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Conventions Used in the Documentation

1 Preface

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

1.1

1.2

1.21

Notes for Users of R&S FSV 1307.9002Kxx Models

Users of R&S FSV 1307.9002Kxx models should consider the following differences to
the description of the newer R&S FSVA/FSV 1321.3008Kxx models:

Functions that are based on the Windows 10 operating system (e.g. printing or set-
ting up networks) may have a slightly different appearance or require different set-
tings on the Windows XP based models. For such functions, refer to the Windows
documentation or the documentation originally provided with the R&S FSV instru-
ment.

The R&S FSV 1307.9002K03 model is restricted to a maximum frequency of

3 GHz, whereas the R&S FSVA/FSV1321.3008K04 model has a maximum fre-
quency of 4 GHz.

The bandwidth extension option R&S FSV-B160 (1311.2015.xx) is not available for
the R&S FSV 1307.9002Kxx models. The maximum usable I/Q analysis bandwidth
for these models is 28 MHz, or with option R&S FSV-B70, 40 MHz.

Conventions Used in the Documentation

Typographical Conventions

The following text markers are used throughout this documentation:

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

quotation marks.

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

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

program code guished by their font.

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

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

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




How to Use the Help System

1.2.2 Conventions for Procedure Descriptions

When operating the instrument, several alternative methods may be available to per-
form the same task. In this case, the procedure using the touchscreen is described.
Any elements that can be activated by touching can also be clicked using an addition-
ally connected mouse. The alternative procedure using the keys on the instrument or
the on-screen keyboard is only described if it deviates from the standard operating pro-
cedures.

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

1.2.3 Notes on Screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as many as possible of the provided functions and
possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.

The screenshots usually show a fully equipped product, that is: with all options instal-
led. Thus, some functions shown in the screenshots may not be available in your par-
ticular product configuration.

1.3 How to Use the Help System

Calling context-sensitive and general help

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

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

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

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

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

If a softkey opens a submenu and you press the softkey a second time, the submenu
of the softkey is displayed.
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Contents of the help dialog box
The help dialog box contains four tabs:

e "Contents" - contains a table of help contents

® "View" - contains a specific help topic

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

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

Navigating in the table of contents

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

® To display a help topic, press the [ENTER] key. The "View" tab with the corre-
sponding help topic is displayed.

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

Navigating in the help topics

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

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

1. Change to the "Index" tab.

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

3. Change the focus by pressing the [ENTER] key.

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

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

Changing the zoom

1. Change to the "Zoom" tab.

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

Closing the help window

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



2 Safety Information

The product documentation helps you to use the R&S FSVA/FSV safely and efficiently.
Follow the instructions provided here and in the "Basic Safety Instructions" brochure.
Keep the product documentation nearby and offer it to other users.

Intended use

The R&S FSVA/FSV is designated for the development, production and verification of
electronic components and devices in industrial, administrative, and laboratory environ-
ments. Use the R&S FSVA/FSV only for its designated purpose. Observe the operating
conditions and performance limits stated in the data sheet.

Where do | find safety information?

Safety information is part of the product documentation. It warns you about the poten-
tial dangers and gives instructions how to prevent personal injuries or damage caused
by dangerous situations. Safety information is provided as follows:

® The printed "Basic Safety Instructions" brochure provides safety information in
many languages and is delivered with the R&S FSVA/FSV.

® Throughout the documentation, safety instructions are provided when you need to
take care during setup or operation.



Service Manual

3 Documentation Overview

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

www.rohde-schwarz.com/manual/FSVA

3.1 Quick Start Guide

Introduces the R&S FSVA/FSV and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc. A printed version is delivered with the instrument.
A PDF version is available for download on the Internet.

3.2 Operating Manuals and Help

Separate operating manuals are provided for the base unit and the firmware applica-
tions:

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

® Firmware application manual
Contains the description of the specific functions of a firmware application. Basic
information on operating the R&S FSVA/FSV is not included.

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

All operating manuals are also available for download or for immediate display on the
Internet.

3.3 Service Manual

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

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS, https://gloris.rohde-schwarz.com).


http://www.rohde-schwarz.com/manual/FSVA
https://gloris.rohde-schwarz.com/irj/portal/SearchDetailView?downloadContainerID=224326

Application Notes, Application Cards, White Papers, etc.

3.4 Instrument Security Procedures

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

3.5 Basic Safety Instructions

Contains safety instructions, operating conditions and further important information.
The printed document is delivered with the instrument.

3.6 Data Sheets and Brochures

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

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

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

3.7 Release Notes and Open Source Acknowledgment
(OSA)

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

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

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

3.8 Application Notes, Application Cards, White Papers,
etc.

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

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


http://www.rohde-schwarz.com/brochure-datasheet/FSV
http://www.rohde-schwarz.com/firmware/FSV
http://www.rohde-schwarz.com/application/FSV
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4 Quick Start

Note: the following chapters are identical to those in the printed R&S FSVA/FSV Quick

Start Guide.

o Frontand Rear Panel VIEW. ..ottt 11
®  Preparing fOr USE....uui it e e e e e e e e e e e e e e e e eeaaaaarara 23
e Firmware Update and Installation of Firmware Options.......cccccccoeeiiiiiiiiiniiiiiiiinnnnn, 47
®  BasiC OPEratioNS.......cooi it —————————————— 49
e Basic Measurement EXampPIEs.........oooviiiiiiiiiiiiiiceceriere e e 77
e Advanced Measurement EXamples........civveiiiiiicciiiiiiiieeeee e e e 105

4.1 Front and Rear Panel View

4.1.1 Front Panel View

This chapter describes the front panel, including all function keys and connectors.

Figure 4-1 shows the front panel view of the R&S FSVA. (The R&S FSV is very simi-
lar.) The individual elements are described in more detail in the subsequent sections.

|:!:h> [T 0l R 1 A Y FSVA - SIGHWAL ANALYZER - 10 Mz . 7 GHz

" ) M | Ty | CE-O LT |

Figure 4-1: Front panel view of an R&S FSVA

No. | Description See

1 General device functions e.g. Change Chapter 4.1.1.1, "Function Keys on the Front Panel",
mode, Setup, Default Settings, Help. on page 12

2 USB connector for external devices, e.g. | Chapter 4.1.1.3, "Connectors on the Front Panel",
keyboard, mouse on page 16

|
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Front and Rear Panel View

No. | Description See
3 ON/OFF switch Chapter 4.2.1.8, "Switching the Instrument On and Off",
on page 32
4 Touchscreen; display area for measure- Chapter 4.1.1.2, "Touchscreen Display", on page 15
ment results
5 Auxiliary functions to display Windows Chapter 4.1.1.1, "Function Keys on the Front Panel",
Start menu or on-screen keyboard on page 12
6 Display options for screen Chapter 4.4.4, "Changing the Display", on page 70
7 Navigation options for screen menu Chapter 4.4.2.6, "Arrow Keys, UNDO/REDO Keys",
on page 61
8 Measurement control settings, e.g. fre- Chapter 4.1.1.1, "Function Keys on the Front Panel",
quency, levels on page 12
9 Marker functions Chapter 4.1.1.1, "Function Keys on the Front Panel",
on page 12
10 Measurement configuration Chapter 4.1.1.1, "Function Keys on the Front Panel",
on page 12
1 Measurement start Chapter 4.1.1.1, "Function Keys on the Front Panel",
on page 12
12 Numeric keyboard, units and data entry Chapter 4.4.2.4, "Keypad", on page 60
keys
13 Rotary knob Chapter 4.4.2.5, "Rotary Knob", on page 61
14 Arrow keys Chapter 4.4.2.6, "Arrow Keys, UNDO/REDO Keys",
on page 61
15 Undo/redo functions Chapter 4.4.2.6, "Arrow Keys, UNDO/REDO Keys",
on page 61
16 AF output with volume control, optional Chapter 4.1.1.4, "Optional Front Panel Connectors",
on page 17
17 Noise source control Chapter 4.1.1.3, "Connectors on the Front Panel",
on page 16
18 Power sensor, optional Chapter 4.1.1.4, "Optional Front Panel Connectors",
on page 17
19 Probe power connector - supply voltage Chapter 4.1.1.3, "Connectors on the Front Panel",
for measurement accessories on page 16
20 Tracking generator output, optional Chapter 4.1.1.4, "Optional Front Panel Connectors",
on page 17
21 External mixer (LO output, IF input), Chapter 4.1.1.4, "Optional Front Panel Connectors",
optional on page 17
22 RF input Chapter 4.1.1.3, "Connectors on the Front Panel",
on page 16

4.1.1.1 Function Keys on the Front Panel

A detailed description of the corresponding menus and the other function keys is provi-
ded in chapter 6 "Instrument Functions" of the Operating Manual.
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Table 4-1: Front panel function keys

Function key Assigned functions

@ Switches the instrument on and off.

General device functions

PRESET Resets the instrument to the default state.

SAVE/RCL Provides the functions for saving/loading instrument settings and for
managing stored files.

SETUP Provides basic instrument configuration functions, e.g.:

Reference frequency (external/internal), noise source

Date, time, display configuration

LAN interface

Self-alignment

Firmware update and enabling of options

Information about instrument configuration incl. firmware version and
system error messages

®  Service support functions (self test etc.)

PRINT Customizes the printout, selects and configures the printer.
HELP Displays the Online Help.
MODE Provides the selection between firmware options.

External functions

n Displays Windows Start menu.

Toggles the on-screen keyboard display:
®  atthe top of the screen
®  at the bottom of the screen

o off
Display options
DISPLAY Opens a dialog box to switch screen elements on or off.
Switches between maximized and split display of focus area.
E}.ﬂ
=
(ﬂ) Switches focus area between table and diagram.
Navigation functions
USER Allows you to define and use softkeys to load user-specific settings files.
HOME Jumps to the highest softkey menu level of the current firmware option.
Measurement settings
FREQ Sets the center frequency as well as the start and stop frequencies for
(CHANNEL) the frequency range under consideration. This key is also used to set the

frequency offset and the signal track function.
(CHANNEL for special applications)

SPAN Sets the frequency span to be analyzed.
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Function key

Assigned functions

AMPT Sets the reference level, the displayed dynamic range, the RF attenua-
(SCALE) tion and the unit for the level display.
Sets the level offset and the input impedance.
Activates the preamplifier (option RF Preamplifier, R&S FSV-B22).
(SCALE for special applications)
AUTO SET Enables automatic settings for level, frequency or sweep type mode.
BW Sets the resolution bandwidth and the video bandwidth.
SWEEP Sets the sweep time and the number of measurement points.
Selects continuous measurement or single measurement.
TRACE Configures the measured data acquisition and the analysis of the mea-
surement data.
TRIG Sets the trigger mode, the trigger threshold, the trigger delay, and the

gate configuration in the case of gated sweep.

Marker functions

MKR

Sets and positions the absolute and relative measurement markers
(markers and delta markers).

PEAK SEARCH

Performs a peak search for active marker. If no marker is active, normal
marker 1 is activated and the peak search is performed for it.

MKR FUNC

Provides additional analysis functions of the measurement markers:
Frequency counter (Sig Count)

Fixed reference point for relative measurement markers (Ref Fixed)
Noise marker (Noise Meas)

Phase noise

n dB down function

AM/FM audio demodulation (with option R&S FSV-B3)

Peak list

MKR->

Used for search functions of the measurement markers (maximum/mini-
mum of the trace).

Assigns the marker frequency to the center frequency, and the marker
level to the reference level.

Restricts the search area (Search Limits) and characterizes the maxi-
mum points and minimum points (Peak Excursion).

Measurement functions

MEAS

Provides the measurement functions:

®  Measurement of multicarrier adjacent channel power (Ch Power
ACLR)

Carrier to noise spacing (C/N C/No)

Occupied bandwidth (OBW)

Spectrum emission mask measurement (Spectrum Emission Mask)
Spurious emissions (Spurious Emissions)

Measurement of time domain power (Time Domain Power)

Signal statistics: amplitude probability distribution (APD) and cumu-
lative complementary distribution function (CCDF)

Third-order intercept point (TOI)

®  AM modulation depth (AM Mod Depth)

MEAS CONFIG

Used to define measurement configuration.

LINES

Configures display lines and limit lines.




R&S® FSVA/FSV Quick Start

Function key Assigned functions

INPUT/OQUTPUT Displays softkeys for input/output functions.

Measurement start functions

RUN SINGLE Starts a single new measurement (Single Sweep Mode).

RUN CONT Starts a continuous measurement (Continuous Sweep Mode).

Function execution

UNDO Reverts last operation.

REDO Repeats previously reverted operation.

4.1.1.2 Touchscreen Display

All measurement results are displayed in the screen on the front panel. Additionally,
the screen display provides status and setting information and allows you to switch
between various measurement tasks. The screen is touch-sensitive, offering an alter-
native means of user interaction for quick and easy handling of the device.

The Figure 4-2 shows the touchscreen display of the R&S FSVA/FSV. The individual
elements are described in more detail in Chapter 4.4, "Basic Operations",
on page 49.

=

dd,

Spectrum Analyzer

Raf Level -10.00 dBm RBW 3 MHz o
Att 10 dB SWT 7 ms VBW 3 MHz Mode Auto Sweep
® 1AP Clrw

ll:arrligm:_»hugI
e —

Frequency
Offset

e

Signal |
L

Figure 4-2: Touchscreen elements
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= Toolbar with standard application functions, e.g. print, save/open file etc.
= Tabs for individual measurement tasks

= Channel information bar for current measurement settings

= Diagram header with diagram-specific (trace) information

Measurement results area

Diagram footer with diagram-specific information, depending on measurement mode
= Error indicator

= Error message, if available

= Device status

10 = Progress bar for measurement

11 = Date and time display

12 = Softkeys for menu access

1
2
3
4
5
6
7
8
9

4.1.1.3 Connectors on the Front Panel

This section describes the front connectors and interfaces of the R&S FSVA/FSV.
Optional connectors and interfaces are indicated by the option name in brackets. Most
connectors on the front panel (except for USB) are located at the bottom right-hand
side.

usB

The front panel provides two female USB connectors to connect devices like a key-
board or mouse. Also a memory stick can be connected to store and reload instrument
settings and measurement data.

NOISE SOURCE CONTROL

The noise source control female connector is used to provide the supply voltage for an
external noise source, e.g., to measure the noise figure and gain of amplifiers and fre-
quency converting DUTs.

Conventional noise sources require a voltage of +28 V in order to be switched on and
0 V to be switched off. The output supports a maximum load of 100 mA.

RF INPUT 50Q

The RF input is to be connected to the DUT via a cable equipped with an appropriate
connector.

Risk of instrument damage

Do not overload the input. For maximum allowed values, see the data sheet.

For AC-coupling, a DC input voltage of 50 V must never be exceeded. For DC-cou-
pling, DC voltage must not be applied at the input. In both cases, noncompliance will
destroy the input mixers.

PROBE POWER
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The R&S FSVA/FSV provides a connector for supply voltages of +15V to -12 V and
ground for active probes and preamplifiers. A maximum current of 140 mA is available.
This connector is suitable as power supply for high-impedance probes from Agilent.

POWER SENSOR

The LEMOSA female connector is used to connect power sensors of the R&S NRP
family (requires option R&S FSV-K9). For details on supported power sensors see the
data sheet.

4.1.1.4 Optional Front Panel Connectors

AF OUTPUT (Audio Demodulator option, R&S FSV-B3)

Headphones equipped with a miniature jack plug can be connected to the AF output
female connector. The internal impedance is 10 Q. The output voltage can be set by
using the volume control to the right of the female connector. If a plug is connected, the
internal loudspeaker is automatically switched off.

The female connector and volume control are available only with the audio demodula-
tor option (R&S FSV-B3). To use the AF OUTPUT, in the "In-/Output” menu ([INPUT/
OUTPUT] key), select "Video Output". The output voltage (volume) is 1V.

A CAUTION

Risk of hearing damage

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

Tracking Generator Output (GEN OUTPUT 50Q, Option R&S FSV-B9)

The R&S FSVA/FSV is equipped with an optional tracking generator and therefore pro-
vides a tracking generator output connector.

The output of the tracking generator is to be connected to the DUT via a cable equip-
ped with a male N connector. The female connector is available only with the tracking
generator option (R&S FSV-B9).

If the output is active, the LED is green.

Risk of damaging the tracking generator

To avoid damaging the tracking generator, make sure that the reverse power (i.e. input
power caused, for example, by reflections in the test setup) never exceeds 1 W RF
power. Do not apply a DC voltage at the output.

For details, refer to the data sheet.
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6 Sensitive DUTs concerning matching

For DUTs with sensitive RF characteristics with regard to matching (VSWR) at the
input, insert a 10 dB attenuator between the DUT and the tracking generator.

Connections for External Mixers (EXT MIXER, Option R&S FSV-B21)

External mixers can be connected at the LO OUT/IF IN and IF IN female connectors
(option R&S FSV-B21 for R&S FSVA/FSV 30 and R&S FSVA/FSV 40 instruments).
Both two-port and three-port mixers can be used. Connect the mixer as follows:

Use the supplied coaxial cable to feed in the LO signal. If no external mixers are con-
nected to the R&S FSVA/FSV, cover the two front connectors LO OUT / IF IN and IF IN
with the SMA caps supplied.

Three-port mixer

Three-port mixer:

LOOUT IIF IN IF IN

External |0 F
Mixer RE

RFINPUT I»

1. Connect the LO OUT / IF IN output of the R&S FSVA/FSV to the LO port of the
external mixer.

2. Connect the IF IN input of the R&S FSVA/FSV to the IF port of the external mixer.

3. Feed the signal to be measured to the RF input of the external mixer.
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Two-port mixer

Two-port mixer:

LO QUT/IF IN

External |-07F
Mixer RF

RF INPUT =

1. 1. Connect the LO OUT / IF IN output of the R&S FSVA/FSV to the LO/IF port of
the external mixer. The nominal LO level is 15.5 dBm.
Because of the diplexer contained in the R&S FSVA/FSYV, the IF signal can be tap-
ped from the line which is used to feed the LO signal to the mixer.

2. Feed the signal to be measured to the RF input of the external mixer.

4.1.2 Rear Panel View

Figure 4-3 shows the rear panel view of the R&S FSVA/FSV. The individual elements
are described in more detail in the subsequent sections. Optional connectors and inter-
faces are indicated by the option name in brackets.
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Figure 4-3: Rear panel view

= LAN
= TRIGGER OUTPUT
IF/VIDEO
usB
= AUX PORT
7 = External generator control (option B10)
8 = EXT TRIGGER / GATE IN
9+10 = DIGITAL BASEBAND INPUT/OUTPUT connectors (option B17)
11 = MONITOR (VGA)
12 =REFIN
13 =REFOUT
14 GPIB interface
15 AC Power Supply Connection and Main Power Switch with fuse
16 = EXT REF with OCXO option (-B4)

1
2
3
4
5
6+

4.1.2.1 Standard Rear Panel Connectors

AC Power Supply Connection and Main Power Switch

An AC power supply connector and main power switch are located in a unit on the rear
panel of the instrument.

Main power switch function:
Position 1: The instrument is in operation.
Position O: The entire instrument is disconnected from the AC power supply.

For details refer to Chapter 4.2.1.8, "Switching the Instrument On and Off",
on page 32.

Operating Manual 1176.7510.02 — 12 20
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Warm-up time for OCXO
When the instrument is switched on, the OCXO requires an extended warm-up time
(see data sheet).

LAN

The LAN interface can be used to connect the R&S FSVA/FSV to a local network for
remote control, printouts and data transfer. The assignment of the RJ-45 connector
supports twisted-pair category 5 UTP/STP cables in a star configuration (UTP stands
for unshielded twisted pair, and STP for shielded twisted pair).

MONITOR (VGA)

The female VGA connector is used to connect an external monitor. Step-by-step
instructions how to connect an external monitor are provided in Chapter 4.2.3, "Con-
necting an External Monitor", on page 35.

EXT TRIGGER / GATE IN

The female connector for external trigger/gate input is used to control the measure-
ment by means of an external signal. The voltage levels can range from 0.5 to 3.5 V.
The default value is 1.4 V. The typical input impedance is 10 kQ.

REF IN

As a reference signal, you can either use the internal reference, or connect an external
one. The setup menu is used to switch between the internal and an external reference.
The REF IN female connector is used as an input for a 1-20 MHz reference signal. The
required input level is 0-10 dBm.

