamarker<m>:MINimum:NEXT
This command moves a marker to the next higher minimum value.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63
See "Search Next Minimum" on page 65

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]

This command moves a delta marker to the minimum level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Search Minimum" on page 65

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt

This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 63

11.8.5 Zooming into the Display

11.8.5.1 Using the Single Zoom

DISPlay[:WINDow<n>]:ZOOM:AREA........ccoiiiiii i 136
DISPlay[:WINDow<n>]:ZOOM:STATE......ccuiiiiiiiiii it 137

DISPlay[:WINDow<n>]:ZOOM:AREA <x1>,<y1>,<x2>,<y2>

This command defines the zoom area.
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To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep ® IRm l:Irwe

o_‘r— 2.0 GHz 2.5 MHz/ Span 25.0 MHz L IR 21
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)

Parameters:
<x1>,<y1>, Diagram coordinates in % of the complete diagram that define the
<x2>,<y2> 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 control: See "Single Zoom" on page 66

DISPlay[:WINDow<n>]:ZOOM:STATe <State>

This command turns the zoom on and off.

Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:ZOOM ON
Activates the zoom mode.
Manual control: See "Single Zoom" on page 66

See "Restore Original Display" on page 67
See "Deactivating Zoom (Selection mode)" on page 67

11.8.5.2 Using the Multiple Zoom

DISPlay[:WINDow<n>]:ZOOM:MULTIiple<zoom>:AREA. ... ..o 137
DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoOmM>:STATE.....ccuueereriiieeeeieeeriieeeeneeeeeaneeeees 138

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:AREA <x1>,<y1> <x2> <y2>
This command 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 ® IRm l:Irwe

2.5 MHz/ Span 25.0 MHz
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:
<zoom> 1.4
Selects the zoom window.
Parameters:
<x1>,<y1>, Diagram coordinates in % of the complete diagram that define the
<x2>,<y2> 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 control: See "Multiple Zoom" on page 66

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATe <State>

This command turns the mutliple zoom on and off.

Suffix:
<zoom> 1.4
Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom win-
dows move up one position.
Parameters:
<State> ON | OFF
*RST: OFF
Manual control: See "Multiple Zoom" on page 66

See "Restore Original Display" on page 67
See "Deactivating Zoom (Selection mode)" on page 67

11.9 Commands for Compatibility

The following commands are provided for compatibility to other signal analyzers only. For
new remote control programs use the specified alternative commands.

DISPIay[:WINDOWSNS T TYPE. ..ot iiiiitieieeeetiieeee ettt e e e eeteeeeeeta e e e eetaaeeesesnnaeesesnnneeeerennn 139
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DISPlay[:WINDow<n>]:TYPE <ResultType>
This command selects the results displayed in a measurement window.

Note that this command is maintained for compatibility reasons only. Use the LAYout
commands for new remote control programs (see chapter 11.5.2, "Working with Windows
in the Display", on page 108).

Parameters:

<ResultType>

Table 11-4: <WindowType> parameter values for Multi-Carrier Group Delay (K17) mode
Parameter value Window type
GAIN Gain
GDELay Group Delay
MAGN:itude Magnitude (Measurement data)
MTABIe Marker table
PHASe Phase (Measurement data)
RMAGhnitude Magnitude (Reference data)
RPHase Phase vs frequency (Reference data)
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12 Annex

12.1 Formats for Returned Values: ASCIl Format and Binary Format......................... 140
12.2 Reference: ASCII File Export Format............coooiiiiiiiiiiiiiiiiiiiemmeeceeeneennees 140
12.3 Reference: CSV File Export Format............. e 142

12.1 Formats for Returned Values: ASCIl 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]. The possible formats
are described here.

e ASCIlI Format (FORMat ASCII):

The data is stored as a list of comma separated values (CSV) of the measured values
in floating point format.

e Binary Format (FORMat REAL,32):
The data is stored as binary data (Definite Length Block Data according to IEEE
488.2), each measurement value being formatted in 32 Bit IEEE 754 Floating-Point-
Format.
The schema of the result string is as follows:
#41024<valuel><value2>..<value n> with

#4 number of digits (= 4 in the example) of the following number of data bytes
1024 number of following data bytes (= 1024 in the example)
<Value> 4-byte floating point value

N\ Reading out data in binary format is quicker than in ASCII format. Thus, binary format is
/ recommended for large amounts of data.

12.2 Reference: ASCII File Export Format

Trace data (both measurement and reference traces) can be exported to a file in ASCII
format for further evaluation in other applications

The file consists of the header containing important scaling parameters and a data section
containing the trace data.

Generally, the format of this ASCII file can be processed by spreadsheet calculation pro-
grams, e.g. MS-Excel. Different language versions of evaluation programs may require
a different handling of the decimal point. Thus you can define the decimal separator to
be used (decimal point or comma, see "Decimal Separator" on page 48).
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Reference: ASCII File Export Format

The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; basic unit. The data section contains the measured data
in two columns, which are also separated by a semicolon.

Table 12-1: ASCII file format for trace export

File contents

Description

Header data

Type;R&S FSW;

Instrument model

Version;1.30; Firmware version
Date;20.Jan 2012; Date of data set storage
Mode;MCGD Channel type

Ref Level;0; Reference level

Level offset;0;

Reference level offset

Rf Att;10;

Input attenuation

El Att;0;

Electronic attentuation

Center Freq;10000000;Hz

Center frequency

Freq Offset;0;Hz

Frequency offset

Span;10000000;Hz

Frequency range

Carrier Spacing,10000000;Hz

Distance between two carriers

Meas Time;0.00003128125;s

Measurement time

Group Delay;Absolute;

Value type for group delay

Carrier Offset;AUTO;

Auto mode for carrier offset

Carrier Offset;0;Hz

Carrier offset value

Sweep Count;0;

Number of sweeps set

Preamplifier;OFF

Preamplifier status

Window;1 Magnitude;

Window name containing trace

Trace 1:;;

Selected trace

Trace Mode;Clear Write

Display mode of trace: CLR/WRITE,AVERAGE,MAX-
HOLD,MINHOLD

x-Axis;Linear;

Scaling of x-axis linear (LIN) or logarithmic (LOG)

Start;95000000;Hz
Stop;105000000;Hz

Start/stop value of the display range

x-Unit;Hz;

Unit of x values: Hz with span > 0; s with span = 0; dBm/dB with
statistics measurements

y-Axis;Linear;

Scaling of y-axis linear (LIN) or logarithmic (LOG)

Level Range;100;dB

Display range in y direction. Unit: dB with x-axis LOG, % with x-
axis LIN
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12.3

Reference: CSV File Export Format

File contents Description

Ref Position;100; % Position of reference value referred to diagram limits (0 % = lower
edge)

Ref Value;0.0;dBm Reference value

y-Unit;dBm; Unit of y values: dB*/V/A/W depending on the selected unit with

y-axis LOG or % with y-axis LIN

Data section

Values; 1001; Number of measurement points

95000000;-20.5 Measured values: <x value>, <y value>
96000000;-20.3
97000000;-24.2

Reference: CSV File Export Format

Measurement results and calibration data can be exported to a file in CSV format for
further evaluation in other applications. Note that as opposed to the Export Trace to ASCII
File, storing the measurement results in csv format includes all traces in all windows, not
just one single trace.

The file consists of the header containing important parameters and a data section con-
taining the measurement data.

Generally, the format of this CSV file can be processed by spreadsheet calculation pro-
grams, e.g. MS-Excel. Different language versions of evaluation programs may require
a different handling of the decimal point. Thus you can define the decimal separator to

be used (decimal point or comma; see "Decimal Separator" on page 48).

The data of the file header consist of three columns; each separated by a semicolon:
parameter name; numeric value; basic unit. The data section contains the measured data
in two columns, which are also separated by a semicolon.

Table 12-2: CSV file format for calibration data export

File contents Description

Header data

Type;R&S FSW-K17 Reference Calibration; | Type of data

Version;1.40; Firmware version
Date;20.Jan 2012; Date of data set storage
Mode;MCGD Channel type

Center Freq;10000000;Hz Center frequency

Freq Offset;0;Hz Frequency offset
Span;10000000;Hz Frequency range
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File contents

Description

Number of Carriers;51;

Number of carriers

Carrier Spacing;10000000;Hz

Distance between two carriers

Meas Time;0.00003128125;s

Measurement time

Sweep Count;0

Sweep count

Trace type;Amplitude Reference Calibration

Data source and result display (Magnitude Reference)

x-Unit;Hz;

Unit of x values

y-Unit;V;

Unit of y values

Data section

Values; 51;

Number of measurement points

95000000;-20.5
96000000;-20.3
97000000;-24.2

Measured values: <x value>; <y value>

Table 12-3: CSV file format for measurement data export

File contents

Description

Header data

Type;R&S FSW;

Instrument model

Version;1.30;

Firmware version

Date;20.Jan 2012;

Date of data set storage

Mode;MCGD;DB1.00

Channel type; database version

Ref Level;0;

Reference level

Level offset;0;

Reference level offset

Rf Att;10;

Input attenuation

El Att;0;

Electronic attentuation

Center Freq;10000000;Hz

Center frequency

Freq Offset;0;Hz

Frequency offset

Span;10000000;Hz

Frequency range

Number of Carriers;51;

Number of carriers

Carrier Spacing;10000000;Hz

Distance between two carriers

Meas Time;0.00003128125;s

Measurement time

Group Delay;Absolute;

Value type for group delay

Carrier Offset;AUTO;

Auto mode for carrier offset

Carrier Offset;0;Hz

Carrier offset value

Sweep Count;0;

Number of sweeps set
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File contents

Description

Preamplifier;OFF

Preamplifier status

Number of windows

Number of windows included in export

Data section for individual window

Window;1 Magnitude

Name of first window (= result display)

Data section for individual trace

Trace 1;;

First trace

Trace Mode;Clear Write;