REF OUT

This connector can be used to provide an external reference signal (e.g. the OCXO or
ultra high precision reference signal) to other devices that are connected to this instru-
ment. The REF OUT female connector can output a 10 MHz reference signal with an
output level of 0 dBm.

GPIB interface

The GPIB interface is in compliance with IEEE488 and SCPI. A computer for remote
control can be connected via this interface. To set up the connection, a shielded cable
is recommended. For more details refer to chapter 7 "Remote Control Basics" in the
Operating Manual.

TRIGGER OUTPUT

The female BNC connector can be used to provide a signal to another device. The sig-
nal is TTL compatible (0 V /5 V). The "Trigger out" softkey in the "In-/Output" menu
([INPUT/OUTPUT] key) is used to control the trigger output.

IF/VIDEO

The female BNC connector can be used for various outputs:
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® Intermediate frequency (IF) output of approximately 20 MHz
® Video output (1V)

The "In-/Output" menu ([INPUT/OUTPUT] key) is used to select between the IF and
video output.
UsB

The rear panel provides two additional female USB connectors to connect devices like
keyboard and mouse. Also, a memory stick can be connected to store and reload
instrument settings and measurement data.

EMI impact on measurement results

Electromagnetic interference (EMI) can affect the measurement results. To avoid any
impact, make sure that the following conditions are met:

® Use suitable double-shielded cables.

® Do not use USB connecting cables exceeding 1 m in length.

® Use only USB devices that remain within the permissible EMI limits.

® Always terminate any connected IEC-bus cables with an instrument or controller.

AUX PORT

The 9 pole SUB-D male connector provides control signals for controlling external devi-
ces. The voltage levels are of the TTL type (5 V).

Pin Signal Description

1 +5V / max. 250 mA Supply voltage for external circuits

2t07 110 Control lines for user ports (see User manual)

8 GND Ground

9 READY FOR TRIGGER Signal indicating that the instrument is ready to
receive a trigger signal (Low active = 0 V)

Short-circuit hazard
Always observe the designated pin assignment. A short-circuit can damage the port.

41.2.2

Optional Rear Panel Connectors

OCXO option (R&S FSV-B4)

This option generates a very precise 10 MHz reference signal with an output level of =
0 dBm. If installed, and if no external signal or ultra high precision reference is used
(see "Ultra High Precision Reference Option (R&S FSV-B14)" on page 23), this sig-
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nal is used as an internal reference. It can also be used to synchronize other connec-
ted devices via the REF OUT connector.

Warm-up time for OCXO

When the instrument is switched on, the OCXO requires an extended warm-up time
(see data sheet).

©,

Ultra High Precision Reference Option (R&S FSV-B14)

Alternatively to the OCXO reference, an ultra high precision reference (option

R&S FSV-B14) is available. This option generates an even more precise 10 MHz refer-
ence signal with an output level of = 0 dBm. If installed, and if no external signal is
used, this signal is used as an internal reference (also if an OCXO reference is instal-
led). It can also be used to synchronize other connected devices via the REF OUT
connector.

@,

External Generator Control Option (R&S FSV-B10)

The external generator control option provides an additional GPIB and an [AUX
CONTROL] connector.

The GPIB connector can be used to connect the external generator to the R&S FSVA/
FSV.

The female [AUX CONTROL] connector is required for TTL synchronization, if suppor-
ted by the generator.

For details on connecting an external generator see the "External Generator Control"
section of the R&S FSVA/FSV User Manual.
Digital Baseband Interface (R&S FSV-B17)

The R&S FSVA/FSV Digital Baseband Interface option (R&S FSV-B17) provides an
online digital 1/Q data interface on the rear panel of the instrument for input and output.
The digital input and output can be enabled in the base unit or in one of the applica-
tions (where available).

4.2 Preparing for Use

4.2.1 Putting into Operation

This section describes the basic steps to be taken when setting up the R&S FSVA/FSV
for the first time.
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Risk of injury due to disregarding safety information

Observe the information on appropriate operating conditions provided in the data sheet
to prevent personal injury or damage to the instrument. Read and observe the basic
safety instructions provided with the instrument, in addition to the safety instructions in
the following sections. In particular:

® Do not open the instrument casing.

Risk of instrument damage due to inappropriate operating conditions

Specific operating conditions are required to ensure accurate measurements and to
avoid damage to the instrument. Observe the information on appropriate operating
conditions provided in the basic safety instructions and the instrument's data sheet.

Risk of instrument damage due to inappropriate operating conditions

An unsuitable operating site or test setup can damage the instrument and connected
devices. Before switching on the instrument, observe the information on appropriate
operating conditions provided in the data sheet. In particular, ensure the following:

® All fan openings are unobstructed and the airflow perforations are unimpeded. The
minimum distance from the wall is 10 cm.

® The instrument is dry and shows no sign of condensation.

® The instrument is positioned as described in the following sections.

® The ambient temperature does not exceed the range specified in the data sheet.
® Signal levels at the input connectors are all within the specified ranges.

® Signal outputs are connected correctly and are not overloaded.

Instrument damage caused by electrostatic discharge

Electrostatic discharge (ESD) can damage the electronic components of the instrument
and the device under test (DUT). Electrostatic discharge is most likely to occur when
you connect or disconnect a DUT or test fixture to the instrument's test ports. To pre-
vent electrostatic discharge, use a wrist strap and cord and connect yourself to the
ground, or use a conductive floor mat and heel strap combination.
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EMI impact on measurement results
Electromagnetic interference (EMI) may affect the measurement results.
To suppress generated electromagnetic interference (EMI):

® Use suitable shielded cables of high quality. For example, use double-shielded RF
and LAN cables.

® Always terminate open cable ends.
® Note the EMC classification in the data sheet.

4211

Unpacking and Checking the Instrument

To remove the instrument from its packaging and check the equipment for complete-
ness, proceed as follows:

1. Pull off the polyethylene protection pads from the instrument's rear feet.

2. Carefully remove the pads from the instrument handles at the front.

3. Pull off the corrugated cardboard cover that protects the rear of the instrument.
4

Carefully unthread the corrugated cardboard cover at the front that protects the
instrument handles and remove it.

5. Check the equipment for completeness using the delivery note and the accessory
lists for the various items.

6. Check the instrument for any damage. If there is damage, immediately contact the
carrier who delivered the instrument. Make sure not to discard the box and packing
material.

Packing material

Retain the original packing material. If the instrument needs to be transported or ship-
ped later, you can use the material to protect the control elements and connectors.

4.21.2

4213

Accessory List

The instrument comes with the following accessories:

® Power cable
® Quick Start Guide

Placing or Mounting the Instrument

The R&S FSVA/FSV is designed for use under laboratory conditions, either on a bench
top orin a rack.
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Bench Top Operation

If the R&S FSVA/FSV is operated on a bench top, the surface should be flat. The
instrument can be used in horizontal position, standing on its feet, or with the support
feet on the bottom extended.

Risk of injury if feet are folded out

The feet can fold in if they are not folded out completely or if the instrument is shifted.
Collapsing feet can cause injury or damage the instrument.

® Fold the feet completely in or out to ensure stability of the instrument. Never shift
the instrument when the feet are folded out.

® When the feet are folded out, do not work under the instrument or place anything
underneath.

® The feet can break if they are overloaded. The overall load on the folded-out feet
must not exceed 500 N.

R Frmax
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Risk of injury when stacking instruments

A stack of instruments can tilt over and cause injury if not stacked correctly. Further-
more, the instruments at the bottom of the stack can be damaged due to the load
imposed by the instruments on top.

Observe the following instructions when stacking instruments:

® Never stack more than three instruments. If you need to stack more than three
instruments, install them in a rack.

® The overall load imposed on the lowest instrument must not exceed 500 N.

® |tis best if all instruments have the same dimensions (width and length).
If you need to stack smaller instruments on the top, the overall load imposed on the
lowest instrument must not exceed 250 N.

® |f the instruments have foldable feet, fold them in completely.
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Rackmounting

The R&S FSVA/FSV can be installed in a rack using a rack adapter kit (for the order
no., see data sheet). The installation instructions are part of the adapter kit.

Risk of instrument damage due to insufficient airflow in a rack

If the instrument is run with insufficient airflow for a longer period, the instrument over-
heats, which can disturb the operation and even cause damage.

Make sure that all fan openings are unobstructed, that the airflow perforations are
unimpeded, and that the minimum distance from the wall is 10 cm.

4.2.1.4 Connecting the AC Power

The R&S FSVA/FSV is equipped with an AC power supply connector. The
R&S FSVA/FSV can be used with different AC power voltages and adapts itself auto-
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matically to it. Refer to the datasheet for the requirements of voltage and frequency.
The AC power connector is located on the rear panel of the instrument.

» Connect the R&S FSVA/FSV to the AC power supply using the supplied power
cable.
Since the instrument is assembled in line with the specifications for safety class
EN61010, it may only be connected to an outlet that has a ground contact.

4.21.5 Changing the AC Supply Fuse

Only fuses of the type IEC 60 127-T3.15H/250 V should be used. Those fuses are
used for all of the specified nominal AC supply voltages.

To change the AC supply fuses

1. Disconnect the power cable.
Open the flap covering the fuse holder using a small screwdriver (or similar).
Remove the fuse holder.

2
3
4. Remove both fuses and install the new ones.
5. Reinsert the fuse holder.

6

Close the flap.

4.2.1.6 Using an Optional DC Power Supply

When only DC power is available, for example from a battery or in a vehicle, an
optional DC power supply adapter (R&S FSV-B30) can be connected to the
R&S FSVA/FSV to operate the instrument with a DC voltage of 10 V to 28 V.

For installation instructions see the option's installation guide.

Shock hazard due to power supply

If you use external power supplies to supply the equipment with DC safety extra low
voltage (SELV), make sure the requirements for reinforced or double insulation are
met, according to DIN/EN/IEC 61010 (UL61010, CAN CSA C22.2 No. 61010) or
DIN/EN/IEC 60950 (UL60950, CAN CSA C22.2 No. 60950). Otherwise you may be
injured due to electrical shock.

Before switching on the R&S FSVA/FSV, switch on the DC power supply:
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Switching the DC power supply on

1. Connect the R&S FSVA/FSV DC power supply device to the DC power source
(e.g. battery pack or vehicle) as described in the option's installation guide.

2. Set the switch on the DC power supply to "I". A green LED indicates that the DC
power supply is ready for operation.

3. In case of overvoltage or undervoltage, the DC power supply switches off automati-
cally. This state is indicated by means of a red LED.

4. Set the power switch on the rear panel to "I".

5. Press the [ON/OFF] key on the front panel. A green LED above the [ON/OFF] key
indicates that the instrument is ready for operation.

Switching the DC power supply off

1. Press the [ON/OFF] key on the front panel of the R&S FSVA/FSV and wait until the
instrument has shut down.

2. Switch off the power switch on the rear panel of the R&S FSVA/FSV.

3. Switch off the DC power supply.

4.2.1.7 Using an Optional Battery Pack and Charger (Options R&S FSV-B32/-B34)

A lithum-ion battery pack with four rechargeable batteries is available for all

R&S FSVA/FSV instruments (R&S FSV-B32). This battery pack also requires the DC
power supply adapter (option R&S FSV-B30, see Chapter 4.2.1.6, "Using an Optional
DC Power Supply", on page 28). To charge these batteries, an additional external bat-
tery charger is available (option R&S FSV-B34).

For installation instructions see the option's installation guide.

Switching on the battery pack

1. Connect the battery pack to the R&S FSVA/FSV as described in the installation
guide.

Note: The batteries must be charged before initial use, see "Charging the Battery
Pack" on page 30.

2. Set the switch on the battery pack to "I".

3. Set the switch on the DC power supply to "I". A green LED indicates that the DC
power supply is ready for operation.

4. In case of undervoltage, the DC power supply switches off automatically. This state
is indicated by means of a red LED.

5. Set the power switch on the rear panel to "I".

6. Press the [ON/OFF] key on the front panel. A green LED above the [ON/OFF] key
indicates that the instrument is ready for operation.
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Switching off the battery pack

1. Press the [ON/OFF] key on the front panel of the R&S FSVA/FSV and wait until the
instrument has shut down.

2. Switch off the power switch on the rear panel of the R&S FSVA/FSV.
3. Switch off the DC power supply.
4. Switch off the battery pack.

Charging the Battery Pack

The battery pack is not charged in the factory. The rechargeable batteries must be
charged before they are used for the first time.

The R&S FSV-B34 charger is a standalone charging device which can be used to
charge all four rechargeable batteries of the R&S FSV-B32 battery pack simultane-
ously. The rechargeable batteries can be charged at ambient temperatures of 0 °C to
+45 °C.

1. Undo the knurled screws (10) on the front of the battery pack and open the flap
(11).
2. Pull the rechargeable batteries (12) by the tab out of the housing.

Figure 4-4: Battery compartment

3. Connect the power cable to the charger.

4. Insert the rechargeable batteries into the charging slots of the charger.
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Figure 4-5: R&S FSV-B34 charger

LEDs indicate the operating state of each charging slot:

e Charging
Green LED flashes
e Charging completed
Green LED remains lit
e Fault
Red LED lights up

5. When charging has been completed, the rechargeable batteries can be removed
from the charger. The LCD on the front of the rechargeable battery indicates the
charge level in increments of 20 %.

6. Insert the rechargeable batteries into the battery pack and close the flap on the
front. Secure the flap using the two knurled screws.
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4.2.1.8 Switching the Instrument On and Off

Switching the instrument on

If an optional DC power supply (R&S FSV-B30) or an optional battery pack (R&S FSV-
B32) is used, you must switch on these devices first; see Chapter 4.2.1.6, "Using an
Optional DC Power Supply", on page 28 or Chapter 4.2.1.7, "Using an Optional Battery
Pack and Charger (Options R&S FSV-B32/-B34)", on page 29.

1. Press the AC power switch on the rear panel to position "I".
The instrument is supplied with AC power.
2. Press the [ON/OFF] key on the front panel.

After booting, the instrument is ready for operation. A green LED above the [ON/
OFF] key indicates this.

Warm-up time for OCXO
When the instrument is switched on, the OCXO requires an extended warm-up time
(see data sheet).

Switching the instrument off
1. Press the [ON/OFF] key on the front panel.

2. Change the AC power switch on the rear panel to position "O", or disconnect the
instrument from the AC power supply.

The R&S FSVA/FSV changes into off mode.

Risk of losing data

If you switch off the running instrument using the rear panel switch or by disconnecting
the power cord, the instrument loses its current settings. Furthermore, program data
can be lost.

Press the ON/STANDBY key first to shut down the application properly.

4.2.1.9 Performing a Self Alignment and a Self Test

Operating temperature
Before performing this functional test, make sure that the instrument has reached its
operating temperature (for details, refer to the data sheet).

Performing a self alignment

1. Press the [SETUP] key.
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2. Press the "Alignment" softkey.
3. Press the "Self Alignment" softkey.

Once the system correction values have been calculated successfully, a message
is displayed.

i

To display the alignment results again later
® Press the [SETUP] key.

® Press the "Alignment" softkey.

® Press the "Show Align Results" softkey.

4.2.1.10

42.2

Performing a self test

The self test does not need to be repeated every time the instrument is switched on. It
is only necessary when instrument malfunction is suspected.

1. Press the [SETUP] key.

2. Press the "More" softkey.
3. Press the "Service" softkey.
4. Press the "Selftest" softkey.

Once the instrument modules have been checked successfully, a message is dis-
played.

Checking the Supplied Options

The instrument may be equipped with both hardware and firmware options. In order to
check whether the installed options correspond to the options indicated on the delivery
note, proceed as follows.

1. Press the [SETUP] key.

2. Press the "System Info" softkey.

3. Press the "Versions + Options" softkey.

A list with hardware and firmware information is displayed.

4. Check the availability of the hardware options as indicated in the delivery note.
For an overview of the available options, refer to the datasheet.

Connecting USB Devices

The USB interfaces of the R&S FSVA/FSV allow you to connect USB devices directly
to the instrument. Increase the number of possible connections using USB hubs. Due
to the large number of available USB devices, there is almost no limit to the expan-
sions that are possible with the R&S FSVA/FSV.
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The following list shows various USB devices that can be useful:

® Memory stick for easy transfer of data to/from a computer (e.g. firmware updates)
® (CD-ROM drives for easy installation of firmware applications

® Keyboard or mouse to simplify the entry of data, comments, filenames, etc.

® Printer for printing measurement results

® Power sensors, e.g. of the NRP Zxy family

Installing USB devices is easy under Windows, because all USB devices are

plug&play. After a device is connected to the USB interface, the operating system auto-
matically searches for a suitable device driver.

If Windows does not find a suitable driver, it prompts you to specify a directory that
contains the driver software. If the driver software is on a CD, connect a USB CD-ROM
drive to the instrument before proceeding.

When a USB device is then disconnected from the R&S FSVA/FSV, Windows immedi-
ately detects the change in hardware configuration and deactivates the corresponding
driver.

All USB devices can be connected to or disconnected from the instrument during oper-
ation.

Connecting a memory stick or CD-ROM drive

If installation of a memory stick or CD-ROM drive is successful, Windows informs you
that the device is ready to use. The device is made available as a new drive and is dis-
played in Windows Explorer. The name of the drive depends on the manufacturer.

Connecting a keyboard
The keyboard is detected automatically when it is connected. The default input lan-
guage is English — US.

Select "Start > Settings > Time & language > Region & language > Add a language" to
configure the keyboard language. To access the Windows operating system, press the
Windows key on the external keyboard.

Connecting a mouse

The mouse is detected automatically when it is connected.

Select "Start > Settings > Devices > Mouse & touchpad" to configure the mouse prop-
erties. To access the Windows operating system, press the Windows key on the exter-
nal keyboard.

Connecting a printer

When printing a file, the instrument checks whether a printer is connected and turned
on and whether the appropriate printer driver is installed. If necessary, printer driver
installation is initiated. You only have to install a printer driver once.

To install a printer, select "Start > Settings > Devices > Add a printer or scanner”. To
access the Windows operating system, press the Windows key on the external key-
board.

|
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You can load updated and improved driver versions or new drivers from an installation
disk, USB memory stick or another external storage medium. If the instrument is inte-
grated in a network, you can also install driver data stored in a network directory.

Select "Start > Settings > Devices > Device Manager > Update Device drivers" to
install the driver.

Connecting an External Monitor

You can connect an external monitor to the "MONITOR" connector on the instrument's
rear panel.

For details on the connector refer to "MONITOR (VGA)" on page 21.

1. Connect the external monitor to the R&S FSVA/FSV.
2. Press the [SETUP] key.

3. Press the "General Setup" softkey.

4. Press the "More" softkey.
5

Press the "Configure Monitor" softkey.
The configuration of the connected monitor is determined and displayed in the
standard Windows configuration dialog box.

6. In the configuration dialog box, you can switch from the internal monitor (laptop
icon) to the external monitor (monitor icon), or both (double monitor icon).

If the external monitor is selected, the R&S FSVA/FSV display is disabled. The
screen content (measurement screen) formerly displayed on the R&S FSVA/FSV is
displayed on the external screen. If you select both monitors, the R&S FSVA/FSV
screen and the external screen are both active.

R&S FSVA/FSV Setup

This section describes how to setup the instrument.

e Changing the Language of the Instrument Interface.............oooocoi s 35
e Selecting the Frequency Reference Signal..........cccooviieiiiiiiiiini e, 36
o Setting the Date and TiMe......coii i 36
e  Aligning the TOUCNSCIEEN.......ciiiiiii i 37
e  Setting the SCreen ColOrs. ... ...uuiiiiiiiiee e e e e 38
e Setting the Display Power Save FUNCHON............coooiiciiiiiieiiieee e, 41
e Selecting and Configuring PriNterS..........ceviiiiiiiieiiiieee st 41

Changing the Language of the Instrument Interface

You can change the language of the R&S FSVA/FSV graphical user interface (soft-
keys, dialog boxes, input settings etc.) to the any other installed language, if available.
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If you do not understand the currently used interface language, this may be difficult.
Thus, the position of the required elements in the menu is provided in the following pro-
cedure for convenience.

1. Select the [SETUP] hardkey.
Select the "General Settings" softkey (5th from the top).
Select the "Language" softkey (6th from the top).

w0 DN

Select an available interface language.