Display mode of trace: CLR/WRITE;AVERAGE;MAX-
HOLD;MINHOLD

x-Axis;Linear;

Scaling of x-axis: linear (LIN) or logarithmic (LOG)

Start;95000000;Hz
Stop;105000000;Hz

Start/stop value of the display range

x-Unit;Hz; Unit of x values: Hz with span > 0; s with span = 0; dBm/dB with
statistics measurements
y-Axis;Linear; Scaling of y-axis linear (LIN) or logarithmic (LOG)

Level Range;100;dB

Display range in y direction. Unit: dB with x-axis LOG; % with x-
axis LIN

Ref Position;100; %

Position of reference value referred to diagram limits (0 % = lower
edge)

Ref Value;0.0;dBm

Reference value

y-Unit;dBm; Unit of y values: dB*/V/A/W depending on the selected unit with
y-axis LOG or % with y-axis LIN
Values; 1001; Number of measurement points

95000000;-20.5
96000000;-20.3
97000000;-24.2

Measured values: <x value>; <y value>

Data section for individual trace

Trace 2;;

Next trace in same window

Data section for individual window

Window;2 Phase;

Name of next window

Data section for individual trace

Trace 1;;

First trace
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CALCuUlate:GRPDEIAY:IMODE..........oo ettt et e et e e e s aae e e e sanbe e e aaneeeeaaneeeeannneeeaes
CALCulate<n>:DELTamarker:AOFF....... .o ettt et e ettt e e e be e e e enbe e e e e eneneeeeaes
CALCulate<n>:DELTamarker:MODE .
CALCulate<n>:DELTamarker<m1>:LINK:TO:MARKEIr<M2>...........oiiiiiiiiiiiiie e 128
CALCulate<n>:DELTamarker<m>:LINK....... ..ot e e e reee e e snneeeesnneeeene

CALCulate<n>:DELTamarker<m=>:MAXIMUM:LEF T ...

CALCulate<n>:DELTamarker<m>:MAXIMUM:INEXT ..ottt e e e e e s eeeeeenes

CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHHL...........cccoiiiiiieie e

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]..
CALCulate<n>:DELTamarker<m>:MINIiMUM:ILEFT.......c.coiiiiii e
CALCulate<n>:DELTamarker<m>:MINIiMUMINEXT ........cccciiiiiiiiiieie et
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHL............cccoiiiiiiiiii e
CALCulate<n>:DELTamarker<m>:MINIimMUM[:PEAK].........cooiii ettt e e
CALCulate<n>:DELTamarker<m>:MREF ............ccooi ittt eee e s
CALCulate<n>:DELTamarker<m>:TRACe...
CALCulate<n>:DELTamarker<m>:X........ooi it iiie et e ettt e et ee e e aase e e e sbae e e e aanbeeeaanneeeesanbeeaeaansneaeanns 130
CALCulate<n>:DELTamarker<m>:X:RELAIVE?........ccooi i 120
CALCulate<n>:DELTamarker<m>:Y ... ..o ittt et e e ettt e e e sttt e e e s nteeeeanneeeeeanseeeeaannneeeanes 120
CALCulate<n>:DELTamarker<m>[:STATE].......ceuiitiiiiiieie ettt s

CALCuUlate<n>:MARKEIPEXCUISION. ........uiiiiiiiie e eee et e e et see e e st e e e e e e e nnteeeeaneeeeeesnseeaessneaeenns

CALCulate<n>:MARKer<m1>:LINK:TO:MARKer<m2>...
CALCuUlate<n>:MARKEI<MZIAOFF ...ttt et e et e e et e e e sseeeeesnseeaessaeeeesaeeeensnneeanns
CALCulate<n>:MARKEIr<M:ILINK .....c..oiiiiiitiie ettt ettt et b sane s
CALCulate<n>:MARKer<m>:MAXIMUMILEF ...ttt e
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ........coiiiiiiiiiieiiie ettt st see e
CALCulate<n>:MARKer<m>:MAXIMUM:IRIGHTL...........ccoiiiiii e
CALCulate<n>:MARKer<m>:MAXimum[:PEAK]....
CALCulate<n>:MARKer<m=>:MINIMUM:LEFT.......coo e e

CALCulate<n>:MARKer<m=>:MINIMUM:INEXT ... et e e ee e

CALCulate<n>:MARKer<m=>:MINIMUM:RIGHT...........cooiiiii e

CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK].........cccceriiiiieiie et

CALCulate<n>:MARKEI<M>ITRAGCE. .....cc ettt e et e e et e e s aee e e e et e e e aneeeeanneeeeanneeeaanneeeanns

CALCUIAtE<NZIMARKEISIMZIX ..o iiee e eeeee ettt e e st e e e s e e e s seeeesanteeeaanaeeeeanseeeeanseeeeannseeesansseaeansneeeanns 131
CALCUIAtE<NZIMARKEISMZIY 2. ..ottt et e et e e e e e e e et e e e see e e e e naeeeeanseeeeanseeeeanseeeeanseeaeennnneeanns 121
CALCuUlate<n>:MARKEIr<ME[:STATE]...ccuttiiuiiiiiie ittt ettt et et e s naeeeaineas 130
(07 NI o] = 1 {fo T 11V [0 ] USSR OPPOP 106
(07N o] = | (o] g N1V (01 €] B S Y 7N = SRS OPPOP 106
DIAGNOStICKN>:SERVICEINSOUICE. ..ottt ettt ettt st e e e st e st e e ebeeebeeaneeeeas 103
DISPIAYIFORMEL. ...ttt e b e et e et e e b e et e e eab e eabeeeab e e e nb e e eabeeenbeeenbeennteeanaeeas 108
DISPIAYIMTABIE. ...ttt ettt et h e et e e h bt e sab e e eb et et e e e bt e eat e e embeesmbeeeh e e e eneeeabeeenbeeenbeennteeanneeas 131
DISPIay[:WINDOWSNST:SELECL. ... ettt ettt ettt st e e st e e st e e e abe e e s abe e e e annreeesnnnen 108
DISPIay[:WINDOWSNSTISIZE...... ..ottt ettt et e et be e e s e e ebeeemeeeeseeenbeeaseeanseesaneanseaans 108
DISPlay[:WINDOWSN>]:TRACE:Y:SPACING. ... cciiiaiiitatie ettt ie ettt et e ete e st e e saeeateeeseeeaneeeseeanseesneeeseaannas 91
DISPlay[:WINDOWSN>]:TRACE:Y[:SCALE]....cctiiiiieeiee ettt ettt ettt e e ae e et e e e e enteesseeaseeeneeenneaannas 89
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DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJ:MAXIMUM.....ccetiiiiiiiiiiiit ettt 89
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE:MINIMUM. .....coiiiiiiiiiiiieiee ettt 89
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MODE
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:PDIVISION........ciiuiiiiiiiiieiiie ettt 90
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJIRLEVEL.......cccciiiieiiieiii e 85
DISPlay[:WINDow<n>]:TRACEe:Y[:SCALE[:RLEVEI:OFFSEt.......ccciiiiiiiiiieiieeeeeceeee e 86
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE[:RPOSIION. ......cccuiiiiieiiieiiie ettt 90
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJIRVALUE. .......cooiiiiiiieeiie ettt 91
DISPlay[:WINDow<n>]:TRACE<t>LENGLEN?..... .ottt et 122
DISPlay[:WINDOW<N>]:TRACESESIMODE ...ttt ettt sttt e et esaee et e e beeeneeenneeeas 125
DISPlay[:WINDow<n>]:TRACe<t>:MODE:HCONHNUOUS...........ccutiiieaiieiiieeiiesiieetee e eiee st seee e see e e 126
DISPlay[:WINDow<n>]:TRACe<t>[:STATe]

DISPIay[:WINDOWSNSTTYPE ...ttt ettt ettt ettt ettt nat e e s e e s e sneeeene s
DISPlay[:WINDOWSN>J:ZOOM:AREA ... ..ottt ettt ettt ettt naeeeeee e
DISPlay[:WINDow<n>]:ZOOM:MULTIplE<ZOOM>:AREA........c.oiiiiiiieiie ettt 137
DISPlay[:WINDow<n>]:ZOOM:MULTIPlE<ZOOM>ISTATE......oiiiiiiieeiieeiiie sttt 138
DISPIay[:WINDOWSNS[:ZOOM:STATE. ....ueiiiieeiiit ittt ettt ettt ettt ettt b e sae et esabe e beeenbeesaneeneee e 137
FORMat:DEXPOMDSEPAIALOr. .....cc..eiiiiiiiit ettt et s bt e ab e e naneesaeeeneeeas 124
FORMEBE D AT AL ettt ettt ettt ettt et e et et e bt e e e et e ebb e e bt e ea bt e s et e bt e em b e e eheeebeeembeeemeeebeeenbeeaneeabeaanneean
INITIGEEICONMEES. ...ttt ettt et e h et et e e ettt ea bt e eheeeabe e ea b e e abeees b e e ebeeembeeseeenbeesaeeenseesnbeanseean
INITiate:CONTinuous...