All softkeys, dialog boxes, input settings etc. are displayed in the selected lan-
guage.

To change the default input language of an external keyboard, use the standard Win-
dows operating system function (see "Connecting a keyboard" on page 34).

4.24.2

Remote command:

SYSTem:DISPlay:LANGuage on page 967

Selecting the Frequency Reference Signal

You can switch the reference signal for frequency processing of the R&S FSVA/FSV
between the internal reference and an external reference signal at 10 MHz as follows:

1. Press the [SETUP] key.

2. Press the "Reference Int/Ext" softkey until it is in the desired state.

External reference signal

It is important that the external reference signal is deactivated when switching from
external to internal reference to avoid interactions with the internal reference signal.

4.24.3

Remote commands:
ROSC:SOUR EXT

ROSC:EXT:FREQ 20

Setting the Date and Time

You can set the date and time for the internal real time clock as follows:

Opening the Date and Time Properties dialog box
1. Press the [SETUP] key.

2. Press the "General Setup" softkey.
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3. Press the "Time + Date" softkey to open the "Date and Time Properties" dialog box.

The "Date & Time" tab is displayed.

Changing the date
1. Press the arrow on the "Month" field to display the list.
2. Select the month from the list.

3. Select the year by clicking on the up and down arrow buttons next to the "Year"
field.

4. Select the day in the calendar display or enter the date via the keyboard.
5. Click "OK".

Remote command
SYST:DATE 2008,10,1

Changing the time

You can change hours, minutes and seconds independently of each other.

1. Select the hour, minute or seconds area of the "Time" field.

2. Enter the required setting via the keyboard or rotary knob.

3. Repeat these steps until the hour, minute and second settings are correct.
4. Click "OK".

Remote command
SYST:TIME 12,30,30

Changing the time zone

1. Select the "Time Zone" tab.

2. Press the arrow on the "Time Zone" field to display the list.
3. Select the required time zone from the list.
4

Optionally, select the "Automatically adjust clock for daylight saving changes"
check box.

5. Click "OK".

4.2.4.4 Aligning the Touchscreen
When the device is delivered, the touchscreen is initially aligned. However, it may
become necessary to adjust the alignment later, e.g. after an image update or after

exchanging a hard disk. If you notice that touching a specific point on the screen does
not achieve the correct response, try adjusting the alignment.
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@

If the touchscreen is so out of order that you cannot navigate properly, connect an
external mouse to the R&S FSVA/FSV and follow the steps described below to start re-
alignment.

4.24.5

1. Press the [SETUP] key.
Press the "Alignment" softkey.

Press the "Touchscreen Alignment" softkey.

A w0 DN

Using a finger or any other pointing device, press the 4 markers on the screen.

The touchscreen is aligned according to the executed pointing operations.
Setting the Screen Colors
To change the colors of the displayed objects, two default color settings are provided.

Alternatively, you can change the color of objects individually using predefined colors
or using colors of your own definition.

Some color settings are defined by the selected theme, see Chapter 4.4.4.9, "Selecting
a Theme", on page 76, and cannot be changed individually.

Displaying the Screen Colors Submenu

1. Press the [SETUP] key.
Press the "Display Setup" softkey.

Press the "More" softkey.

A w0 DN

Press the "Screen Colors" softkey.

The "Screen Colors" submenu is displayed.

Using the Default Color Settings

To select the default setting for brightness, tint and color saturation of all screen
objects:

1. In the "Screen Colors" submenu (see "Displaying the Screen Colors Submenu”
on page 38), press the "Set to Default" softkey.

The "Set User Colors to Default" dialog box is displayed.
2. Select one of the default color sets. The color schemes are selected in such a

manner that all screen elements are visible optimally regardless whether viewed
from above or below. In the instrument's default setting, "Default Colors 1" is active.

Remote commands:
DISP:CMAP:DEF1
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DISP:CMAP:DEF2

Using the Predefined Color Set

1. In the screen colors submenu (see "Displaying the Screen Colors Submenu"”
on page 38), press the "Select Screen Color Set" softkey.

The "Select Screen Color Set" dialog box is displayed.
2. Select the "User Defined Colors" option.

3. Inthe screen colors submenu, press the "Select Object" softkey.

The "Screen Color Setup" dialog box is displayed.
Xl

Screen Color Setup

Selected Object:
[Background [ | :]

- Predefined Colors

Preview

—
[

4. Press the arrow on the "Selected Object" list and select the object for which you
want to change the color setting.

Userdefined Colors ... ]

OK ][ Cancel ]

5. Select the color you want to use for the object. The defined color is displayed in the
"Preview" box.

6. Repeat the steps for all objects that you want to change in color.

7. To change to user-defined colors, press the "Userdefined Colors" softkey. For
details refer to"Defining and Using a User-Defined Color Set" on page 40.

8. Click "OK" to accept the new settings and to close the dialog box.

Remote command:
DISP:CMAP1 ... 41:PDEF <color>
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Defining and Using a User-Defined Color Set

1. In the screen colors submenu (see "Displaying the Screen Colors Submenu"
on page 38), press the "Select Screen Color Set" softkey.

The "Select Screen Color Set" dialog box is displayed.
2. Select the "User Defined Colors" option.

3. Inthe "Screen Colors" submenu, press the "Select Object" softkey.

The "Screen Color Setup" dialog box is displayed.

x

Selected Object:

[Gl'ld

Prewew Tint: |
Saturation:
Brightness:
ARGB:

[ Predefined Colors ... ]

[ oK ][ Cancel ]

4. Press the arrow on the "Selected Object" list and select the object for which you
want to change the color setting.

5. In the color palette, select the color you want to use for the object, or enter values
for tint, saturation and brightness.

The defined color is displayed in the "Preview" box.

Note: In the continuous color spectrum ("Tint") red is represented by 0% and blue
by 100%.

6. Repeat the steps for all objects for which you want to change the color.

7. To change to predefined colors, press the "Predefined Colors" softkey. For details
refer to "Using the Predefined Color Set" on page 39.
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8. Click "OK" to accept the new settings and to close the dialog box.

Remote command:
DISP:CMAP1 ... 41:HSL <hue>,<sat>,<lum>

4.2.4.6 Setting the Display Power Save Function

The R&S FSVA/FSV provides a feature for automatically switching off its screen after a
user-defined period of time. The background lighting is disabled if no entries are made
from the front panel after the selected response time (key, softkey and rotary knob).
Activating display power save

1. Press the [SETUP] key.

2. Press the "Display Setup" softkey.

3. Press the "More" softkey.

4. Press the "Display Pwr Save On/Off" softkey.

The power save mode is activated ("On" is highlighted), and the dialog box to enter
the response time is displayed.

5. Enter the desired response time in minutes and confirm the entry with the [ENTER]
key.

The screen is disabled (turns dark) after the selected period of time.

Deactivating Display Power Save

» In the "Display Setup" submenu, press the "Display Pwr Save On/Off" softkey
again.

"Off" is highlighted and the power save mode is switched off.
4.2.4.7 Selecting and Configuring Printers
You can printout your measurement results using a local printer or a network printer.
The instrument supports two independent printout settings. This allows you to quickly

switch between output to a file and a printer.

Configuring the Printer and the Printout

1. Press the [PRINT] key.

2. Press the "Device Setup" softkey.
The "Hardcopy Setup" dialog box is displayed.
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Hardcopy Setup ll

(" Bitmap (BMP)

(—‘ Windows Metafile (WMF)

(“' Enhanced Metafile (EMF)

(" Joint Photographic Experts Group (JPEG)

(—‘ Portable Network Graphics (PNG)
(3 Clipboard
F Printer

[V Print Date and Time

Name [\\pmu02\P-MU0350 ]
[ Print to file
Orientatioanortrait 3]

3. To change the tab in order to define the second print setting, press the tab on the
screen.

4. Define the output by selecting the required options.

e To save the hardcopy in an image file, select one of the image types. Depend-
ing on the image type, the color depth varies (e.g. 4-bit for BMP, 24-bit for PNG
and JPEG).

e To copy the image to the clipboard, select the "Clipboard" option.

e To use a preconfigured network printer, select the "Printer" option.

Note: The "Name", "Print to File" and "Orientation" fields are only available if the
"Printer" option is selected. You can perform the following steps only with the
"Printer" option selected.

5. Inthe "Name" field, select the desired printer type.

6. To redirect the output to a postscript file rather than a printer, select the "Print to
file" option.

7. In the "Orientation" field, select the desired orientation.

8. Optionally, activate the "Print Date and Time" option to add this information to the
printout.

9. Click "OK" to accept the settings and to close the dialog box.

Selecting the Printout Colors

1. Press the [PRINT] key.
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2. Press the "Colors" softkey.

3. To printin color, press the "Select Print Color Set" softkey to select the color set.

The "Select Print Color Set" dialog box is displayed.

4. Select the color set by using the arrow keys and confirm your selection by pressing
the [ENTER] key.

"Screen Colors (Print)" option: The current screen colors are used for the print-
out. Independently of the current screen colors, the background is printed in
white and the grid in black.

Remote command: HCOP: CMAP: DEF1

"Optimized Colors" option: This setting improves the color clarity of the printout.
Trace 1 is printed in blue, trace 2 in black, trace 3 in bright green, trace 4 in
pink, trace 5 in sea green, trace 6 in dark red, and the markers in sky blue. The
background is printed in white and the grid in black. The other colors corre-
spond to the screen colors of the default color setting of the "Setup" menu.
Remote command: HCOP: CMAP : DEF2

"User Defined Colors" option: You define and use your own color set for the
printout. For details how to proceed refer to "Defining and Using a User-
Defined Color Set" on page 40.

Remote command: HCOP: CMAP : DEF3

"Screen Colors (Hardcopy)" option: The current screen colors without any
changes for a hardcopy. For details on the output format see"Configuring the
Printer and the Printout" on page 41 .

Remote command: HCOP: CMAP : DEF4

5. If you want a black-and-white printout, press the "Color On/Off" softkey to switch off
the color. In the black-and-white printout, all background colors are printed out in
white and all color lines in black. This allows you to improve contrast on the print-

out.

Remote command: HCOP: DEV:COL ON

4.2.5 Windows Operating System

The instrument contains the Windows 10 operating system which has been configured
according to the instrument's features and needs. Changes in the system setup are
only required when peripherals like keyboard or a printer are installed or if the network
configuration does not comply with the default settings. After the R&S FSVA/FSV is
started, the operating system boots and the instrument firmware is started automati-

cally.

To ensure that the instrument software functions properly, certain rules must be
adhered to concerning the operating system.



Preparing for Use

Risk of rendering instrument unusable

The instrument is equipped with the Windows 10 operating system. You can install
additional software on the instrument, however, additional software can impair instru-
ment function. Thus, run only programs that Rohde & Schwarz has tested for compati-
bility with the instrument software.

The drivers and programs used on the instrument under Windows 10 are adapted to
the instrument. Only install update software released by Rohde & Schwarz to modify
existing instrument software.

4.2.51

4.2.5.2
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The following program packages have been tested:

® R&S Power Viewer Plus - virtual power meter for displaying results of the power
sensor R&S NRP-Zxx (install only this component!)

® Symantec Endpoint Security — virus-protection software
® FileShredder - for reliable deletion of files on the hard disk

Virus Protection

Take appropriate steps to protect your instruments from infection. Use strong firewall
settings and scan any removable storage device used with a Rohde & Schwarz instru-
ment regularly. It is also recommended that you install anti-virus software on the instru-
ment. Rohde & Schwarz does NOT recommend running anti-virus software in the
background ("on-access" mode) on Windows-based instruments, due to potentially
degrading instrument performance. However, Rohde & Schwarz does recommend run-
ning it during non-critical hours.

For details and recommendations, see the following Rohde & Schwarz white paper:
® 1EF96: Malware Protection Windows 10

Service Packs and Updates

Microsoft regularly creates security updates and other patches to protect Windows-
based operating systems. These are released through the Microsoft Update website
and associated update server. Instruments using Windows, especially those that con-
nect to a network, should be updated regularly.

For details and recommendations, see the Rohde & Schwarz White Paper 1EF96: Mal-
ware Protection Windows 10.

Login

Windows 10 requires that users identify themselves by entering a user name and pass-
word in a login window. By default, the R&S FSVA/FSV provides two user accounts:

® "Instrument™: an administrator account with unrestricted access to the computer/
domain


http://www.rohde-schwarz.com/appnote/1EF96
http://www.rohde-schwarz.com/appnote/1EF96
http://www.rohde-schwarz.com/appnote/1EF96
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® "NormalUser": a standard user account with limited access

Automatic login

For the administrator account, an automatic login function is active by default. If activa-
ted, login is carried out automatically for the administrator (with full access) in the back-
ground when the R&S FSVA/FSYV is started, without having to enter a password. This
function is active until you explicitly deactivate it or change the password.

For information on how to deactivate or reactivate the automatic login, refer to "Auto-
matic Login Function" on page 45.
Passwords

For all default user accounts, the initial password is 894129. Note that this password is
very weak, and it is recommended that you change the password for both users after
initial login.

You can change the password in Windows 10 for any user at any time via "Start > Set-
tings > Account > Signln Options > Password > Change".

Changing the password and use of auto-login function

Note that when you change the default passwords, the default auto-login function no
longer works! Reactivate it manually as described in "Reactivating the automatic login
function” on page 46.

Automatic Login Function

When shipped, the instrument automatically logs on the default "Instrument” user to
Windows 10 using the default password.

Switching users when using the automatic login function

Which user account is used is defined during login. If automatic login is active, the
login window is not displayed. However, you can also switch the user account to be
used when the automatic login function is active.

1. Press the "Windows" key or the [CTRL + ESC] key combination on your keyboard
to access the operating system of the R&S FSVA/FSV (see also Chapter 4.2.5.4,
"Accessing the Start Menu", on page 46).

2. Press [CTRL + ALT + DEL], then select "Sign out".

The "Login" dialog box is displayed, in which you can enter the different user
account name and password.

Deactivating the automatic login function
To deactivate the automatic login function, perform the following steps:

1. Press the "Windows" key or the [CTRL + ESC] key combination on your keyboard
to access the operating system of the R&S FSVA/FSV (see also Chapter 4.2.5.4,
"Accessing the Start Menu", on page 46).
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2. Inthe "Start" menu, select "All applications > Windows System > Run".
The "Run" dialog box is displayed.

3. Enter the command C:\R_S\INSTR\USER\NO AUTOLOGIN.REG.

4. Press the [ENTER] key to confirm.
This command deactivates the automatic login function. The next time you switch
on the instrument, the operating system prompts you to enter your user name and
password before it starts the firmware.

Adapting the automatic login function to a new password

If you change the "Instrument" user's password, which is used during automatic login,
this function no longer works. Adapt the settings for the command that activates the
auto login function first.

1. Openthe C:\R_S\INSTR\USER\NO AUTOLOGIN.REG file in any text editor (e.g.
Notepad).

2. Intheline "DefaultPassword"="894129", replace the default password
(894129) by the new password for automatic login.

3. Save the changes to the file.

Reactivating the automatic login function

1. Press the "Windows" key or the [CTRL + ESC] key combination on your keyboard
to access the operating system of the R&S FSVA/FSV (see also Chapter 4.2.5.4,
"Accessing the Start Menu", on page 46).

2. In the "Start" menu, select "All applications > Windows System > Run".
The "Run" dialog box is displayed.

3. Enter the command C:\R S\INSTR\USER\AUTOLOGIN.REG.

4. Press the [ENTER] key to confirm.
This command reactivates automatic login function. It is active the next time the
instrument reboots.

4.2.5.4 Accessing the Start Menu

The Windows "Start" menu provides access to the Windows 10 functionality and instal-
led programs.

To open the "Start" menu:

» In Windows 10:
Press the "Windows" key or the [CTRL + ESC] key combination on your (external)
keyboard.
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Firmware Update and Installation of Firmware Options

All necessary system settings can be defined in the "Start > Settings" menu (for
required settings refer to the Windows 10 documentation and to the hardware descrip-
tion).

Accessing the Windows Taskbar

The Windows taskbar also provides quick access to commonly used programs, for
example Paint or WordPad. IECWIN, the auxiliary remote control tool provided free of
charge and installed by Rohde & Schwarz, is also available from the taskbar.

For details on the IECWIN tool, see the "Network and Remote Control" chapter of the
R&S FSVA/FSV user manual.

4.3

To open the taskbar, press the "Windows" key or the [CTRL + ESC] key combination
on your keyboard.

Firmware Update and Installation of Firmware
Options

This chapter describes how to update the firmware and how to activate optional firm-
ware packages.

Updating the firmware or installing optional firmware requires administrator rights (see
Chapter 4.2.5.3, "Login", on page 44).
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Firmware Update

You can install a new firmware version using one of the following methods:

® Copying the files to the instrument using USB devices (e.g. a memory stick), GPIB,
or LAN

® Using the "Remote Installation" feature in a LAN network
Copying the files to the instrument

1. Press the [SETUP] key.

2. Press the "More" softkey.

3. Press the "Firmware Update" softkey.
The "Firmware Update" dialog box is displayed.

4. Enter the drive name and directory via the keypad.
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Example: The installation files are stored on a memory stick in the Update direc-
tory. After you insert the memory stick, it will be detected as drive D:. Therefore,
the required path specification is D: \UPDATE.

5. If you install via LAN using the Remote Desktop application, enter the drive name
and directory or press the "Browse" button to locate the directory:

a) In the displayed dialog box, select the drive.

b) On the selected drive, select the folder that contains the installation file (*.exe).

c) Press the "Select" button to confirm your selection and go back to the "Firm-
ware Update" dialog box.

6. Press "Execute"
The installation program will guide you through the installation.

7. After the firmware update, the "UNCAL" status display indicates the necessity of a
self alignment. Perform a self alignment (for details refer to Chapter 4.2.1.9, "Per-
forming a Self Alignment and a Self Test", on page 32).

Remote command: SYST:FIRM:UPD 'D:\FW UPDATE'

Performing a remote installation from a Windows PC

This method requires a LAN connection from the instrument to a Windows PC (see
Chapter 6.2.5.1, "Connecting the Instrument to the Network", on page 596).

1. Run the setup.exe file on your PC.

2. Select "Remote Installation" and click the "Next" button.

3. Select the packages you want to install and click the "Next" button.
4

Your LAN subnet is scanned and all found instruments are listed.

Note: The setup procedure communicates with the instrument via LAN, which
means the file must pass the firewall. Therefore, add the Setup . exe file to your
firewall rules, then restart the scan by clicking "Rescan".

5. Select the instruments you want to update. You can select up to 5 instruments to
update at the same time.

Note: All instruments in your LAN structure are included in the list. Make sure you
select the correct instruments!
To display further options, click the "Options" button.

6. Startinstallation by clicking "Install".

7. Confirm that you want to reboot the instrument in order to activate the firmware
update. The instrument restarts automatically.

4.3.2 Activating Firmware Options

Firmware options are enabled by entering license keys as described here.
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To activate firmware options

1. Press the [SETUP] key.

2. Press the "More" softkey.

3. Press the "Option Licenses" softkey.

4. Press the "Install Option" softkey.
An edit dialog box is displayed.

5. Enter the option key number using the keypad.

6. Press the [ENTER] key.
If validation is successful, the message "option key valid" is displayed. If the valida-
tion fails, the option software is not installed.

7. Reboot the instrument.

With time-limited licenses, a message box appears if an option is about to expire.

Press the "OK" button to resume using the R&S FSVA/FSV. If an option has already
expired, a message box appears for you to confirm. In this case, all instrument func-
tions are unavailable (including remote control) until the R&S FSVA/FSV is rebooted.

4.4

Alternatively, you can activate options using an XML file.

To activate firmware options using an XML file
1. Press the [SETUP] key.

2. Press the "More" softkey.

3. Press the "Option Licenses" softkey.

4. Press the "Install Option by XML" softkey.
An edit dialog box is displayed.

5. Enter or browse for the name of an XML file on the instrument that contains the
option key.

6. Press "Select."
If validation is successful, the message "option key valid" is displayed. If the valida-
tion fails, the option software is not installed.