INITiate:SEQUENCEABORL........ooieie ettt et e e ae et e et et e e ebe e e e satbeeeaaseeeesaneeeanneeaanes 117
INITiate:SEQUENCEr:IMMEIALE. ........ooieiie ettt st e e e e e e be e e e aneeeesnnes 117
INITiate:SEQUENCEIIMODE.......... . et e e e e et e e s st e e e e s aeeesnbeeeeanaeeeeanneeeeanneeaeanneaeannen 118
INITIQtE[:IMMEIALE]. ... ettt ettt e ettt et e et e e teeess e e eaeeenseeeseeebeesseeeseesnbeeseaans 116
INPUE AT TENUALION. ...ttt ettt ettt e e ettt e e e tee e e e sase e e e e saeeeeannseeeanseeeeannseeeeanseeeeennseneennnneas 86
INPUEATTENUALIONIAUTO...... ettt et e e et e e ettt e e e ettt eeesmseeeesneeeeeannseeeaanseeeeannseeeeanssneeeannneas 87
INPUt: ATTenuation:PROTECHONIRESEL ........cooiiii et e e e e st e e e nneeas 83
INPUEICOUPHING. ...ttt b ettt h et e e bt e ea bt e b et e bt e et e e e bb e e nheeeabe e e nbeenabeenbeeennes 84
LN L o = ST PO P RPOPP 87
INPULEATTIAUTO . ..ttt a et e et e e h et et e e e bt e e bt e et e e e a bt e ehe e e mt e e en b e e abeeenbeeenbeenbneantes 87
[N = I S ) I TSP PRSPPI 88
INP UL F LT HP A S S-S T AT ] ..ottt ettt e e et e e et e e e e e e e eab e e e aaa e e e aaaaeeeasaeaessseeesnsaeeesaneeas 84
INPut:FILTer:YIG[:STATe]..

[N LT 7N L S N N = TP PTRRPP
INPULIGAINIVALUE]. ..ttt ettt ettt et et e e a b e e eateeeaseeeabeeeaeeeasseeenseaneeanseeeaneeanbeaenneeanbeeenseaannes 88
LN UL Y | =To £=T o Lo TSP 85
INPULISELECL. ...ttt ettt ettt e e ekt e e e st e e bt e e se e e bt e e aseeenseeenbeesnseeessaeenseeaseeeseeeneeenseaannes 85
INSTrument:CREGIEIREPLACE. ... ettt et e e ettt e e st e e e e nee e e sseeeeesaeeeennneas 80
INSTrument:CREGE[INEW]...... .ottt ettt ettt nae e nne e 80
LI S I =T o I =Y (SRR 81
LI S LI T4 0 =T o o I I SRR 81
INSTrument:REName

[N S =T ¢S] == SRR
LAY OUEADD[WINDOW] 2. cieieeeeeeeee ettt e e e e ettt e e et a e e et e e e asbeeeeaasaeesensaeeeeasnsaaesssnaeesnnseaesassanenannes 109
[N o T 07N = oo | AT LN Lo Y PSP RUPPR 110
LAY OUL: IDENfY[IVWINDOW] 2.ttt ettt ettt ettt et e et e et e e bt e e nbeeete e e eseesmbeesnseenneeenbeeanneeas 110
LAYOUE:REMOVE[:IMWVINDOW]. ...ttt ettt ettt et ee et e b et e e st e e sat e et eeae e e bt e eateeenbeeenbeeamseeanbeesnbeanseaaas 111

e
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LAYOUE:REPLACE[:WINDOW]......cutiiiitiiitie ittt ettt sttt et e ne e st esbe e e ene e et e e nine e 111
[N o 1UL ST o I 1 (=Y PRSPPI 111

LAYOUE:WINDOWSNZIADD ...ttt ettt st b et b ettt et e et e ab e e nab e e saneeteeeas 113
LAYOUE:WINDOWSNSIDENTY 2. ...ttt sttt b ettt e e sbeeenbeesabeenteean 113
LAYOUEWINDOWSNZIREMOVE. ...ttt ettt e et e e e e anee e e annee 113
LAYOUEWINDOWSNZIREPLACE. ... .eiiiiiiiie ittt ettt ettt et e et e e e snne e e e bneeeenes 114
MMEMory:LOAD:MCGD:RCALIDIAtION. .......ciiiiiiiiiie ettt st e ebee e 107
MMEMOry:STOREIMCGDIMEAS. ...ttt ettt ettt sae ettt nne e 122
MMEMory:STORE:MCGD:RCALIDIAtION. .......ciiiiitiiiiiieiteee ettt 107
MMEMOTY:STORESNZITRACE. ...ttt ettt ea et ettt ea e eb e bbbt et 123
OUTPUt: TRIGEr<pOrt>:DIRECHON. .......ciiiiiiiiiitie ettt ettt ettt e e s e seneeaes 98
OUTPut: TRIGger<port>:LEVel

OUTPUL TRIGGEISPOMT>IOTY PO, ettt ettt rae et e e nreeseneenes 99
OUTPuUt: TRIGer<port>:PULSE:IMMEIALE. ........cocuiiiiiiiiiiieeiee et 100
OUTPUt: TRIGEr<port>:PULSE:LENGIN........oiiiiiii i 100
SYSTem:PRESEet: CHANNEIEXECULE]......cciiiieeeiiie ettt ettt e e ee e e esae e e snta e e st eesssaeeeennaneennnes 83
SY STEMISEQUENCET ...ttt h ettt a e a et ettt e bt et e e e be e e bt e et e e enbeesabeennneenneas 118
TRACESNSZIDATAL ettt e bttt ae e bt e r e e e e Rt e et e ekt e e r e e e s e et et nre e s 123
TRA CE NS D AT A ettt ettt h e e bttt a et bt e btk e e ae et e ekt r et na ettt 123
TRIGGEM:SEQUENCELDTIME. ...ttt h et e ae e s et e e te e e bt e sabeesaeeeesbeebeeanbeeanbeesneeeseean

TRIGger[:SEQuence]:HOLDoff[: TIME]...
TRIGger[:SEQuence]:IFPower:HOLDoff

TRIGGer[:SEQUENCE]:IFPOWEHY STEIESIS. ......cocuiiiiiiiiii et 95
TRIGGer[:SEQUENCELLEVELIFPOWET........oooiiiiiiiie ettt 96
TRIGGer[:SEQUENCEL:LEVELIQPOWET........c..oiiiiiiiiii ettt 96
TRIGGer[:SEQUENCEL:LEVEERFPOWET ...ttt ettt 97
TRIGger[:SEQuence]:LEVel[:EXTErnal<port>]........cooii ettt 96
TRIGger[:SEQUeNCe]:RFPOWEIHOLDOR...........oiiiiie e 97
TRIGGE:SEQUENCEISLOPE. ...ttt et h ettt b e s bt e e ab e e sate e b e e bt e e nneeeneee s
TRIGger[:SEQuence]:SOURce

UNITIANGLE. ...ttt h ek e e h e b e r e et e e Rt e e e Rt e se e eR e e e e are e s e sreeneebeennesreennesneens
[SENSe:]JADJust: CONFIgQUre:DURAGLION. .......coiiiiiiiiiiie ettt ettt et et e s
[SENSe:]JADJust: CONFigure:DURAtIONIMODE............cooiiiiiiiiieeiee ettt s
[SENSe:]JADJust: CONFigure:HYSTeresis:LOWer...

[SENSe:]JADJust:CONFIgure:HY STeresiS:UPPET..........ooiiiiee et
[SENSE:JADJUSELEVEL. ...ttt ettt sb e nbe e nne
[SENSE:JAVERAGESNZICOUNL......ciiiiiiiiie ittt ettt ee et et et e r e aeesne e e s e
[SENSE:JAVERAGESNZITYPE . ... .ottt ettt b et b e bt e s bt et esne e e aneeseesneenee e
[SENSE: JAVERAGESNZ[:STATESES]. ittt ettt ettt sttt e e e e s e nae e e nneeneesneenne e
[SENSE:IBANDWIAth:DEMOU?.........eeiieieiiieiee ettt ettt e e st e s aeeneesae e e sneeneesneenee e 101
[SENSE:IBWIDIN:DEMOU?.......eiiteeieetieiieeee sttt ettt eee e ee s e eeeneesaeaneesneemeesneeneenneeneenneennenns 101
[SENSE:JCARRIEIRCOUNTL ...ttt ettt et e e e et e sae e e en e steesaeeneesneeseenseaneesneenneeneenns
[SENSe:]CARRier:OFFSet:MODE...