7. Reboot the instrument.

Basic Operations

This chapter gives an overview on how to work with the R&S FSVA/FSV. It describes
what kind of information is displayed in the diagram area, how to operate the

R&S FSVA/FSV via the front panel keys and other interaction methods, and how to use
the Online Help.
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Note the Conventions Used in the Documentation concerning procedure descriptions
and terminology described at the beginning of this manual.

4.4.1 Information in the Diagram Area

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.

Spectrum Analyzer

Ref Level -10.00 dBm 3 o
Att 10 de SWT 7 ms VBW 3 MHz Mode Auto Sweep
®1AP Clrw

Frequency
Offset
S

Signal |
L]

Figure 4-6: Screen layout of the R&S FSVA/FSV during analyzer operation

1 = Toolbar

2 = Channel information bar for firmware and measurement settings

3 = Toolbar toggle icon

4 = Diagram header with diagram-specific (trace) information

5 = Diagram area

6 = Diagram footer with diagram-specific information, depending on measurement mode
7 = Device status bar with error messages, progress bar and date/time display

4.41.1 Channel Display

Using the R&S FSVA/FSV you can handle several different measurement tasks (chan-
nels) at the same time (although they can only be performed asynchronously). For
each channel, a separate tab is displayed on the screen. In order to switch from one
channel display to another, simply press the corresponding tab.

Operating Manual 1176.7510.02 — 12 50



Basic Operations

The = icon on the tab label indicates that the displayed trace no longer matches the
current instrument settings. This may be the case, for example, if a trace is frozen and
the instrument settings are changed. As soon as a new measurement is performed, the
icon disappears.

To start a new channel

1. Click the icon in the toolbar at the top of the screen (see also Chapter 4.4.2.1,
"Toolbar", on page 57 on how to display the toolbar).

2. Select the softkey for the required measurement mode.
A new tab is displayed for the new channel.

4.41.2 Display of Hardware Settings

Information on hardware settings are displayed in the channel bar above the diagram.

Ref Level -Z0.00 dBm = RBW 1M

= m.+el.Att 10+1 dB SWT 49.5ms=s vYBWwW 1
Count 12712 SGL TRGIEXT GdB P& TD

Invalid settings

6 A bullet next to the hardware setting indicates that user-defined settings are used, not
automatic settings. A green bullet indicates this setting is valid and the measurement is
correct. A red bullet indicates an invalid setting that does not provide useful results.

It is the user's responsibility to remedy such a situation.

Editing settings in the channel bar

All settings that are displayed in the channel bar can easily be edited by touching the
setting in the display (with a finger or mouse pointer). The corresponding (edit) dialog
box is displayed where you can edit the setting.

In spectrum mode, the R&S FSVA/FSV shows the following settings:

Ref Level Reference level

m.+el.Att Mechanical and electronic RF attenuation that has been set.
Ref Offset Reference level offset

SWT Sweep time that has been set.

If the sweep time does not correspond to the value for automatic coupling,
a bullet is displayed in front of the field. The color of the bullet turns red if
the sweep time is set below the value for automatic coupling. In addition,
the UNCAL flag is shown. In this case, the sweep time must be increased.
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RBW Resolution bandwidth that has been set.

If the bandwidth does not correspond to the value for automatic coupling,
a green bullet appears in front of the field.

VBW Video bandwidth that has been set.

If the bandwidth does not correspond to the value for automatic coupling,
a green bullet is displayed in front of the field.

Compatible Compatible device mode (FSP, FSU, default; default not displayed)

Mode Indicates which sweep mode type is selected:

e "Auto FFT": automatically selected FFT sweep mode

®  "Auto sweep": automatically selected swept sweep mode
® "FFT": manually selected FFT sweep mode

®  "Sweep": manually selected swept sweep mode

Mod Analog demodulation mode (AM/FM/PM), option R&S FSV-K7 only

AQT Acquisition time; for ACP/CCDF measurements, 1Q analyzer and option
R&S FSV-K7

DBW Demodulation bandwidth option R&S FSV-K7 only

Dig Out State of digital output, option R&S FSV-B17 only

4.41.3 Measurement Settings Information

In addition to the common hardware settings, the channel bar above the diagram 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. This
information is displayed in gray font and only when applicable for the current measure-
ment, as opposed to the common hardware settings that are always displayed.

Ref Level -Z0.00 dBm RBW 1 MHz

m.+el.Att 10+1 dB

The following types of information may be displayed, if applicable.

Label Description

SGL The sweep is set to single sweep mode.

Sweep Count | The current signal count for measurement tasks that involve a specific number of subse-
quent sweeps

(see "Sweep Count" setting in "Sweep" menu in the Operating manual)

TRG Trigger source

(for details see trigger settings in the "TRIG" menu in the Operating manual)
e EXT: External

VID: Video

RFP: RF power

IFP: IF power

BBP: Baseband power

PSE: Power sensor

TIM: Time

SQL: Squelch
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Label Description
6dB/RRC/CHN | Filter type for sweep bandwidth
(see BW menu in the Operating manual)
PA The preamplifier is activated.
GAT The frequency sweep is controlled via the [EXT TRIG/GATE IN] connector.
TDF A transducer factor is activated.
75Q The input impedance of the instrument is set to 75 Q.
FRQ A frequency offset # 0 Hz is set.
DC/AC An external DC or AC calibration signal is in use.
Inp Input source: digital I/Q (option R&S FSV-B17 only)

4.41.4 Diagram-specific and Trace Information

Diagram-specific information, e.g. concerning traces, is indicated in the diagram
header and footer.

Trace information in diagram header

The diagram header (above the diagram) contains the following trace information:

The header may contain a user-defined introductory title, see Chapter 4.4.4.7, "Adding
a Title to the Diagram Header", on page 75.

Editing settings in the diagram header
All settings that are displayed in the diagram header can easily be edited by selecting
the setting in the display (by tapping or clicking). The corresponding (edit) dialog box is

displayed in which you can edit the setting.

Norm/NCor
Correction data is not used.

Trace no. Trace mode

Trace
color —:a‘w_gm:’

Detector
Trace color Color of trace display in diagram
Trace no. Trace number (1 to 6)
Detector Selected detector:
AP AUTOPEAK detector
Pk MAX PEAK detector




Basic Operations

Mi MIN PEAK detector

Sa SAMPLE detector

Av AVERAGE detector

Rm RMS detector

QP QUASIPEAK detector

CA CISPR Average detector

RA RMS Average detector
Trace Mode Sweep mode:

Clrw CLEAR/WRITE

Max MAX HOLD

Min MIN HOLD

Avg AVERAGE (Lin/Log/Pwr)

View VIEW

Marker information in Diagram Grid

The x and y axis positions of the last 2 markers or delta markers that were set, as well
as their index, are displayed within the diagram grid, if available. The value in the
square brackets after the index indicates the trace to which the marker is assigned.
(Example: M1[1] defines marker 1 on trace 1.) For more than 2 markers, a separate
marker table is displayed beneath the diagram.

If applicable, the active measurement function for the marker and its main results are
indicated, as well. The functions are indicated with the following abbreviations:

FXD Reference fixed marker active

PHNoise Phase noise measurement active

CNT Frequency counter active

TRK Signal track active

NOise Noise measurement active

MDepth Measurement of the AM modulation depth active
TOI TOI measurement active

Marker Information in Marker Table

In addition to the marker information displayed within the diagram grid, a separate
marker table may be displayed beneath the diagram. This table provides the following
information for all active markers:
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Type Marker type: N (normal), D (delta), T (temporary, internal), PWR (power sensor)
Dgr Diagram number

Trc Trace to which the marker is assigned

Stimulus x-value of the marker

Response y-value of the marker

Func Activated marker or measurement function

Func .Result Result of the active marker or measurement function

Mode-dependant Information in Diagram Footer

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

Mode Label Information

FREQ CF Center frequency (between start and stop)
Span Frequency span

SPAN CF (1.0 ms/) Zero span

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

The diagram footer can be removed from the display temporarily, see Chapter 4.4.4.8,
"Removing the Diagram Footer", on page 76.

Instrument and Status Information

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

19.05.2008
12:3%5:24

[y

Measuring...

Hiding the status bar

You can hide the status bar display, e.g. in order to enlarge the display area for the
measurement results.

1. Press the [DISPLAY] key.

2. In the "Display Settings" dialog box, select "Status Bar State: Off".
The status bar is no longer displayed.

® To display the status bar again, select "Status Bar State: On".

SCPI command:

DISP:SBAR:STAT OFF
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The following information is displayed:

Instrument status

(7] The instrument is configured for operation with an external reference.

The optional Digital Baseband interface (B17) is being used for digital input
(See Chapter 5.7.5, "Interface Status Information", on page 484)

The optional Digital Baseband interface (B17) is being used to provide digital output

(See Chapter 5.7.5, "Interface Status Information”, on page 484)

Error information

If errors or irregularities are detected, a keyword and an error message, if available,
are displayed in the status bar.

. _—
- | Y
- -

i ]

The following keywords are used:

UNCAL One of the following conditions applies:

®  Correction data has been switched off.

®  No correction values are available. This occurs, for example, if a firmware
update is performed followed by a cold start of the instrument.

®  Record the correction data by performing a self alignment
(for details refer to Chapter 4.2.1.9, "Performing a Self Alignment and a Self
Test", on page 32).

OVLD Overload of the input mixer.
® Increase the RF attenuation (for RF input).
®  Reduce the input level (for digital input)

IFOVL Overload of the IF signal path after the input mixer.
® Increase the reference level.

LOUNL Error in the instrument's frequency processing hardware was detected.

NO REF Instrument was set to an external reference but no signal was detected on the refer-
ence input.

OVEN OCXO reference frequency (option R&S FSV-B4) has not yet reached its operating
temperature. The message usually disappears a few minutes after power has beeen
switched on.

FIFO OVL for option R&S FSV-B17 only

(See Chapter 5.7.5, "Interface Status Information”, on page 484)

Progress

The progress of the current operation is displayed in the status bar.

Calculating... m

Date and time

The date and time settings of the instrument are displayed in the status bar.
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Means of User Interaction

The instrument provides a user interface for operation that does not require an external
keyboard, using the following means of interaction:

® Chapter4.4.2.1, "Toolbar", on page 57

® Chapter 4.4.2.2, "Touchscreen", on page 58

® Chapter 4.4.2.3, "On-screen Keyboard", on page 59

® Chapter 4.4.2.5, "Rotary Knob", on page 61

® Chapter 4.4.2.6, "Arrow Keys, UNDO/REDO Keys", on page 61

® Chapter 4.4.2.7, "Softkeys", on page 62

® (Chapter4.4.2.9, "Dialog Boxes", on page 64

All tasks necessary to operate the instrument can be performed using this user inter-

face. Apart from instrument specific keys, all other keys that correspond to an external
keyboard (e.g. arrow keys, ENTER key) operate conform to Microsoft.

For most tasks, there are at least 2 alternative methods to perform them:

® Using the touchscreen

® Using other elements provided by the front panel, e.g. the keypad, rotary knob, or
arrow and position keys

Toolbar

Standard functions can be performed via the icons in the toolbar at the top of the
screen, if available (see Chapter 4.4, "Basic Operations", on page 49). By default, this
toolbar is not displayed.

Displaying the toolbar

» Press the "Toolbar" icon to the right of the tabs in the display to toggle the toolbar
on or off.

Spectrum

Alternatively:

1. Press the [SETUP] key.
2. Press the "Display Setup" softkey.

3. Press the "Tool Bar State On/Off" softkey.
Or:
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4. Press the [DISPLAY] key.
5. Inthe "Display Settings" dialog box, select "Tool Bar State: On".

The toolbar is displayed at the top of the screen.

Remote:

DISP:TBAR:STAT ON

The following functions are available:

Table 4-2: Standard Application Functions in the Toolbar

lcon Description

) Opens the "Select Mode" menu (see Chapter 4.4.1.1, "Channel Display", on page 50)

v

Opens an existing measurement (settings) file

Stores the current measurement file

i

& Prints the current measurement screen
B Saves the current measurement screen as a file (screenshot)
Reverts last operation.
Repeats previously reverted operation.
[~ Selection mode: the cursor can be used to select (and move) markers in a zoomed display
Zoom mode: displays a dotted rectangle in the diagram that can be expanded to define the
zoom area. Can be repeated several times.
Zoom off: the diagram is displayed in its original size

4.4.2.2 Touchscreen

A touchscreen is a screen that is touch-sensitive, i.e. it reacts in a specified way when
a particular element on the screen is tapped by a finger or a pointing device, for exam-
ple. Any user interface elements that can be clicked on by a mouse pointer can also be
tapped on the screen to trigger the same behavior, and vice versa. Using the touch-
screen, the following tasks (amoung others) can be performed by the tap of your finger:
® Changing a setting

® Changing the display

® Moving a marker

® Zooming into a diagram

® Saving or printing results and settings

To imitate a right-click by mouse using the touchscreen, for example to open a context-
sensitive menu for a specific item, press the screen for about 1 second.

Deactivating and Activating the Touchscreen Function

The touchscreen function can be deactivated, e.g. when the instrument is being used
for demonstration purposes and tapping the screen should not provoke an action.
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1. Press the [DISPLAY] key.

2. In the dialog box, select one of the following options:

"Touchscreen ON": touchscreen function is active for the entire screen
"Touchscreen OFF": touchscreen is deactivated for the entire screen
"DIAGRAM TOUCH OFF": touchscreen is deactivated for the diagram area of
the screen, but active for the surrounding softkeys, toolbars and menus.

SCPI command:
DISP:TOUCh:STAT OFF
4.4.2.3 On-screen Keyboard

The on-screen keyboard is an additional means of interacting with the instrument with-
out having to connect an external keyboard.

8 On-Screen Keyboard a |8 =

A 3 .0 1 i GO G
™
e ——— o ————

The on-screen keyboard display can be switched on and off as desired using the "On-
Screen Keyboard" function key beneath the screen.

i

When you press this key, the display switches between the following options:

e Keyboard displayed at the top of the screen
® Keyboard displayed at the bottom of the screen
® No keyboard displayed

You can use the TAB key on the on-screen keyboard to move the focus from one field
to another in dialog boxes.
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4424 Keypad

The keypad is used to enter alphanumeric parameters. It contains the

following keys:

®  Alphanumeric keys
Enters numbers and (special) characters in edit dialog boxes. For
details refer to Chapter 4.4.3.1, "Entering Numeric Parameters",
on page 65 and Chapter 4.4.3.2, "Entering Alphanumeric
Parameters", on page 65.

®  Decimal point
Inserts a decimal point "." at the cursor position.

® Sign key
Changes the sign of a numeric parameter. In the case of an alphanumeric parame-
ter, inserts a "-" at the cursor position.

® Unit keys (GHz/-dBm MHz/dBm, kHz/dB and Hz/dB)
These keys add the selected unit to the entered numeric value and complete the
entry.
In the case of level entries (e.g. in dB) or dimensionless values, all units have the
value "1" as mulitplying factor. Thus, they have the same function as an ENTER
key. The same is true for an alphanumeric entry.

e ESC key
Closes all kinds of dialog boxes, if the edit mode is not active. Quits the edit mode,
if the edit mode is active. In dialog boxes that contain a "Cancel" button it activates
that button.
For "Edit" dialog boxes the following mechanism is used:
— If data entry has been started, it retains the original value and closes the dialog

box.

— If data entry has not been started or has been completed, it closes the dialog
box.

® BACKSPACE key

— If an alphanumeric entry has already been started, this key deletes the charac-
ter to the left of the cursor.

— If no input field is currently active, the most recently entered value is undone,
i.e. the previous value is retrieved. Thus, you can toggle between two values
(e.g. spans).

® ENTER key
— Concludes the entry of dimensionless entries. The new value is accepted.
— With other entries, this key can be used instead of the "Hz/dB" unit key.
— In adialog box, presses the default or focused button.

— In adialog box, activates the edit mode for the focused area, if available. For
details on the edit mode refer to Chapter 4.4.3.3, "Navigating in Dialog Boxes",
on page 67.
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— In adialog box, activates or deactivates the selected option of the focused
area, if the edit mode is active.

4.4.2.5 Rotary Knob

The rotary knob has several functions:

® Increments (clockwise direction) or decrements (counter-clockwise direc-
tion) the instrument parameter at a defined step width in the case of a
numeric entry.

®  Shifts the selection bar within focused areas (e.qg. lists), if the edit mode is
activated.

®  Shifts markers, limit lines, etc on the screen.

® Acts like the ENTER key, when it is pressed. For details refer to Chap-
ter 4.4.3.3, "Navigating in Dialog Boxes", on page 67.

®  Moves the scroll bar vertically, if the scroll bar is focused and the edit mode
is activated.

For details on the edit mode refer to Chapter 4.4.3.3, "Navigating in Dialog
Boxes", on page 67.

4.4.2.6 Arrow Keys, UNDO/REDO Keys

The arrow keys are used for navigation. The [UNDO]/[REDQ] keys support you during
input.

UPARROW/DNARROW keys
The [UPARROW] or [DNARROW] keys do the following:

® |n a numeric edit dialog box, increase or decrease the instrument parameter.
® |n alist, scroll forward and backward through the list entries.

® |n atable, move the selection bar vertically.

® |n windows or dialog boxes with vertical scroll bar, move the scroll bar.

LEFTARROW/RIGHTARROW keys
The [LEFTARROW] or [RIGHTARROW] keys do the following:

® In an alphanumeric edit dialog box, move the cursor.

® |n alist, scroll forward and backward through the list entries.

® |n atable, move the selection bar horizontally.

® |n windows or dialog boxes with horizontal scroll bar, move the scroll bar.
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UNDO/REDO keys

® The [UNDO] key reverts the previously performed action, i.e. the status before the
previous action is retrieved.
The undo function is useful, for example, if you are performing a zero span mea-
surement with several markers and a limit line defined and accidentally click the
"ACP" softkey. In this case, very many settings would be lost. However, if you
press [UNDO] immediately afterwards, the previous status is retrieved, i.e. the zero
span measurement and all settings.

® The [REDO] key repeats the previously reverted action, i.e. the most recently per-
formed action is repeated.

The [UNDO] function is not available after a [PRESET] or "RECALL" operation. When
these functions are used, the history of previous actions is deleted.

4.4.2.7

Softkeys

Softkeys are virtual keys provided by the software. Thus, more functions can be provi-
ded than those that can be accessed directly via the function keys on the device. Soft-
keys are dynamic, i.e. depending on the selected function key, a different list of soft-
keys is displayed on the right side of the screen

A list of softkeys for a certain function key is also called a menu. Each softkey can
either represent a specific function, or a submenu that in turn represents several soft-
keys.

Selecting softkeys

» A particular softkey is selected by pressing the key on the screen with a finger,
mouse pointer or other pointing device.

Softkeys can only be operated via the screen, there are (usually) no corresponding
function keys.

Navigating in softkey menus

® The "More" softkey indicates that the menu contains more softkeys than can be
displayed at once on the screen. When pressed, it displays the next set of soft-
keys.

® If the softkey label contains a ">" symbol, it represents a submenu of further soft-
keys. When you press it, the submenu is displayed.

® The "Up" key switches to the next higher level of the menu.

® The start menu of the current measurement mode is accessed directly by pressing
the [HOME] key on the front panel.

Softkey actions

A softkey performs one of the following actions when pressed:
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® QOpens a dialog box to enter data.
® Switches a function on or off.
® Opens a submenu (only softkeys with a ">" symbol).

Recognizing the softkey status by color

In the factory configuration, a softkey is highlighted orange when a corresponding dia-
log box is open. If it is a toggle softkey, the current state is highlighted blue. If an instru-
ment function is not available temporarily due to a specific setting, the associated soft-
key is deactivated and its text is colored gray.

Some softkeys belong to a certain (firmware) option. If this option is not implemented in
your device, the associated softkeys are not displayed.

Hiding softkeys

You can hide the softkey display, e.g. when using remote control, in order to enlarge
the display area for the measurement results. When you press a function key on the
front panel, the softkeys are displayed temporarily, enabling you to perform a certain
task with the softkeys. They are then automatically hidden again when they have not
been used for a specified time. Any edit dialog boxes required for entry remain in the
display.

1. Press the [DISPLAY] key.

2. Inthe "Display Settings" dialog box, select "Softkey Bar State: Off".
The softkeys are no longer displayed.

» To display the softkeys again, select "Softkey Bar State: On".