[SENSE:JCARRIEIIOFFSEL?. ...ttt e et e e e sttt e e et et e e e e e e e e aba e e e e sateeeeasseeesennneeenns 102
[SENSE:JCARRIEIHSPACING. ... cuteeiutteaitee ettt ettt et e st e sb e et e e ea bt e eab e e sabeeambeeanbeesabeesnbeeenbeesabeeanneas 101
[SENSE: JFREQUENCY:CENTET. ... .ciiiiiiiii ittt ettt sttt e e bt e bt e e bt e sateebeesnbeesbeesnbeenseeenbeaaseeanne 92
[SENSe:JFREQUENCY:CENTERSTEP......cotiiiiieiiie ettt ettt et e e e et e e bt e e abeesnbeeeneeesnneeaseeanes 92
[SENSe:JFREQUENCY:CENTENSTEPRIAUTO. ....c..eiiiiiiiiii ittt 93
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[SENSe:JFREQUENCY:CENTENSTEPR:ILINK ...ttt 93
[SENSe:JFREQUENCY:CENTErSTEPR:LINKIFACTON . .....cciitiieeeieeiesie sttt 93
[SENSe:]JFREQuency:OFFSet .
[SENSE:JFREQUENCY:SPAN.......oeiiiiiiiitiiiieitt ettt et sb e r e bt r e b e nr e s e e nneeseenne e e nneenne e
[SEINSEIIMTIME. ...ttt etttk b b e b st h bt bbbt bttt e st e bt e bttt e b b e bbb nean
[SENSEIMTIMEIAUTO .. ..ttt ettt sttt bbbttt h e bbbt b e b bbbttt e bt eb e e bt st e nb e s b e b e b nnenean
[SENSEIIRLENGN?. ...ttt btttk et b bt a e bbb e s et e bt et e b e nbe b enean 103
[SEINSEIISRATE?. .. ettt ettt ettt ettt b et e b et e st e Rt e bt e b e s e s e e s £ e b £ e b e e b e e b e e e meene e bt ek e ee e e e st e b e et e nbenaebeneennan 103
[SENSE:ISWEEPICOUNL.......tiiiiitiete ettt sh et b e a et na et e e esaeenbeentenane e 119
[SENSe:]SWEEP:COUNECURREN?. ...ttt ettt st n e nne e e 120
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A Center freQUENCY ......ovveieiiiiiieeee e 37,44
Displayed .......ccocuiiiiiiiiie e 11
Aborting SOFtKEY et 37,44
SWEED ittt ettt et 48, 49 StEP SIZE .vveiieeiee e 37
Absolute group delay ...........ccccceiiiiiiiiii 21,46 Continue single sweep
AC/DC COUPHING .o 28 SOFtKEY et 49
Activating Continuous sweep
MC Group Delay application (remote) ...................... 80 SOFtKEY it 48
Amplitude Coupling
Configuration (Softkey) .......cccccveiiien i, 30 INPUL (reMOLE) ..ooeiiieiiiee e 84
SCAING et 35 Crest factor
SEHNGS .o 29, 30 INPUL SIgNAI ... e 23
Settings (remMote) .......occveiriiiriiiiiie e 85 CsVv
Amplitude flatness File format .........ooooivvieiieii e e 142
SEE BN ..eeiiiiiieiii et e 20
Analysis D
BULON oo 54
App”cation Data format
Multi-Carrier Group De|ay .......................................... 24 ASCI e e 140
ASCIIrACE EXPOIt .....v.veeeeeeeeeeeeeee e 140 Binary .... ... 140
AHENUALION ... 31 ReMOte ... 122
Auto . Decimal separator
DISPIAYEA ..o e 11 Trace export ... 48, 57, 69
EIECIONIC ...t e 31 Default values
Manual . | Rd (=TT SN 24
OPHON B25 ... 31 Delta markers ... . 61
Protective (remote) ...........cceevevereeeseeerereeeerseenenenns 83 Defining ... .... 60
SEttings (FEMOLE) .....veveeeeeeeeeceeeeeeeee e 86 Positioning (remote) .... .. 135
Auto level Diagram footer information .................... .12
HYSEEreSis ....c.oovviiiiiiiiicicee e Discrete frequency transformation (DFT) .................c..... 15
Reference level .... Display
SOMKEY oot Configuration ............cociiiiiiiiiii 66
AULO SEHINGS ... e Information
Meastime Auto (softkey) . Drop-out time
Meastime Manual (SOtKEY) .........c.cccveeerverieeenns. 52 THGGET i 41
Remote control ... 104
AVErage COUNt ......uiiiiiiiit et 56 E
Average mode L i
TrACES oo 55 Electronic input attenuation ............ccccoeii i 31
Averaging Error mesSages ......coocvveiiiiieiiiiieeie e 74
RESUIES ..o e 21 Evaluation
Traces (remote control) .......................................... 127 Met.hods .................................................................... 15
Evaluation methods
c ReMOE ..o 109
Export format
Calibration ........coccevvieieee e e 22 Measurement results ... 142
Date and time ... 11 L= T SRR 140
Error messages . .74 Exporting
FUNCHONS oo 46 Calibration data ..........cccceeeiiiiiii e
Loading data ............... ... 48,69 Measurement results .
Loading data (remote) ... e 106 Trace data ........cccevveiiiiiiii e
Measurement (remote) N .... 106 L= T SRR
Performing ..........ccoc...... e 47 Traces (FreMOtE) .......eevriuieeeiiiiiee e
Storing data ......oooiiii 47,68 External trigger
Storing data (FeMOte) ........o.oveveveeeee oo, 106 Level (remote) ......oooiieeiiiiiiiie et e 96
Troub|eshooting ___________________ 73 Softkey ...................................................................... 40
Carrier offset ............... ... 21,46
Carriers F
NUMDET ... e .
Carrier spacing . File format
CSV e e 142
Trace eXPOTt ......coociiiiiiieiiiee e e 140
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Filters
High-pass (remote) ........ccooooiiiiiiiis e
High-pass (RF input) .. .
YIG (FeMOLE) oot et
Format
Data ..o 140
Data (remote) .......ooeiiiiiiiieiiiieee e 122
Free Run
Trigger (SOftKEY) ...eeviiiiiiiiieiee e 40
Frequency
Configuration (remote)
Configuration (softkey) ... .
Frequency offset ...

G

Gain
DefiNition ...ccveeeeie e e 20
Evaluation method ...........cccocieieiiiii e 18
Group delay
ADSOIULE ... e 21
Definition ...
Mode ..........
Group Delay vs Frequency

Evaluation method ..........ccccoiiiiiiniiiiee 17
H
Hardware settings

DisSPlayed .......cooiiiiiiiieeee e 11
High-pass filter

Remote

RF input
Hold

Trace Setting .......oooiiiiiiiie e e 55
Hysteresis

Lower (Auto level)

Trigger .....ccooeuveeen.