Remote:

DISP:SKEY:STAT OFF

4.4.2.8 Context-sensitive Menus

Markers and traces in the display, as well as the information in the channel bar, have

context-sensitive menus. If you right-click on a marker or trace in the display, or infor-
mation in the channel bar (or touch it for about 1 second), a menu is displayed which

contains the same functions as the corresponding softkey. This is useful, for example,
when the softkey display is hidden (see Chapter 4.4.2.7, "Softkeys", on page 62).
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Spectrum Analyzer

Ref Level -10.00 dBm

Att

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-a0 dBm

CF 3.5 GHz
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10 dB

Max Hold
-25.87 dBm
3.4900 GHz

Trace 1 Min Hold

Max Hold
Trace 3 Min Hold
Trace 4 Average
Trace 5 View
Trace 6 Blanlk
Copy Trace Detector
Trace Wizard

Hold/Cont

Average Mode

ASCIT Trace Export

Decim Sep . ! Detector
Trace Math ] Man Auto

Span 7.0 GHz

If a menu entry contains an arrow to the right of it, a submenu is available for that
entry.

» To close the menu, press the ESC key or click in the display outside of the menu.

Dialog Boxes

In most cases, the R&S FSVA/FSV dialog boxes are designed to enter a numeric
value. In the documentation, these dialog boxes are called "edit dialog boxes". Dialog
boxes that are not only designed for parameter entry have a more complex structure
and, in the documentation, are called "dialog boxes". The navigation in Windows dialog
boxes differs in some aspects from the navigation in R&S FSVA/FSV dialog boxes. For
details, see Chapter 4.4.3.3, "Navigating in Dialog Boxes", on page 67.

The following figure shows an example of a edit dialog box:

Frequency Center
300.0 GHz —| editing line

out of range -
S~

Figure 4-7: Edit dialog box for parameter entry
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The title bar shows the name of the parameter that was selected. The entry is per-
formed in the editing line. When the dialog box is displayed, the focus is on the editing
line and it contains the currently used parameter value and its unit. The optional third
line shows status and error messages which always refer to the current entry.

4.4.3 Setting Parameters

This section describes how to perform the following basic tasks in the R&S FSVA/FSV:

® Chapter 4.4.3.1, "Entering Numeric Parameters", on page 65
® Chapter 4.4.3.2, "Entering Alphanumeric Parameters", on page 65
® Chapter 4.4.3.3, "Navigating in Dialog Boxes", on page 67

4.4.3.1 Entering Numeric Parameters

If a field requires numeric input, the keypad provides only numbers.

1. Enter the parameter value using the keypad, or change the currently used parame-
ter value by using the rotary knob (small steps) or the UPARROW or DNARROW
keys (large steps).

2. After entering the numeric value via keypad, press the corresponding unit key.
The unit is added to the entry.

3. If the parameter does not require a unit, confirm the entered value by pressing the
ENTER key or one of the unit keys.
The editing line is highlighted in order to confirm the entry.

4.4.3.2 Entering Alphanumeric Parameters

If a field requires alphanumeric input, you can use the on-screen keyboard to enter
numbers and (special) characters (see also Chapter 4.4.2.3, "On-screen Keyboard",
on page 59).

8 On-Scrmen Keybosd a |8 5

Figure 4-8: On-screen keyboard

Alternatively, you can use the keypad. Every alphanumeric key provides several char-
acters and one number. The decimal point key (.) provides special characters, and the
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sign key (-) toggles between capital and small letters. For the assignment refer to
Table 4-3.

Entering numbers and (special) characters via the keypad

1. Press the key once to enter the first possible value.
2. All characters available via this key are displayed.

3. To choose another value provided by this key, press the key again, until your
desired value is displayed.

4. With every key stroke the next possible value of this key is displayed. If all possible
values have been displayed, the series starts with the first value again. For infor-
mation on the series refer to Table 4-3.

5. To change from capital to small letters and vice versa, press the sign key (-).

6. When you have chosen the desired value, wait for 2 seconds (to use the same key
again), or start the next entry by pressing another key.

Entering a blank
» Press the "Space" bar, or press the "0" key and wait 2 seconds.
Correcting an entry:

1. Using the arrow keys, move the cursor to the right of the entry you want to delete.
2. Press the [BACKSPACE] key.

3. The entry to the left of the cursor is deleted.

4.

Enter your correction.
Completing the entry
» Press the [ENTER] key or the rotary knob.
Aborting the entry

» Press the [ESC] key.
The dialog box is closed without changing the settings.

Table 4-3: Keys for alphanumeric parameters

Key name Series of (special) characters and number provided

(upper inscription)

7 TUQ°€¥S$¢
8 ABCB8AZAC
9 DEF9E
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Key name Series of (special) characters and number provided

(upper inscription)

4 GHI4

5 JKL5

6 MNOBNO

1 PQRS1

2 TUV2U0

3 WXYZ3

0 <blank>0-@ +/\<>=% &
") #

- <toggles between capital and small letters>

Navigating in Dialog Boxes

Some of the dialog boxes are not only for parameter entry, and therefore have a more
complex structure. The following figure shows an example.

" BSelect Limit Line x|
Name |Unit |Trace5|Sh0w|C0mpatibleE
- SPURIOUS_LIMNE_ABS_ dBm 1 yes yes
-~ SEM_LIMIT_ABS_0O dBm - - yes
SEM_LIMIT_ABS_1
- SEM_LIMIT_ABS_2 dBm - - yes 8
-~ SEM_LIMIT_ABS_3 dBm - - yes 1
-~ SEM_LIMIT_REL_O dB - - yes
~SEM_LIMIT_REL_1 dB - - yes
-~ SEM_LIMIT_REL_Z2 dB - - yes
-~ SEM_LIMIT_REL_3 dB - - yes al
- & dBm _- - ves
View Filter: l Show Directory ] [ Hide Directory ]
(" Show compatible (® Show all

Comment: Generated from Sweep List{(Do not edit)

Offset: X: 0.0 Hz | v: 0.0dB

Changing the focus

The focus on the graphical user interface is moved by pressing an element on the
screen, or via the rotary knob. The focused area is marked with a blue frame (see Fig-
ure 4-9). If this area consists of more than one element, e.g. lists of options or tables,

|
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you must first switch to the edit mode in order to make changes. A focused area in the
edit mode is marked with a dashed blue frame (see Figure 4-10).

Comment

Ll all Traces
U Current Settings

Save Cancel

Figure 4-9: Focused area

Comment

=
! O all Traces

il 1 Current Settings

Save Cancel

Figure 4-10: Focused area in edit mode

Edit mode
When using the touchscreen for focus changes, all focused areas are in the edit mode
automatically, if available. Otherwise, you must switch to edit mode manually.

Switching to edit mode

1. Press the [ENTER] key.
2. To quit the edit mode, press the [ESC] key.

Working in dialog boxes

® To edit alphanumeric parameters, use the keypad or the on-screen keyboard. For
details see Chapter 4.4.3.1, "Entering Numeric Parameters", on page 65 and
Chapter 4.4.3.2, "Entering Alphanumeric Parameters"”, on page 65. If you edit
fields, the edit mode is activated automatically when you start typing.

® To move the focus to the next interface element (e.g. field, option, list), press it on
the screen, or turn the rotary knob.
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® To select or deselect an option, press the option on the screen.
Alternatively:

— If the focused area consists of more than one option and the edit mode is not
active, change into the edit mode.

— Scroll through the list of options using the arrow keys or the rotary knob (only
for vertical direction) until the option you want to activate or deactivate is high-
lighted.

— Press the rotary knob or the [ENTER] key to confirm your selection.
The option is activated or deactivated, depending on its previous setting.

— To leave the edit mode, press the [ESC] key.

® To open a drop-down list, press the arrow next to the list. Alternatively, press the
[ENTER] key or the rotary knob. When opened, the list is in edit mode.

® To select an entry without opening a drop-down list, use the arrow keys to browse
through the list entries.

® To select a list entry, press the entry on the screen.
Alternatively:

— If the edit mode is not active, change into the edit mode.

— Scroll through the list using the arrow keys or the rotary knob until the list entry
you want to select is highlighted.

— Confirm your choice by pressing the rotary knob or the [ENTER] key.
If a drop-down list was opened, it is closed.

® To change from one tab to the next, press the tab on the screen.

® To press a button in a dialog box, press the button on the screen.
Alternatively:

— Place the focus on the desired button using the rotary knob.
— Confirm your choice by pressing the rotary knob or the [ENTER] key.
® To close the dialog box and accept the changes, press the "OK" button.

® To close the dialog box without accepting the changes, press the [ESC] key or the
"Cancel" button.

Particularities in Windows dialog boxes

In some cases, e.g. if you want to install a printer, original Windows dialog boxes are
used. In these dialog boxes, the navigation behavior is different to the one you are
used to from R&S FSVA/FSV applications. In the following, the important differences
and useful tips are listed:

® The rotary knob and function keys do not work. Do not use them. Use the touch-
screen instead.



444

4441

4442

4443

Basic Operations

Changing the Display

Changing the Focus

Any selected function is always performed on the currently focussed element in the
display, e.g. a dialog field, diagram, or table row. Which element is focussed is indica-
ted by a blue frame (diagram, window, table) or is otherwise highlighted (softkey,
marker etc.). Moving the focus is most easily done by tapping on the element on the
touchscreen. Alternatively, use the "Tab" key on the on-screen keyboard or the rotary
knob to move the focus from one element to the next on the display.

=D

To move the focus on the screen between any displayed diagrams or tables, press the
"Change focus" function key on the front panel. The focus moves from the diagram to
the first table to the next table etc. and then back to the diagram.

Switching between Split and Maximized Display

20 In some measurement modes, a table with markers or measurement results is dis-
played beneath the diagram. In this case, you may wish to maximize the diagram
or table display in order to see more details.

Press the [SPLIT/MAXIMIZE] key on the front panel to switch between a split screen
and a full screen (maximized display). In maximized display, the table or diagram cur-
rently focused is maximized. In split display, both the diagram and any available tables
are displayed in one screen.

SCPI command:

DISPlay[:WINDow<n>] [ :SUBWindow<m>] :SIZE on page 748

Soft and Mini Soft Front Panel Display

When working with an external monitor or operating via remote control on a computer,
it is useful to be able to interact with the R&S FSVA/FSV without requiring the keypad
and keys located on the front panel of the instrument. Therefore, a "Soft Front Panel"
display is available, which simulates the entire front panel of the instrument (except for
the external connectors) on the screen. You can switch between "normal” screen dis-
play and extended display. In the extended display, the keys and other hardware con-
trols of the instrument are simulated on the screen.

If you require a Soft Front Panel but do not want to lose too much space for results in
the display area, a mini soft Front Panel is available. The mini version displays only the
hardkeys in a separate window in the display area. This window can be closed auto-
matically after pressing a key, or remain open, as desired. Using the Mini Front Panel,
the R&S FSVA/FSV interface is fully operable from a monitor with a resolution of
1024x768 pixels.
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Switching to soft Front Panel display

1. Press the SETUP key.

2. Press the "General Setup" softkey.

3. Press the "More" softkey.

4. Press the "Soft Front Panel" softkey.
Alternatively:

5. Press the [DISPLAY] key.

6. Inthe "Display Settings" dialog box, select "Front Panel State: On".
The extended display appears on the screen.

FSV & SIGNAL AMALYZER

B SWEEP TRACE TRIG

IIIIII ‘

Center MEAS -
I 1 cowris | ™5 | ourput
CF
: " MKR
RUN RUN
SINGLE | CONT

MEAS

@ Using the F6 key you can toggle the Front Panel display on and off.

Remote: SYST:DISP:FPAN: STAT ON

Working with the Soft Front Panel

Basic operation with the soft Front Panel is identical to normal operation. To activate a
key, either press the key on the touchscreen, or click on it with the mouse pointer. To
simulate the use of the rotary knob, use the additional keys displayed between the key-
pad and the arrow keys:
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Icon Function
[ ) Turn left
(-] Enter

® Turn right

Switching to Mini Front Panel display

1. Press the [DISPLAY] key.

2. Inthe "Display Settings" dialog box, select "Mini Front Panel State: On".
The "Mini Front Panel" window appears on the screen. It can be moved anywhere
on the screen where it does not interfere with your current task.

@ Using the key combination [ALT + M] you can toggle the Mini Front Panel display on
and off.

Mini Front Panel x

FREQ AMPT
CHANMEL ey SCALE
BW SWEEP TRACE
AUTO PEAK
SET MKR SEARCH
MKR
TRIG FUNCT MKR -=
MEAS
MEAS CONFIG LIMES
INPUT/ RUN RUN
ouTPuUT SINGLE CONT

SETUP MODE
DISPLAY | TILE-MAX ) TOGGLE

| CLOSE PANEL |
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Auto close option

By default, the "Auto close" option is activated and the Mini Front Panel window closes
automatically after you select a key. This is useful if you only require the Front Panel
display to press a single function key.

If you want the window to remain open, deactivate the "Auto close" option. You can
close the window manually by clicking "Close Panel" or the key combination [ALT + M].

4.44.4 Enlarging the Display Area

ity You can enlarge the screen display area if you are using an external monitor or the
Soft and Mini Soft Frontpanel display (see Chapter 4.4.4.3, "Soft and Mini Soft
Front Panel Display", on page 70). To do so, drag the lower right corner of the win-
dow to the required size. In standard display, a small icon is displayed in the lower
right corner of the screen.

4.4.4.5 Displaying the Toolbar

Standard file functions can be performed via the icons in the toolbar at the top of the
screen (see the Chapter 4.4.2.1, "Toolbar", on page 57). By default, this toolbar is not
displayed.

To display the toolbar:

1. Press the DISPLAY key.

2. Under "Select Tool Bar State", select "On".
Alternatively:

1. Press the SETUP key.
2. Press the "Display Setup" softkey.
3. Press the "Tool Bar State On/Off" softkey.

The toolbar is displayed at the top of the screen.
4.44.6 Zooming into the Diagram
You can zoom into the diagram to visualize the measurement results in greater detail.

Using the touchscreen or a mouse pointer you can easily define the area to be
enlarged.
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Zoom and the number of sweep points

Note that zooming is merely a visual tool, it does not change any measurement set-
tings, such as the number of sweep points!

You should increase the number of sweep points before zooming, as otherwise the

function has no real effect (see the "Sweep Points" softkey, described in the Operating
Manual and online help).

To zoom into the diagram

1. Display the toolbar as described in Chapter 4.4.4.5, "Displaying the Toolbar",
on page 73.

2.
Click on the "Zoom On" icon in the toolbar.
A dotted rectangle is displayed in the diagram.

(1w (@) (&) (A% L))
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Ref Level -10.00 d&m Ref ¥alue 0,00 Hz L 1
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200 kHz Demod

150 kHz

Demod

Settings |

|

-150 kHz Time I
Domain |[»
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Start 0.0 s

3. Drag the lower right corner of the rectangle (either via touchscreen or a mouse
pointer) to define the area in the diagram to be enlarged.

4. Repeat these steps, if necessary, to enlarge the diagram further.

R\ Scrolling in the zoomed display

) You can scroll the diagram area to display the entire diagram using the scrollbars at the
right and at the bottom of the diagram.

|
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To return to selection mode in the diagram

While you are in zoom mode, touching the screen changes the zoom area. In order to
select or move a trace or marker, you must switch back to selection mode:

(5]
» Click on the "Selection mode" icon in the toolbar.

To return to original display

» Click on the "Zoom Off" icon in the toolbar.
A dotted rectangle is displayed in the diagram.

Remote commands:

1. Activate the zoom mode:
DISP:ZOOM ON

2. Define the zoom area:
DISP:ZOOM:AREA 5,30,20,100

3. Hide the overview window:
DISP:ZOOM:OVER OFF

4.44.7 Adding a Title to the Diagram Header
You can add an introductory title to the trace information in the diagram header.

1. Press the SETUP key.
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2. Press the "Display Setup" softkey.

3. Press the "Screen Title On/Off" softkey.
An edit dialog box is displayed.

4. Enter the title and press "ENTER".
The title is displayed at the beginning of the diagram header.

Removing the Diagram Footer

Some additional diagram-specific information is displayed in the diagram footer (see
Chapter 4.4.1.4, "Diagram-specific and Trace Information", on page 53). This footer
can be removed from display if necessary.

1. Press the SETUP key.
2. Press the "Display Setup" softkey.

3. Press the "Annotation On/Off" softkey.
The footer is displayed beneath the diagram or removed from display.

Selecting a Theme

You can select a theme for the screen display. The theme defines the colors used for
keys and screen elements, for example. The default theme is "BlueOcean".

Selecting a theme

1. Press the SETUP key.

2. Press the "Display Setup" softkey.

3. Press the "More" softkey.

4. Press the "Theme Selection” softkey. A list of available themes is displayed.
5

Select the desired theme from the list.
The screen display changes according to the selected theme.

SCPI command:
DISPlay:THEMe:SELect
Displaying and Setting the Date and Time

You can switch the date and time display in the diagram footer on or off. By default, it is
displayed. You can also switch between German and US format.

Switching the date and time display off

1. Press the SETUP key.
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2. Press the "Display Setup" softkey.
3. Press the "Time+Date" softkey to "Off".

Changing the format

1. Press the SETUP key.
2. Press the "Display Setup" softkey.

3. Press the "Time+Date Format" softkey until the required format is selected.

Setting the date and time

To set the date and time, click on the date and time display in the diagram footer. The
standard Windows "Date and Time Properties" dialog is displayed and you can set the
correct date and time.

Changing the Display Update Rate

When performance is poor due to slow data transfer (for example during remote con-
trol), it may be helpful to decrease the frequency with which the screen display is upda-
ted.

To descrease the display update rate
1. Press the [DISPLAY] key.

The "Display Settings" dialog box is opened.
2. Under "Display Update Rate", select "Slow".

The display is updated less frequently, and performance for measurements should
improve. When data transfer is no longer a problem, you can set the update rate
back to "Fast" in the same way.

Basic Measurement Examples

The following measurement examples are intended as an introduction to operating the
R&S FSVA/FSV. The User Manual contains additional and more advanced examples.
Refer to chapter "Advanced Measurement Examples" to find the following topics:

® High-Sensitivity Harmonics Measurements

® Separating Signals by Selecting an Appropriate Resolution Bandwidth
® |ntermodulation Measurements

® Measuring Signals in the Vicinity of Noise

® Measuring Noise Power Density

® Measurement of Noise Power within a Transmission Channel

® Measuring Phase Noise

® Measuring Channel Power and Adjacent Channel Power
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For a more detailed description of the basic operating steps, e.g. selecting menus and
setting parameters, refer to Chapter 4.4, "Basic Operations", on page 49.

Measuring a Sinusoidal Signal
One of the most common measurement tasks that can be handled by using a signal

analyzer is determining the level and frequency of a signal. When measuring an
unknown signal, you can usually start with the presettings.

High input values

If levels higher than +30 dBm (=1 W) are expected or are possible, a power attenuator
must be inserted before the RF input of the analyzer. If this is not done, signal levels
exceeding 30 dBm can damage the RF attenuator or the input mixer. The total power
of all occuring signals must be taken into account.

4.51.1

Test setup
® Connect the RF output of the signal generator to the RF input of R&S FSVA/FSV.

Table 4-4: Signal generator settings (e.g. R&S SMU)

Frequency 128 MHz

Level -30 dBm

Measuring the Level and Frequency Using Markers

The level and frequency of a sinusoidal signal can be measured easily by using the
marker function. The R&S FSVA/FSV always displays its amplitude and frequency at
the marker position. The frequency measurement uncertainty is determined by the fre-
quency reference of the R&S FSVA/FSV, the resolution of the marker frequency dis-
play and the number of sweep points.

1. Reset the instrument by pressing the [PRESET] key.

2. Connect the signal to be measured to the RF INPUT analyzer input on the instru-
ment front panel.

3. Set the center frequency to 128 MHz.

a) Press the [FREQ] key.
The dialog box for the center frequency is displayed.

b) In the dialog box, enter 128 using the numeric keypad and confirm the entry
with the MHz key.

4. Reduce the frequency span to 1 MHz.
a) Press the [SPAN] key.
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b) In the dialog box, enter 7 using the numeric keypad and confirm the entry by
pressing the [MHz] key.
Note: Coupled settings. When the frequency span is defined, the resolution band-

width, the video bandwidth and the sweep time are automatically adjusted,
because these functions are defined as coupled functions in the presettings.