Upper (Auto level)
|
1/Q Power

Trigger level (remote) ..........ccvviiiiniiieeiieeeee 96
IF Power

Trigger level (remote) ..........covvviviviiieeieeeeee 96
Impedance

REMOLE ..o 85

SettiNG v 28
Importing

Calibration data ..........ccocveviiiiiien e 69
Input

COUPIING it 28

Coupling (remMOote) ......ceeeveiiiiiiiiet e 84

Overload (remote) ........coovveeeeiiiiiie e 83

Settings

Source, Radio frequency (RF) ......cooceiiiiiiiiiiiiieen. 27

Source Configuration (SOftkey) .........ccovvevveviiiieninenne 27
INStallation ........ccooiiieieee e 9
K
Keys

AUTO SET (Not US€d) ..oovveviiiiiiiiiei e 24

LINES (not used) .......ccoocviiiiiiiiiii e 24

MKR FUNCT (not used) ......ccccevieiiineiieiee e 24
Peak Search ... 65
RUN CONT
RUN SINGLE ...ttt e 48, 49
L
Linking
MaArKErS .....ocviiiiieieeee e e 61, 62
Loading
Calibration data ..........ccccoeevciiiiiiiicen 48, 69
Lower Level Hysteresis
SOFtKEY et 53
M
Magnitude flatness
SEE GalN ..oeiiiiiiiii e 20
Magnitude vs Frequency
Evaluation method ............cccoooiiiiiiiiiil 15, 16
Markers
ASSIgNEd trace ........oeeiiiiiiiiiiee e 61
Basic settings ......ccccocceeiiiieenn. ... 58
Configuration (remote control) ..., 127
Configuration (softkey) ................ .. 58, 61
Deactivating ................. e 61
Delta markers .........ccccccoviiiiiicennnne ... 60
Fixed reference (remote control) . . 131
LINKE ..o 62
Linking ...... ... 61
MINIMUM o e 65
Minimum (remote control) .. .. 132
Next minimum ... ... 65
Next minimum (remote control) ... .. 132
Next peak ......ccocceeeeiiiiiiiiiniiiee ... 65
Next peak (remote control) .... reveeeeee. 132
Peak ......cocviiiiiii ... 65
Peak (remote control) .. ... 132
Position ..... . 60
Positioning ................ ... 64
Positioning (remote) .............. .. 133
Positioning (remote control) .. . 127
Querying position (remote) .... . 121
Retrieving results (remote) .... .. 120
State .o 60
Step size (remote control) .. . 131
Stimulus .......ocooiiiiiien, ... 60
Table ....ccocoviiiiiiiee ... 62
Table (evaluation method) .................... ... 18
Table (remote control) .... .. 131
TP et e 60
Marker table
Evaluation method ...........ccccoooiiiiii s 18
Marker to Trace
SOfKEY . e 61
Maximizing
WiIndows (remote) .......coveeieeiriiiiiii e 108
MCGD
(Multi-Carrier Group Delay Application) ...................... 9
Configuring ..... .24
Default values . .24
Display ............... ... 10
Settings ... .43
StArtiNg .o e 9
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MC Group Delay
ADSOIULE ...
Application .
Measurement method ... 13
Measurement
MEthod .....coiii e 13
Method, orthogonal ..ot e 21
Procedure ...
Remote control . .
SetliNGS .eeeeieii e e
SEIUP et e
Time .
Time, Displayed
Measurement channel
Creating (remote) ........eeviiiiiiiie e
Deleting (remote) ........coooiiiiiiiiiiiii e
QuErying (reMOtE) .........cevviiiniiiiiie e
Renaming (remote)
Replacing (remote)
Measurement time

AULO SELtINGS ..eeiiiiiieii e 52
Min/max values

Yo8XIS vttt e et e 36
Minimum

Marker positioning ...........ooccoiiiiiiii i 65

NEXE et 65

SOfKEY e e 65
MKR

KBY e 58
MKR ->

KBY e e 63, 64
Multi-carrier

Measurement ............cccooeiiiiiiiiiie e, 20
Multi-Carrier

Measurement method ............cccoeeeeiiiiiieiicceee, 13
Multi-carriers

Aligning with trace points ........c.cccccooiiii i, 21

OFfSBL oo 21, 46

SPACING ..ottt 45
Multiple

Measurement channels ..............ccccc i, 10
MUItIPIE ZOOM ... e 66

N

Next Minimum
Marker positioning

SOFKEY .ttt
Next Peak

Marker positioning

SOFKEY .t
Noise

SOUICE ettt et 50
(0]
Offset

FreqUENCY ....oooiiiiiiiiie et e e 38

Reference level ... 31
Options

B 29, 84

B25 e 31
Orthogonal

Measurement method ...........cccooiiii i 21
Orthogonal frequency transformation (OFT) .........c.cc..c.... 21

Output
Configuration (remote) ..........occcoieeieiiiieieieiiieeenn. 103
Configuration (softkey) .... ... 49
NOISE SOUICE ...t et 50
SetliNgS .eveeiiie e e 49
THGOET e e 42,50
Overload
RF input (remote) .......coooviiiiiiiiii e 83
Overview
Configuration ..........cccoiiiiiiii e 25
P
Peak excursion
REMOE ..o e
Peak list
Peak eXCUrSioN ........ccoceviiieiiiiiie e 64
Peaks
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