5. Measure the level and frequency using the marker by pressing the [MKR] key.
The marker is activated and automatically set on the maximum of the trace.
The level and frequency values measured by the marker are displayed in the
marker field at the top edge of the screen. They can be taken as the measurement
result.

M1[1] -30.00 dBm

128.00000 MHz

The field header indicates the number of the marker (Marker 1) and the trace on
which the marker is located ([1] = Trace 1).

Note: Performing a peak search. When a marker is initially activated, it automati-
cally performs the peak search function (as shown in the example).

If a marker was already active, you have to press the [Peak Search] key on the
front panel or the "Peak" softkey in the [MKR >] menu in order to set the currently
active marker to the maximum of the displayed signal.

Increasing the Frequency Resolution

The frequency resolution of the marker is predefined by the pixel resolution of the
trace. A trace uses 691 pixels, i.e. if the frequency span is 1 MHz, each pixel corre-
sponds to a span of approx. 1.4 kHz. This corresponds to a maximum uncertainty of +/-
0.7 kHz.

You can increase the pixel resolution of the trace by reducing the frequency span.

Reducing the frequency span to 10 kHz
1. Press the [SPAN] key.

2. Using the numeric keypad, enter 70 in the dialog box and confirm the entry with the
[kHz] key.

The generator signal is measured using a span of 10 kHz. The pixel resolution of the
trace is now approx. 14 Hz (10 kHz span / 691 pixels) , i.e. the precision of the marker
frequency display increases to approx. £7 Hz.

Setting the Reference Level

With signal analyzers, the reference level is the level at the upper limit of the diagram.
To achieve the widest dynamic range possible for a spectrum measurement, use the
entire level span of the signal analyzer. In other words, the highest level that occurs in
the signal should be located at the top edge of the diagram (=reference level) or imme-
diately below it.

Operating Manual 1176.7510.02 — 12 79



Basic Measurement Examples

Low Reference Levels
If the selected reference level is lower than the highest signal that occurs in the spec-
trum, the signal path in the R&S FSVA/FSV is overloaded.

In this case, the message "IFOVL" is displayed in the error message field.

In the presettings, the value of the reference level is -10 dBm. If the input signal is
-30 dBm, the reference level can be reduced by 20 dB without causing the signal path
to be overloaded.

Reducing the reference level by 20 dB

1. Press the [AMPT] key.
The amplitude menu is displayed. The "Ref Level" softkey is highlighted in red to
indicate that it is activated for data entry. The dialog box for the reference level is
also opened.

2. Using the numeric keypad, enter 30 and confirm the entry with the [- dBm] key.
The reference level is set to -30 dBm. The maximum of the trace is near the maxi-
mum of the measurement diagram. However, the increase in the displayed noise is
not substantial. Thus, the distance between the signal maximum and the noise dis-
play (=dynamic range) has increased.

Setting the marker level equal to the reference level

The marker can also be used to shift the maximum value of the trace directly to the top
edge of the diagram. If the marker is located at the maximum level of the trace (as in
this example), the reference level can be moved to the marker level as follows:

1. Press the [MKR] key.
2. Press the "Ref Lvl = Mkr LvI" softkey.

The reference level is set equal to the measured level where the marker is located.

Thus, setting the reference level is reduced to two keystrokes.

4.5.1.2 Measuring the Signal Frequency Using the Frequency Counter

The built-in frequency counter allows you to measure the frequency more accurately
than measuring it with the marker. The frequency sweep is stopped at the marker, and
the R&S FSVA/FSV measures the frequency of the signal at the marker position.

In the following example, the frequency of the generator at 128 MHz is shown by using
the marker.

Prerequisite

In this example, a precise frequency measurement is to be performed. Therefore, con-
nect the signal generator's "Ref OUT" connector to the analyzer's "Ref IN" connector.

1. Set the signal analyzer to the default state by pressing the [PRESET] key.
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The R&S FSVA/FSV is set to its default state.

2. Set the center frequency and the span.

a) Press the [FREQ] key and enter 128 MHz.

The center frequency of the R&S FSVA/FSV is set to 128 MHz.
b) Press the [SPAN] key and enter 7 MHz.

The frequency span of the R&S FSVA/FSV is set to 1 MHz.

3. Inthe "Setup" menu, select "Reference Ext".

4. Activate the marker by pressing the [MKR] key.
The marker is activated and set to the signal maximum. The level and the fre-
quency of the marker are displayed in the marker field (diagram header or marker
table).

5. Activate the frequency counter by pressing the "Sig Count On/Off" softkey in the
"MKR FUNC" menu.
The result of frequency counting is displayed in the selected resolution in the
marker field.

Reference
Ref Level -20.00 dBm 0 kHz Int || Ext |
Att 10 de SWT 189.5ps YBW 10 kHz Mode Auto FFT
Trans-
P |>
8 14P Clrw ducer
M1[1] -30.28 dBm

Count 128.0000002 MHz

-30 dBm Alignment |

-40 dBm
General
-50 dem Setup

-50 dBm Display

-70 dBm

-80 dBm System | R

Info
-90 dem

CF 128.0 MHz Span 1.0 MHz
Marker More
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1/2
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Figure 4-11: Measurement of the frequency with the frequency counter
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6 Prerequisites for using the internal frequency counter

In order to obtain a correct result when measuring the frequency with the internal fre-
quency counter, an RF sinusoidal signal or a spectral line must be available. The
marker must be located more than 25 dB above the noise level to ensure that the
specified measurement accuracy is adhered to.

4.5.2 Measuring Harmonics of Sinusoidal Signals

Measuring the harmonics of a signal is a very common task that can be performed
optimally by using a Signal and Spectrum Analyzer.

In the following example, the generator signal with 128 MHz and -20 dBm is used
again.

Measuring the Suppression of the First and Second Harmonic of an Input Signal

1. Set the signal analyzer to the default state by pressing the [PRESET] key.
The R&S FSVA/FSV is in the default state.

2. Set the start frequency to 100 MHz and the stop frequency to 400 MHz.

a) Press the [FREQ] key.

b) Press the "Start" softkey and enter 700 MHz.

c) Press the "Stop" softkey and enter 400 MHz.
The R&S FSVA/FSV displays the fundamental and the first and second har-
monics of the input signal.

3. To average (smooth) the noise, reduce the video bandwidth.

a) Press the [BW] key.
b) Press the "Video BW Manual" softkey and enter 100 kHz.

4. Set the attenuation to 0 dB.

a) Press the [AMPT] key.
b) Press the "RF Atten Manual" softkey.
c) Enter 0 dB in the edit dialog box.

5. Activate the marker by pressing the [MKR] key.
"Marker 1" is activated and positioned to the signal maximum (fundamental at 128
MHz). The level and frequency of the marker is displayed in the marker field.

6. Activate the delta marker and measure the harmonic suppression.

a) Inthe "MKR" menu, press the "Marker 2" softkey.
"Marker 2" is activated as a delta marker ("D2 [1]"). It is automatically set on
the largest harmonic of the signal. The frequency offset and level offset from
marker 1 are displayed in the channel information bar.
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b) In the "MKR" menu, press the "Marker 3" softkey.
"Marker 3" is activated as a delta marker ("D3 [1]"). It is automatically set on
the next largest harmonic of the signal. The frequency offset and level offset
from marker 1 on the fundamental are displayed in the channel information bar
(see Figure 4-12).

Marker 1

Ref Level -20.00 dBm 3 MH:z
0 de 7 Mode Auto

Marker 2

w1i[1] -20.12 dBm
128.000 MHz

D2[1] _47.10 de|| Marker 3
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Off
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Figure 4-12: Measuring the harmonic suppression of the internal reference generator.

Delta markers D2 [1] and D3 [1] show the offset of the first and second harmonics from
the fundamental.

Reducing Noise

The signal analyzer offers three methods to differentiate the harmonics of a signal from
the noise effectively:

® Reducing the video bandwidth

® Averaging the trace

® Reducing the resolution bandwidth

Reducing the video bandwidth and averaging the traces cause the noise from the ana-
lyzer or the DUT to be reduced, depending on which component is larger. Both averag-

ing methods reduce the measurement uncertainty, particularly in the case of small sig-
nal-to-noise ratios, because the measurement signal is also separated from the noise.

|
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Reducing the noise by reducing the video bandwidth
1. Press the [BW] key.
2. Press the "Video BW Manual" softkey.

3. Reduce the video bandwidth to 1 kHz (for example), by entering 1 kHz.
This smoothes the noise significantly, and the sweep time is increased to 200 ms.
In other words, the measurement will take significantly more time. The video band-
width that is displayed is marked with a bullet to indicate that it is no longer coupled
to the resolution bandwidth (see Figure 4-13).
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-40 dBn 127.630 MHz
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Figure 4-13: Suppression of noise during harmonics measurement by reducing video bandwidth

4. Recouple the video bandwidth to the resolution bandwidth.

a) Press the [BW] key.
b) Press the "Video BW Auto" softkey.

Reducing the noise by averaging the trace
1. Press the [TRACE] key.

2. Press the "Trace Wizard" softkey.
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4.5.3

4.5.3.1

3. For "Trace 1", press the button in the "Trace Mode" column and select "Average"
from the list.
The noise component of the trace is smoothed by averaging 10 successive traces.

4. Switch off trace averaging by pressing the button in the "Trace Mode" column and
selecting "Clear Write" from the list.

Reducing the noise by reducing the measurement bandwidth

The noise is reduced in proportion to the bandwidth by reducing the resolution band-
width, i.e. reducing the resolution bandwidth by a factor of 10 also reduces the noise by
a factor of 10 (which corresponds to 10 dB). The amplitude of sinusoidal signals is not
affected by reducing the resolution bandwidth.

1. Set the resolution bandwidth to 10 kHz.

a) Press the [BW] key.

b) Press the "Res BW Manual" softkey and enter 10 kHz.
The noise decreases by approx. 25 dB compared to the previous setting. Since
the video bandwidth is coupled to the resolution bandwidth, it is reduced to 30
kHz in proportion to the resolution bandwidth. This causes the sweep time to
increase to 3.0 seconds.

2. Reset the resolution bandwidth (couple it to the span) by pressing the "Res BW
Auto" softkey in the "BW" menu.

Measuring Signal Spectra with Multiple Signals

Separating Signals by Selecting the Resolution Bandwidth

A basic feature of a Signal and Spectrum Analyzer is the ability to separate the spec-
tral components of a mixture of signals. The resolution at which the individual compo-
nents can be separated is determined by the resolution bandwidth. Selecting a resolu-
tion bandwidth that is too large may make it impossible to distinguish between spectral
components, i.e. they are displayed as a single component.

An RF sinusoidal signal is displayed using the passband characteristic of the defined
resolution filter (RBW). Its specified bandwidth is the 3 dB bandwidth of the filter.

Two signals with the same amplitude can be resolved if the resolution bandwidth is
smaller than or equal to the frequency spacing of the signal. If the resolution bandwidth
is equal to the frequency spacing, the spectrum display shows a level drop of 3 dB pre-
cisely in the center of the two signals. Decreasing the resolution bandwidth makes the
level drop larger, which thus makes the individual signals clearer.

Higher spectral resolution at a narrower bandwidth is accomplished through longer
sweep times at the same span. Reducing the resolution bandwidth by a factor of 3
increases the sweep time by a factor of 9.
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Example:
Separating Two Signals

The two signals have a level of -30 dBm each at a frequency spacing of 30 kHz

Signal
Genarator 1 l

Coupler |——— m» R&S FSVY

Signal T

Generator 2

Table 4-5: Signal generator settings (e.g. R&S SMU)

Level Frequency
Signal generator 1 -30 dBm 128,00 MHz
Signal generator 2 -30 dBm 128,03 MHz

1. Set the signal analyzer to the default state by pressing the [PRESET] key.
The R&S FSVA/FSV is set to its default state.

2. Set the center frequency to 128.015 MHz and the frequency span to 300 kHz.

a) Press the [FREQ] key and enter 128.015 MHz.
b) Press the [SPAN] key and enter 300 kHz.

3. Set the resolution bandwidth to 30 kHz and the video bandwidth to 1 kHz.

a) Press the [BW] key
b) Press the "Res BW Manual" softkey and enter 30 kHz.
c) Press the "Video BW Manual" softkey and enter 1 kHz.

Note: Larger video bandwidths. The video bandwidth is set to 1 kHz in order to
make the level drop in the center of the two signals clearly visible. At larger video
bandwidths, the video voltage that results from envelope detection is not suffi-
ciently suppressed. This produces additional voltages, which are visible in the
trace, in the transition area between the two signals.
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Figure 4-14: Measurement of two equally-leveled RF sinusoidal signals with the resolution band-
width which corresponds to the frequency spacing of the signals

Matching generator and R&S FSVA/FSV frequencies

The level drop is located exactly in the center of the screen only if the generator
frequencies match the frequency display of the R&S FSVA/FSV exactly. To achieve
exact matching, the frequencies of the generators and the R&S FSVA/FSV must be
synchronized.

4. Set the resolution bandwidth to 100 kHz. To do so, in the bandwidth menu, press
the "Res BW Manual" softkey and enter 100 kHz.
It is no longer possible to clearly distinguish the two generator signals.
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Figure 4-15: Measurement of two equally-leveled RF sinusoidal signals with a resolution band-
width which is larger than their frequency spacing

Note: Reducing the resolution bandwidth. The resolution bandwidth (RBW) can be
reduced again by turning the rotary knob counterclockwise, thus yielding a higher
frequency resolution.

5. Set the resolution bandwidth to 1 kHz. To do so, in the bandwidth menu, press the
"Res BW Manual" softkey and enter 7 kHz.
The two generator signals are shown with high resolution. However, the sweep
time becomes longer. At smaller bandwidths, the noise display decreases simulta-
neously (10 dB decrease in noise floor for a decrease in bandwidth by a factor of
10).
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Figure 4-16: Measurement of two equally-leveled RF sinusoidal signals with a resolution band-
width (1 kHz) which is significantly smaller than their frequency spacing

4.5.3.2 Measuring the Modulation Depth of an AM-Modulated Carrier (Span > 0)

In the frequency range display, the AM side bands can be resolved with a narrow
bandwidth and measured separately. The modulation depth of a carrier modulated with
a sinusoidal signal can then be measured. Since the dynamic range of a signal ana-
lyzer is very large, extremely small modulation depths can also be measured precisely.
For this purpose, the R&S FSVA/FSV provides measurement routines that output the
modulation depth numerically in % directly.

Test setup

Signal

R
Genarator L
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Table 4-6: Signal generator settings (e.g. R&S SMU)

Frequency 128 MHz
Level -30 dBm
Modulation 50 % AM, 10 kHz AF

1. Set the signal analyzer to the default state by pressing the [PRESET] key.
The R&S FSVA/FSV is set to its default state.

2. Set the center frequency to 128 MHz and span to 50 kHz.

a) Press the [FREQ] key and enter 128 MHz.
b) Press the [SPAN] key and enter 50 kHz.

3. Activate the marker function for measuring the AM modulation depth.

a) Press the [MEAS] key.

b) Press the "More" key.

c) Press the "AM Mod Depth" softkey.
The R&S FSVA/FSV automatically sets a marker to the carrier signal in the
center of the diagram and one delta marker each to the upper and lower AM
sidebands. The R&S FSVA/FSV calculates the AM modulation depth from the
level differences of the delta markers to the main marker and outputs the
numeric value in the marker field.

D2[1] -12.04 dB
10.0290 kHz
MDepth 50.007 0
-30.24 dBm

128.0000000 MHz
-12.04 dB
-10.0290 kHz

Figure 4-17: Measurement of the AM modulation depth

The modulation depth is displayed as "MDepth". The frequency of the AF signal can be
obtained from the frequency display of the delta marker.

4.5.3.3 Measuring AM-Modulated Signals

The signal analyzer rectifies the RF input signal and displays it as a magnitude spec-
trum. The rectification also demodulates AM-modulated signals. The AF voltage can be
displayed in zero span if the modulation sidebands fall within the resolution bandwidth.

Displaying the AF of an AM-modulated signal (Zero Span)

Test setup

|
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Table 4-7: Signal generator settings (e.g. R&S SMU)

Frequency 128 MHz
Level -30 dBm
Modulation 50 % AM, 1 kHz AF

1. Set the signal analyzer to the default state by pressing the [PRESET] key.
The R&S FSVA/FSV is set to its default state.

2. Set the center frequency to 128 MHz and the span to 0 Hz.

a) Press the [FREQ] key and enter 128 MHz.
b) Press the [SPAN] key and enter 0 Hz or press the "Zero Span" softkey.

3. Set the sweep time to 2.5 ms.

a) Press the [SWEEP] key.
b) Press the "Sweeptime Manual" softkey.
c) Enter 2.5 ms.

4. Set the reference level to +6 dBm and the display range to linear.

a) Press the [AMPT] key and enter 6 dBm.
b) Press the "Range" softkey.
c) Press the "Range Linear %" softkey.

5. Set triggering in response to the AF signal by using the video trigger to produce a
static image.

a) Press the [TRIG] key.

b) Press the "Trg/Gate Source" softkey and select "Video" using the arrow keys.

c) Press the "Trg/Gate Level" softkey and enter 50%.
The trigger level is displayed as a horizontal line across the entire measure-
ment diagram. The R&S FSVA/FSV displays the 1 kHz AF signal as a static
image in zero span. Use a headset to listen to the AF.

6. Activate the internal AM demodulator.

a) Press the [MKR FUNC] key.

b) Press the "Marker Demod" softkey.
The R&S FSVA/FSV automatically switches on the AM audio demodulator. A 1
kHz tone can be heard over headset. If necessary, use the volume control knob
for AF OUTPUT on the front panel to turn up the volume.



Basic Measurement Examples

4.5.4 Measurements in Zero Span
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For radio transmission systems that use the TDMA method (e.g. GSM or I1S136), trans-
mission quality is determined not only by spectral characteristics but also by character-
istics in zero span. A timeslot is assigned to each user since several users share the
same frequency. Smooth operation is ensured only if all users adhere exactly to their
assigned timeslots.

Both the power during the send phase as well as the timing and duration of the TDMA
burst, and rise and fall times of the burst, are important.

Measuring the Power Characteristic of Burst Signals

To measure power in zero span, the R&S FSVA/FSV offers easy-to-use functions that
measure the power over a predefined time.

Measuring the Power of a GSM Burst During the Activation Phase

Test setup

Signal

R —
Genarator L

Table 4-8: Signal generator settings (e.g. R&S SMU)

Frequency 890 MHz
Level 0 dBm
Modulation GSM, one timeslot activated

1. Set the signal analyzer to the default state by pressing the [PRESET] key.
The R&S FSVA/FSV is set to its default state.

2. Set the center frequency to 890 MHz, the span to 0 Hz and the resolution band-
width to 1 MHz.
a) Press the [FREQ] key and enter 890 MHz.
b) Press the [SPAN] key and enter 0 Hz, or press the "Zero Span" softkey.

3. Set the reference level of the R&S FSVA/FSV to 10 dBm (= level of the signal gen-
erator +10 dB) and set the attenuation to 20 dB.

a) Press the [AMPT] key.

b) Enter 70 dBm.

c) Press the "Rf Atten Manual" softkey.
d) Enter 20 dB.

4. Set the sweep time to 1 ms.
a) Press the [SWEEP] key.
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b) Press the "Sweeptime Manual" softkey and enter 7 ms.
The R&S FSVA/FSV shows the GSM burst continuously across the display.

5. By using the video trigger, set triggering on the rising edge of the burst.

a) Press the [TRIG] key.

b) Press the "Trg/Gate Source" softkey and select "Video" using the arrow keys.

c) Press the "Trg/Gate Level" softkey and enter 70%.
The R&S FSVA/FSV shows a static image with the GSM burst at the start of
the trace. The trigger level is displayed as a horizontal line labeled with the
absolute level for the trigger threshold in the measurement diagram.

6. Configure power measurement in zero span.

a) Press the [MEAS] key.

b) Press the "Time Domain Power" softkey to open the submenu.

c) Switch the "Limits" softkey to "On."

d) Press the "Left Limit" softkey.

e) By turning the rotary knob clockwise, move the vertical line to the start of the
burst.

f) Press the "Right Limit" softkey.

g) By turning the rotary knob counterclockwise, set the second vertical line to the
end of the burst.

The R&S FSVA/FSV displays the average (mean) power during the activation phase of
the burst.
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Figure 4-18: Measurement of the average power during the burst of a GSM signal

Measuring the Edges of a GSM Burst with High Time Resolution

Because of the high time resolution of the R&S FSVA/FSV at the 0 Hz display range,
the edges of TDMA bursts can be measured precisely. The edges can be shifted to the
screen area by using the trigger offset.

Test setup

Signal

R
Genearator L

Table 4-9: Signal generator settings (e.g. R&S SMU)

Frequency 890 MHz
Level 0 dBm
Modulation GSM, one timeslot activated

|
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The measurement is based on the setting in the example above for measuring the
power of the GSM during the activation phase.

1. Switch off the power measurement.

a) Press the [MEAS] key.
b) Press the "All Functions Off" softkey.

2. Increase the time resolution to 100 ps.

a) Press the [SWEEP] key.
b) Press the "Sweeptime Manual" softkey and enter 700 us.

3. Using the trigger softkey, shift the rising edge of the GSM burst to the center of the
screen.

a) Press the [TRIG] key.

b) Press the "Trigger Offset" softkey.

c) By turning the rotary knob counterclockwise, move the trigger offset until the
burst edge can be seen in the center of the screen, or enter -50 us.
The R&S FSVA/FSV displays the rising edge of the GSM burst.

Trg/Gate

o Source |>
Ref Level 10.00 dBm = RBW 1 MHz (T
|_¥Yideo |

20de = SWT 100ps YBW 1 MHz P—
Trg/Gate

-0.53 dBm Level
43 50 5| —
Trg/Gate

-3.77 dBm| __Polarity

-10 dBm 'Neq )

-30 dBm
-40 dBém

-50 dBém

Trigger

Settings | I
CF 890.0 MHz . D —

Marker

| No | Type |Diagl Tre ! Stimulus | __Response | _Func_ | __Func.Result
1 1M 1 1

43.500 ps -E25.51 mdBm

[+ wa for Trigoer.. (HINIIIID 00 P

Figure 4-19: Rising edge of the GSM burst displayed with high time resolution

4. Using the trigger offset, move the falling edge of the burst to the center of the
screen. To do so, switch the "Trg/Gate Polarity" softkey to "Neg".
The R&S FSVA/FSV displays the falling edge of the GSM burst.
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Figure 4-20: Falling edge of the GSM burst displayed with high time resolution

Measuring the Signal-to-Noise Ratio of Burst Signals

When TDMA transmission methods are used, the signal-to-noise ratio or the deactiva-
tion dynamic range can be measured by comparing the power values during the activa-
tion phase and the deactivation phase of the transmission burst. For this purpose, the
R&S FSVA/FSV provides the function for measuring absolute and relative power in
zero span. In the following example, the measurement is performed using a GSM
burst.

Signal-to-Noise Ratio of a GSM Signal

Test setup

Signal

e
Genarator fols Py
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Table 4-10: Signal generator settings (e.g. R&S SMU)

Frequency 890 MHz
Level 0dBm
Modulation GSM, one time slot is switched on

1. Set the signal analyzer to the default state by pressing the [PRESET] key.
The R&S FSVA/FSV is set to its default state.

2. Set the center frequency to 890 MHz, the span to 0 Hz and the resolution band-
width to 1 MHz.

a) Press the [FREQ] key and enter 890 MHz.

b) Press the [SPAN] key and enter 0 Hz or press the "Zero Span" softkey.
c) Press the [BW] key.

d) Press the "Res BW Manual" softkey and enter 7 MHz.

3. Set the reference level of the R&S FSVA/FSV to 0 dBm (= level of the signal gener-
ator) by pressing the [AMPT] key and entering 0 dBm.

4. Set the sweep time to 2 ms.

a) Press the [SWEEP] key.
b) Press the "Sweeptime Manual" softkey and enter 2 ms.
The R&S FSVA/FSV shows the GSM burst continuously across the display.

5. Use the trigger source "Video" and the trigger polarity "Pos" to trigger on the rising
edge of the burst and shift the start of burst to the center of the screen.

a) Press the [TRIG] key.
b) Press the "Trg/Gate Source" softkey and select "Video" using the arrow keys.
c) Press the "Trg/Gate Level" softkey and enter 70%.
The R&S FSVA/FSV shows a static image with the GSM burst at the start of
the trace.
d) Press the "Trigger Offset" softkey and enter -1 ms.
The R&S FSVA/FSV shows the GSM burst in the right half of the measurement
diagram.

6. Configure the power measurement in zero span.

a) Press the [MEAS] key.

b) Press the "Time Domain Power" softkey to open the submenu.

c) Switch the "Limits" softkey to "On."

d) Press the "Left Limit" softkey.

e) Using the rotary knob, move the vertical line to the start of the burst.
f) Press the "Right Limit" softkey.
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g) Using the rotary knob, move the second vertical line to the end of the burst.

The R&S FSVA/FSV displays the power during the activation phase of the
burst.

Trg/Gate
RBW 1 Mz Source |’
S [ wideo |
vBWwW 1 MHz

d
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10de =
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-0.55 dBm||__Polarity

Neq )

Level
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Rms

-40 dBém
-50 dBém
-60 dBm

-70 dBm

Trigger
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Settings
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-

* Wait for Trigger... _I

Figure 4-21: Power measurement during the activation phase of the burst

7. Measure the power during the deactivation phase of the burst.
a) Press the [TRIG] key.

|
Operating Manual 1176.7510.02 — 12 98



R&S® FSVA/FSV

Quick Start

4543

b) Switch the "Trg/Gate Polarity" softkey to "Neg."
The R&S FSVA/FSV initiates triggering in response to the falling edge of the
burst. This shifts the burst to the left-hand half of the measurement diagram.
The power is measured in the deactivation phase. The start of the burst is shif-
ted to the center of the screen and the power during the deactivation phase is
measured.

[Memy
[

Ref Level 0.00 dBm = RBW 1 MHz
= Att 10dB = SWT 2ms vBW 1 MHz

’ Center

CF- |
»
-80.09 dBm|| Stepsize
1.00000 ms| ==

M1[1]

-10 anl
10 dBm Power

-78.78 dBm
-20 deém

-40 dBm
-50 dBm
-60 dBm
-70dBm

i

-0 dem

Frequency
Offset

CF 890.0 MHz
Marker

| no | Type |Diag| Trc | Stimulus ] Response | _Func | _Func.Result
1 1M 1 1 1.000 ms 1l
wait for Trigger... [ JRREREE |

200.0 ps/

EXT AN 23.05.2008
“-Er@ 14:11:16

Figure 4-22: Measurement of the signal-to-noise ratio of a GSM burst signal in zero span.

Measuring FM-Modulated Signals

Since signal analyzers can display only the magnitude of the measurement signal by
using the envelope detector, the modulation of FM-modulated signals cannot be mea-
sured directly as in the case of AM-modulated signals. The voltage at the output of the
envelope detector remains constant for FM-modulated signals as long as the fre-
quency deviation of the signal is located within the flat part of the passband character-
istic of the employed resolution filter. Amplitude variation occurs only if the instantane-
ous frequency extends into a falling edge of the filter curve. This behavior can be used
to demodulate FM-modulated signals. The center frequency of the analyzer is set in
such a manner that the nominal frequency of the measurement signal is located on a
filter edge (below or above the center frequency). The resolution bandwidth and the
frequency offset must be selected in such a manner that the instantaneous frequency
is located in the linear part of the filter edge. As a result, the frequency variation of the
FM-modulated signal is transformed into an amplitude variation that can be displayed
on screen in zero span.

|
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Displaying the AF of an FM-Modulated Carrier

Test setup

Signal

-
Genarator L

Table 4-11: Signal generator settings (e.g. R&S SMU)

Frequency 128 MHz

Level -20 dBm

Modulation FM 0 kHz deviation (i.e. FM modulation is deactiva-
ted), 1 kHz AF

1. Set the signal analyzer to the default state by pressing the [PRESET] key.
The R&S FSVA/FSV is set to its default state.

2. Set the center frequency to 127.50 MHz and the span to 300 kHz.

a) Press the [FREQ] key and enter 127.50 MHz.
b) Press the [SPAN] key and enter 300 kHz.

3. Set the resolution bandwidth to 300 kHz.

a) Press the [BW] key.
b) Press the "Res BW Manual" softkey and enter 300 kHz.
c) Press the "Video BW Manual" softkey and enter 30 kHz.

4. Set the display range to 20 dB and shift the filter trace to the center of the screen.

a) Press the [AMPT] key.

b) Press the "Range" softkey

c) Press the "Range Log Manual" softkey and enter 20 dB.
d) Press the "Upt" softkey.

e) Press the "More" softkey.

f)  Switch the "Grid" softkey to "Rel".

g) Press the "Upt" softkey.

h) Press the "Ref Level" softkey.
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i) Using the rotary knob, set the reference level such that the filter edge at the
center frequency intersects the -10 dB level line.
The filter edge of the 300 kHz filter is displayed. This corresponds to the
demodulator characteristic for FM signals with a steepness of approx. 18
dB/140 kHz. This can be verified using the marker and delta marker.

’ Center
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10de =
CF-
M1[1] -80.09 dBm| stepsize >
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-40 dBém
-50 dBm
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-70 deém
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-0 dem

CF 890.0 MHz 200.0 ps/
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- ; 7 ] TZY 23005.2008
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Figure 4-23: Display of the filter edge of the 300 kHz filter as an FM discriminator character-
istic

5. Set the FM deviation to 50 kHz on the signal generator.

6. Setthe span to 0 Hz on the R&S FSVA/FSV.

a) Press the [SPAN] key.

b) Press the "Zero Span" softkey.
The demodulated FM signal is displayed. The signal crosses the screen contin-
uously.

7. Establish a stable display using video triggering.

a) Press the [TRIG] key.
b) Press the "Trg/Gate Source" softkey and select "Video" using the arrow keys.

|
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c)

Press the "Trg/Gate Level" softkey and enter 50%.

A static image for the FM AF signal is produced.

Result: (-10 ( 5) dB; this yields a deviation of 100 kHz when the steepness of
the demodulator characteristic is 5 dB/100 kHz.
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Figure 4-24: Demodulated FM signal

8. Determine the deviation.

a)

b)
c)
d)
e)

Press the [MKR] key.

Marker 1 is activated and placed on the peak of the curve.

Press the "Marker 2" softkey.

Press the [MKR] key.

Press the "More" softkey.

Press the "Min" softkey.

Marker 2 (delta marker) is placed on the minimum of the curve. The level differ-
ence is 13.3 dB, which corresponds to the peak-to-peak deviation. With the fil-
ter slope of 18 dB/140 kHz, the deviation can be calculated as follows:

1 133 x740 1
deviation= E F———— kM= = EIDE.ﬁ:Hz =51 ThHe

15

4.5.5 Storing and Loading Instrument Settings

The R&S FSVA/FSV can store complete instrument settings together with instrument
configurations and measurement data in a settings file. The data is stored on the built-

|
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Press the [SAVE/RCL] key.

Press the "Save" softkey.

Basic Measurement Examples

in hard disk or - if selected - on a USB device (e.g. memory stick) or on a network
drive. The hard disk has the drive letter C:.

In the default state, the current settings are stored. This includes the settings of the
measurement functions, the activated limit lines and the active transducer factor.

Storing an Instrument Configuration (without Traces)

The dialog box for instrument configurations is displayed. The File Name field is
in edit mode and contains a suggestion for a new name.

ﬁ

Drive: [37 (C:)

+|Path:( (Juser (C:\FSVNeu\FSVI 2|

Files

| Size -

1 AdemodPredefined

1 C2kDeftChannelTables

1 C2kDeftMSChannelTables
1 C2kUserChannelTables

1 C2kUserMSChannelTables
1 chan_tab

- I
File Name: |Fa\re

Comment [

[\/ Current Settings
|_ All Transducers
|_ All Traces

[ ANl Limit Lines

[ Save

] [ Cancel ]

3. To change the suggested name, enter a name for the settings file to be stored.

The name may contain letters and digits. For details on alphanumeric entries see
Chapter 4.4.3.2, "Entering Alphanumeric Parameters", on page 65.

To store the file in a directory different to the default directory, select the required

path in the Files area.

If the path is not changed, the default path for the instrument configurations

(C:\R_S\Instr\user)is used.

Note: The selected directory is automatically used for any further save and recall

operations.
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5. Press the "Save File" softkey.
The settings file is stored and the dialog box is closed.

4.5.5.2 Storing Traces

Before you can store traces, you must first select the corresponding item entry. To do
so, proceed as follows:

1. Press the [SAVE/RCL] key.

2. Press the "Save" softkey.

3. To change the suggested name, enter a file name.
4. Select the "All Traces" option.

5. Press the "SAVE" button.

4.5.5.3 Loading an Instrument Configuration (with Traces)

1. Press the [SAVE/RCL] key.

2. Press the "Recall" softkey.

3. If necessary, select the path under which the file to be loaded is stored.
4

Define the settings file to be loaded. One of the following ways is possible:

e Clickinthe rile Name field and enter the file name via the keyboard or key-
pad.
e Select the file from the selection list using the touchscreen or mouse.

Alternatively:

a) Press the "Select File" softkey.
The focus is set on the files list.
b) Using the rotary knob or arrow keys, focus the settings file to be loaded and
confirm by pressing the rotary knob or the [ENTER] key.
5. To load traces, select the "All Traces" option.
Note: The "All Traces" option is only available if the selected file contains traces.
6. Press the "Recall" button in the dialog box, or the "Recall File" softkey.
The settings file is loaded. During loading, the R&S FSVA/FSV detects which items

the selected settings file contains and, if applicable, ignores any items that were
selected but are not available.

4.5.5.4 Configuring Automatic Loading

If the R&S FSVA/FSV is switched on in the factory default state, it loads the instrument
settings that it had when switched off (provided that it was switched off using the [ON /
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OFF] key on the front panel; see Chapter 4.2.1.8, "Switching the Instrument On and
Off", on page 32. If the instrument is preset, it loads the presettings.

You can alter these settings and define a settings file to be loaded. This requires per-
forming the following procedure. Be aware that the chosen settings file is loaded both
while booting and presetting.

1. Press the [SAVE/RCL] key.

2. Press the "Startup Recall" softkey.

3. Press the "Startup Recall (On/Off)" softkey to activate the recall function.
4

Press the "Select Dataset" softkey.
The "Startup Recall" dialog box is displayed.

o

If necessary, select the path under which the file to be loaded is stored.
6. Select the settings file to be loaded (DFL file).

7. Press the "Select" button in the dialog box.

4.6 Advanced Measurement Examples

This chapter explains how to operate the R&S FSVA/FSV using typical measurements
as examples. Additional background information on the settings is given. For more
detailed information on all available softkeys and the corresponding instrument func-
tions, see Chapter 5, "Instrument Functions", on page 135.

Examples of more basic character are provided in the R&S FSVA/FSV Quick Start
Guide, as an introduction. The following topics are included in the R&S FSVA/FSV
Quick Start Guide:
® Measuring a Sinusoidal Signal

— Measuring the Level and Frequency Using Markers

— Measuring the Signal Frequency Using the Frequency Counter
® Measuring Harmonics of Sinusoidal Signals

— Measuring the Suppression of the First and Second Harmonic of an Input Sig-
nal

— Measuring the Modulation Depth of an AM-Modulated Carrier (Span > 0)
— Measuring of AM-Modulated Signals
® Measuring Signal Spectra with Multiple Signals
— Separating Signals by Selecting the Resolution Bandwidth
® Measurements with Zero Span
— Measuring the Power Characteristic of Burst Signals
— Measuring the Signal-to-Noise Ratio of Burst Signals
— Measurement of FM-Modulated Signals
® Storing and Loading Instrument Settings
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— Storing an Instrument Configuration (without Traces)
— Storing Traces

— Loading an Instrument Configuration (with Traces)

— Configuring Automatic Loading

L I =T AR 1= (B o SRR 106
o Measurement of HarmONICS.........coiiiiiiiiiiiiiee e 107
e Measuring the Spectra of Complex Signals............cccccviiiieiieeeee e, 109
e Measuring Signals in the Vicinity of NOISE........ccvieiiiiiiiiiciiiiieeeeeeee e, 113
®  NOISE MEASUIEMENTS....cci ittt e e e e e e e 118
e Measurements on Modulated Signals..........ccoociiiiiiiiiiiie e 125
Test Setup

All of the following examples are based on the standard settings of the R&S FSVA/
FSV. These are set with the PRESET key. A complete listing of the standard settings
can be found in chapter "Instrument Functions", section "Initializing the Configuration —
PRESET Key".

In the following examples, a signal generator is used as a signal source. The RF output
of the signal generator is connected to the RF input of R&S FSVA/FSV.

If a 64 MHz signal is required for the test setup, as an alternative to the signal genera-
tor, the internal 64 MHz reference generator can be used:

1.

Switch on the internal reference generator.

a) Press the SETUP key.

b) Press the "More" key.

c) Press the "Service" softkey.

d) Press the "Input RF/Cal" softkey, until "Cal" is highlighted.
The internal 64 MHz reference generator is now on. The R&S FSVA/FSV's RF
input is switched off.

Switch on the RF input again for normal operation of the R&S FSVA/FSV. Two
ways are possible:

a) Press the PRESET key.
or:
b) Press the SETUP key.
c) Press the "Service" softkey.
d) Press the "Input RF/Cal" softkey, until "RF" is highlighted.

The internal signal path of the R&S FSVA/FSV is switched back to the RF input in
order to resume normal operation.
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4.6.2 Measurement of Harmonics

Signal generator settings (e.g. R&S SMW):

Frequency: 128 MHz

Level: -25dBm

Procedure on the R&S FSVA/FSV:

1. Set the R&S FSVA/FSV to its default state by pressing the [PRESET] key.
2. Set the center frequency to 728 MHz and the span to 700 kHz.

3. Switch on the marker by pressing the [MKR] key.
The marker is positioned on the trace maximum.

4. Set the measured signal frequency and the measured level as reference values.

a) Press the [MKR FUNC] key

b) Press the "Ref Fixed" softkey.
The position of the marker becomes the reference point. The reference point
level is indicated by a horizontal line, the reference point frequency with a verti-
cal line. At the same time, the delta marker 2 is switched on.
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Figure 4-25: Fundamental wave and the frequency and level reference point

5. Make the step size for the center frequency equal to the signal frequency

a) Press the [FREQ] key.
b) Press the "CF-Stepsize" softkey and press the "= Marker" softkey in the sub-
menu.

The step size for the center frequency is now equal to the marker frequency.

6. Set the center frequency to the second harmonic of the signal.

a) Press the [FREQ] key.
b) Press the [UPARROW] key once.
The center frequency is set to the second harmonic.

7. Place the delta marker on the second harmonic.

a) Press the [MKR ->] key.
b) Press the "Peak" softkey.

The delta marker moves to the maximum of the second harmonic. The displayed
level result is relative to the reference point level (= fundamental wave level).

|
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Figure 4-26: Measuring the level difference between the fundamental wave (= reference point level)
and the 2nd harmonic

The other harmonics are measured with steps 5 and 6, the center frequency being
incremented or decremented in steps of 128 MHz using the [UPARROW] or
[DNARROWI] key.

4.6.3 Measuring the Spectra of Complex Signals

4.6.3.1 Separating Signals by Selecting an Appropriate Resolution Bandwidth

A basic feature of a signal analyzer is being able to separate the spectral components
of a mixture of signals. The resolution at which the individual components can be sepa-
rated is determined by the resolution bandwidth. Selecting a resolution bandwidth that
is too large may make it impossible to distinguish between spectral components, i.e.
they are displayed as a single component.

An RF sinusoidal signal is displayed by means of the passband characteristic of the
resolution filter (RBW) that has been set. Its specified bandwidth is the 3 dB bandwidth
of the filter.
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Two signals with the same amplitude can be resolved if the resolution bandwidth is
smaller than or equal to the frequency spacing of the signal. If the resolution bandwidth
is equal to the frequency spacing, the spectrum display screen shows a level drop of 3
dB precisely in the center of the two signals. Decreasing the resolution bandwidth
makes the level drop larger, which thus makes the individual signals clearer.

If there are large level differences between signals, the resolution is determined by
selectivity as well as by the resolution bandwidth that has been selected. The measure
of selectivity used for signal analyzers is the ratio of the 60 dB bandwidth to the 3 dB
bandwidth (= shape factor).

For the R&S FSVA/FSV, the shape factor for bandwidths is < 5, i.e. the 60 dB band-
width of the 30 kHz filter is <150 kHz.

The higher spectral resolution with smaller bandwidths is won by longer sweep times
for the same span. The sweep time has to allow the resolution filters to settle during a
sweep at all signal levels and frequencies to be displayed.

Intermodulation Measurements

If several signals are applied to a transmission two-port device with nonlinear charac-
teristic, intermodulation products appear at its output at the sums and differences of
the signals. The nonlinear characteristic produces harmonics of the useful signals
which intermodulate at the characteristic. The intermodulation products of lower order
have a special effect since their level is largest and they are near the useful signals.
The intermodulation product of third order causes the highest interference. It is the
intermodulation product generated from one of the useful signals and the 2nd harmonic
of the second useful signal in case of two-tone modulation.

For details see Chapter 5.3.5.9, "Measuring the Third Order Intercept Point (TOI)",
on page 375.

Measurement Example — Measuring the R&S FSVA/FSV's Intrinsic Intermodula-
tion

Test setup:
Signal
Generator 1 l
Coupler
[ 6 dB] ———| R&S FSV
Signal T
Generator 2
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Signal generator settings (e.g. R&S SMW):

Level Frequency
Signal generator 1 -4 dBm 999.7 MHz
Signal generator 2 -4 dBm 1000.3 MHz

Setting up the measurement

1. Setthe R&S FSVA/FSV to its default settings by pressing the [PRESET] key.
The R&S FSVA/FSV is in its default state.

2. Set center frequency to 7 GHz and the frequency span to 3 MHz.
3. Set the reference level to -10 dBm and RF attenuation to 0 dB.

4. Set the resolution bandwidth to 10 kHz.
The noise is reduced, the trace is smoothed further and the intermodulation prod-
ucts can be clearly seen.

5. Setthe VBW to "1 kHz".

Measuring intermodulation using the 3™ order intercept (TOl)measurement func-
tion

1. Press the [MEAS] key and then the "TOI" softkey.

The R&S FSVA/FSV activates four markers to measure the intermodulation dis-
tance. Two markers are positioned on the useful signals and two on the intermodu-
lation products. The 3™ order intercept is calculated from the level difference
between the useful signals and the intermodulation products. It is then displayed
on the screen:
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Figure 4-27: Result of intrinsic intermodulation measurement on the R&S FSVA/FSV.
The 3rd order intercept (TOI) is displayed at the top right corner of the grid.

2. The level of a signal analyzer's intrinsic intermodulation products depends on the
RF level of the useful signals at the input mixer. When the RF attenuation is added,
the mixer level is reduced and the intermodulation distance is increased. With an
additional RF attenuation of 10 dB, the levels of the intermodulation products are
reduced by 20 dB. The noise level is, however, increased by 10 dB.

Increase the RF attenuation to 20 dB to reduce intermodulation products.

The R&S FSVA/FSV's intrinsic intermodulation products disappear below the noise
floor.
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4.6.4 Measuring Signals in the Vicinity of Noise

The minimum signal level a signal analyzer can measure is limited by its intrinsic noise.
Small signals can be swamped by noise and therefore cannot be measured. For sig-
nals that are just above the intrinsic noise, the accuracy of the level measurement is
influenced by the intrinsic noise of the signal analyzer.

The displayed noise level of a signal analyzer depends on its noise figure, the selected
RF attenuation, the selected reference level, the selected resolution and video band-
width and the detector. The effect of the different parameters is explained in the follow-

ing.
Impact of the RF attenuation setting

The sensitivity of a signal analyzer is directly influenced by the selected RF attenua-
tion. The highest sensitivity is obtained at a RF attenuation of 0 dB. The attenuation
can be set in 10 dB steps up to 70 dB. Each additional 10 dB step reduces the sensitiv-
ity by 10 dB, i.e. the displayed noise is increased by 10 dB.

|
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Impact of the resolution bandwidth

The sensitivity of a signal analyzer also directly depends on the selected bandwidth.
The highest sensitivity is obtained at the smallest bandwidth (1 Hz). If the bandwidth is
increased, the reduction in sensitivity is proportional to the change in bandwidth. The
R&S FSVA/FSV has bandwidth settings in 1, 2, 3, 5 sequence. Increasing the band-
width by a factor of 3 increases the displayed noise by approx. 5 dB (4.77 dB pre-
cisely). If the bandwidth is increased by a factor of 10, the displayed noise increases by
a factor of 10, i.e. 10 dB.

Impact of the video bandwidth

The displayed noise of a signal analyzer is also influenced by the selected video band-
width. If the video bandwidth is considerably smaller than the resolution bandwidth,
noise spikes are suppressed, i.e. the trace becomes much smoother. The level of a
sine wave signal is not influenced by the video bandwidth. A sine wave signal can
therefore be freed from noise by using a video bandwidth that is small compared with
the resolution bandwidth, and thus be measured more accurately.

Impact of the detector

Noise is evaluated differently by the different detectors. The noise display is therefore
influenced by the choice of detector. Sine wave signals are weighted in the same way
by all detectors, i.e. the level display for a sine wave RF signal does not depend on the
selected detector, provided that the signal-to-noise ratio is high enough. The measure-
ment accuracy for signals in the vicinity of intrinsic signal analyzer noise is also influ-
enced by the detector which has been selected. For details on the detectors of the
R&S FSVA/FSV refer to chapter "Instrument Functions", section "Detector overview" or
the Online Help.

Measurement Example — Measuring Level at Low S/N Ratios
The example shows the different factors influencing the S/N ratio.

Signal generator settings (e.g. R&S SMW):

Frequency: 128 MHz
Level: -90 dBm
Procedure:

1. Setthe R&S FSVA/FSV to its default state by pressing the PRESET key.
The R&S FSVA/FSV is in its default state.

2. Set the center frequency to 128 MHz and the frequency span to 100 MHz:
a) Press the FREQ key and enter "128 MHz".
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b) Press the SPAN key and enter "100 MHZz".

Ref Level -20.00 dBm RBW 1 MHz
Att 0 dB SWT 1ms ¥YBW 1 MHz
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Figure 4-28: Sine wave signal with low S/N ratio. The signal is measured with the auto peak
detector and is completely hidden in the intrinsic noise of the R&S FSVA/FSV.

3. To suppress noise spikes the trace can be averaged.

a) Press the TRACE key.
b) Press the "Trace Wizard" softkey.
The Trace Wizard dialog box opens.
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c) Select "Average" in the "Trace Mode" drop-down menu of the selected trace.
The traces of consecutive sweeps are averaged. To perform averaging, the
R&S FSVA/FSV automatically switches on the sample detector. The RF signal,
therefore, can be more clearly distinguished from noise.

Ref Level -20.00 dBm RBW 1 MHz
Att 0 de SWT 1ms YBW 1 MHz Mode Auto

153 Aw

g
_E”:Ilelm ---------
o ---- --- —
-50 dBm --

-60 dBm
-70 dBm

-80 dem

Ilﬁﬁ|'iﬂlfllj'§|.r‘lﬂll-|k!rl 7 mlll ."r-.,‘,r.i "U"‘f H‘,l.lﬁu e s AN "|.l' -\'- oo | -‘._1||| |"| Y "“ﬂﬁ“‘ll‘ || I|||I P‘h" o o

-100 dBrm Detector |
— — }
Man Auto

-110 dBm

CF 128.0 MHz Span 100.0 MHz

. r N EXT_~ 23.05.2008

Figure 4-29: RF sine wave signal with low S/N ratio if the trace is averaged.

4. Instead of trace averaging, a video filter that is narrower than the resolution band-
width can be selected:

a) Press the TRACE key.
b) Press the "Trace Wizard" softkey.
The Trace Wizard dialog box opens.
c) Select "Clear Write" in the "Trace Mode" drop-down menu of the selected trace.
d) Press the BW key.

|
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e) Press the "Video BW Manual" softkey and enter "10 kHz".
The RF signal can be more clearly distinguished from noise.
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Figure 4-30: RF sine wave signal with low S/N ratio if a smaller video bandwidth is selected.

5. By reducing the resolution bandwidth by a factor of 10, the noise is reduced by 10
dB:
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a) Inthe "Bandwidth" menu press the "Res BW Manual" softkey and enter "100
kHz".
The displayed noise is reduced by approx. 10 dB. The signal, therefore,
emerges from noise by about 10 dB. Compared to the previous setting, the
video bandwidth has remained the same, i.e. it has increased relative to the
smaller resolution bandwidth. The averaging effect of the video bandwidth is
therefore reduced. The trace will be noisier.
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Figure 4-31: Reference signal at a smaller resolution bandwidth

4.6.5 Noise Measurements

Noise measurements play an important role in signal analysis. Noise e.g. affects the
sensitivity of radio communication systems and their components.

Noise power is specified either as the total power in the transmission channel or as the
power referred to a bandwidth of 1 Hz. The sources of noise are, for example, amplifier
noise or noise generated by oscillators used for the frequency conversion of useful sig-
nals in receivers or transmitters. The noise at the output of an amplifier is determined
by its noise figure and gain.

|
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4.6.5.1

The noise of an oscillator is determined by phase noise near the oscillator frequency
and by thermal noise of the active elements far from the oscillator frequency. Phase
noise can mask weak signals near the oscillator frequency and make them impossible
to detect.

Measuring Noise Power Density

To measure noise power referred to a bandwidth of 1 Hz at a certain frequency, the
R&S FSVA/FSV provides marker function. This marker function calculates the noise
power density from the measured marker level.

Measurement Example — Measuring the Intrinsic Noise Power Density of the
R&S FSVA/FSV at 1 GHz and Calculating the R&S FSVA/FSV's Noise Figure

Test setup:
» Connect no signal to the RF input; terminate RF input with 50 Q.
Procedure:

1. Set the R&S FSVA/FSV to its default state by pressing the PRESET key.
The R&S FSVA/FSV is in its default state.

2. Set the center frequency to 1.234 GHz and the span to 1 MHz.

a) Pressthe FREQ key and enter "1.234 GHz".
b) Press the SPAN key and enter "1 MHz".

3. Switch on the marker and set the marker frequency to 1.234 GHz by pressing the
MKR key and entering "1.234 GHz".

4. Switch on the noise marker function by switching on the "Noise Meas" softkey.

a) Press the MKR FUNC key.
b) Switch the "Noise Meas" softkey to "On"
The R&S FSVA/FSV displays the noise power at 1.234 GHz in dBm (1Hz).

Note: Since noise is random, a sufficiently long measurement time has to be
selected to obtain stable measurement results. This can be achieved by averaging
the trace or by selecting a very small video bandwidth relative to the resolution
bandwidth.

5. The measurement result is stabilized by averaging the trace.

a) Pressthe TRACE key.
b) Press the "Trace Wizard" softkey.
The Trace Wizard dialog box opens.
c) Select "Average" in the "Trace Mode" drop-down menu of the selected trace.

The R&S FSVA/FSV performs sliding averaging over 10 traces from consecutive
sweeps. The measurement result becomes more stable.
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Conversion to other reference bandwidths

The result of the noise measurement can be referred to other bandwidths by simple
conversion. This is done by adding 10 x log (BW) to the measurement result, BW
being the new reference bandwidth.

Example:
A noise power of -150 dBm (1 Hz) is to be referred to a bandwidth of 1 kHz.
PrikHz = -150 + 10 x log (1000) = -150 +30 = -120 dBm (1 kHz)

Calculation method for noise power

If the noise marker is switched on, the R&S FSVA/FSV automatically activates the
sample detector. The video bandwidth is set to 1/10 of the selected resolution band-
width (RBW).

To calculate the noise, the R&S FSVA/FSV takes an average over 17 adjacent pixels
(the pixel on which the marker is positioned and 8 pixels to the left, 8 pixels to the right
of the marker). The measurement result is stabilized by video filtering and averaging
over 17 pixels.

Since both video filtering and averaging over 17 trace points is performed in the log
display mode, the result would be 2.51 dB too low (difference between logarithmic
noise average and noise power). The R&S FSVA/FSV, therefore, corrects the noise fig-
ure by 2.51 dB.

To standardize the measurement result to a bandwidth of 1 Hz, the result is also cor-
rected by -10 x log (RBW,,ise), With RBW, ;s being the power bandwidth of the
selected resolution filter (RBW).

Detector selection

The noise power density is measured in the default setting with the sample detector
and using averaging. Other detectors that can be used to perform a measurement giv-
ing true results are the average detector or the RMS detector. If the average detector is
used, the linear video voltage is averaged and displayed as a pixel. If the RMS detec-
tor is used, the squared video voltage is averaged and displayed as a pixel. The aver-
aging time depends on the selected sweep time (=SWT/501). An increase in the sweep
time gives a longer averaging time per pixel and thus stabilizes the measurement
result. The R&S FSVA/FSV automatically corrects the measurement result of the noise
marker display depending on the selected detector (+1.05 dB for the average detector,
0 dB for the RMS detector). It is assumed that the video bandwidth is set to at least
three times the resolution bandwidth. While the average or RMS detector is being
switched on, the R&S FSVA/FSV sets the video bandwidth to a suitable value.

The Pos Peak, Neg Peak, Auto Peak and Quasi Peak detectors are not suitable for
measuring noise power density.

Determining the noise figure

The noise figure of amplifiers or of the R&S FSVA/FSV alone can be obtained from the
noise power display. Based on the known thermal noise power of a 50 Q resistor at
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room temperature (-174 dBm (1Hz)) and the measured noise power P, the noise fig-
ure (NF) is obtained as follows:

NF = Pnoise +174 - g,

where g = gain of DUT in dB

Example:

The measured internal noise power of the R&S FSVA/FSV at an attenuation of 0 dB is
found to be -143 dBm/1 Hz. The noise figure of the R&S FSVA/FSV is obtained as fol-
lows

NF =-143 + 174 =31 dB

O\ If noise power is measured at the output of an amplifier, for example, the sum of the

) internal noise power and the noise power at the output of the DUT is measured. The

noise power of the DUT can be obtained by subtracting the internal noise power from
the total power (subtraction of linear noise powers). By means of the following diagram,
the noise level of the DUT can be estimated from the level difference between the total
and the internal noise level.

4.6.5.2
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Figure 4-32: Correction factor for measured noise power as a function of the ratio of total power to
the intrinsic noise power of the signal analyzer

Measurement of Noise Power within a Transmission Channel

Noise in any bandwidth can be measured with the channel power measurement func-
tions. Thus the noise power in a communication channel can be determined, for exam-
ple. If the noise spectrum within the channel bandwidth is flat, the noise marker from
the previous example can be used to determine the noise power in the channel by con-
sidering the channel bandwidth. If, however, phase noise and noise that normally

|
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increases towards the carrier is dominant in the channel to be measured, or if there are
discrete spurious signals in the channel, the channel power measurement method
must be used to obtain correct measurement results.

Measurement Example — Measuring the Intrinsic Noise of the R&S FSVA/FSV at 1
GHz in a 1.23 MHz Channel Bandwidth with the Channel Power Function

Test setup:
» Leave the RF input of the R&S FSVA/FSV open-circuited or terminate it with 50 Q.
Procedure:

1. Set the R&S FSVA/FSV to its default state by pressing the [PRESET] key.

The R&S FSVA/FSV is in its default state.

Set the center frequency to 1 GHz and the span to 1 MHz.

To obtain maximum sensitivity, set RF attenuation on the R&S FSVA/FSV to 0 dB.

Set the "Sweep Type" to "Sweep".

o > w N

Switch on and configure the channel power measurement.

a) Press the [MEAS] key.

b) Press the "Ch Power/ACLR" softkey.
The R&S FSVA/FSV activates the channel or adjacent channel power mea-
surement according to the currently set configuration.

c) Press the "CP/ACLR Settings" softkey.

d) Press the "Channel Settings" softkey.

e) Press the "Channel Bandwidth" softkey and enter 1.23 MHz.
The R&S FSVA/FSV displays the 1.23 MHz channel as two vertical lines which
are symmetrical to the center frequency.
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f) Press the "Adjust Settings" softkey.
The settings for the frequency span, the bandwidth (RBW and VBW) and the
detector are automatically set to the optimum values required for the measure-
ment.
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Figure 4-33: Measurement of the R&S FSVA/FSV's intrinsic noise power in a 1.23 MHz chan-
nel bandwidth.

6. Stabilize the measurement result by increasing the sweep time.
In the "Ch Power ACLR" menu, press the "Sweep Time" softkey and enter 7 s.

The trace becomes much smoother because of the RMS detector and the channel
power measurement display is much more stable.

4.6.5.3 Measuring Phase Noise

The R&S FSVA/FSV has an easy-to-use marker function for phase noise measure-
ments. This marker function indicates the phase noise of an RF oscillator at any carrier
in dBc in a bandwidth of 1 Hz.

|
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Measurement Example — Measuring the Phase Noise of a Signal Generator at a
Carrier Offset of 10 kHz

Test setup:

Signal

-
generator R&S FsV

Signal generator settings (e.g. R&S SMW):

Frequency: 100 MHz
Level: 0dBm
Procedure:

1. Setthe R&S FSVA/FSV to its default state by pressing the PRESET key.
R&S FSVA/FSV is in its default state.

2. Set the center frequency to 100 MHz and the span to 50 kHz.

a) Press the FREQ key and enter "100 MHz".
b) Press the SPAN key and enter "50 kHZz".

3. Setthe R&S FSVA/FSV's reference level to 0 dBm (=signal generator level) by
pressing the AMPT key and enter "0 dBm".

4. Enable phase noise measurement.

a) Press the MKR FUNC key.

b) Press the "Phase Noise" softkey.
The R&S FSVA/FSV activates phase noise measurement. Marker 1 (=main
marker) and marker 2 (= delta marker) are positioned on the signal maximum.
The position of the marker is the reference (level and frequency) for the phase
noise measurement. A horizontal line represents the level of the reference
point and a vertical line the frequency of the reference point. The dialog box for
the delta marker is displayed so that the frequency offset at which the phase
noise is to be measured can be entered directly.

5. Set the frequency offset to 10 kHz for determining phase noise by entering "10
kHz".
The R&S FSVA/FSV displays the phase noise at a frequency offset of 10 kHz. The
magnitude of the phase noise in dBc/Hz is displayed in the delta marker output
field at the top right of the screen (Phn2).

6. Stabilize the measurement result by activating trace averaging.
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Figure 4-34: Measuring phase noise with the phase-noise marker function

The frequency offset can be varied by moving the marker with the rotary knob or by
entering a new frequency offset as a number.

4.6.6 Measurements on Modulated Signals

For measurements on AM and FM signals refer to Chapter 4.5, "Basic Measurement
Examples", on page 77.

4.6.6.1 Measuring Channel Power and Adjacent Channel Power

Measuring channel power and adjacent channel power is one of the most important
tasks in the field of digital transmission for a signal analyzer with the necessary test
routines. While, theoretically, channel power could be measured at highest accuracy
with a power meter, its low selectivity means that it is not suitable for measuring adja-
cent channel power as an absolute value or relative to the transmit channel power. The
power in the adjacent channels can only be measured with a selective power meter.

A signal analyzer cannot be classified as a true power meter, because it displays the IF
envelope voltage. However, it is calibrated such as to correctly display the power of a
pure sine wave signal irrespective of the selected detector. This calibration cannot be

|
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applied for non-sinusoidal signals. Assuming that the digitally modulated signal has a
Gaussian amplitude distribution, the signal power within the selected resolution band-
width can be obtained using correction factors. These correction factors are normally
used by the signal analyzer's internal power measurement routines in order to deter-
mine the signal power from IF envelope measurements. These factors apply if and only
if the assumption of a Gaussian amplitude distribution is correct.

Apart from this common method, the R&S FSVA/FSV also has a true power detector,
i.e. an RMS detector. It correctly displays the power of the test signal within the
selected resolution bandwidth irrespective of the amplitude distribution, without addi-
tional correction factors being required. The absolute measurement uncertainty of the
FSV is < 1.5 dB and a relative measurement uncertainty of < 0.5 dB (each with a confi-
dence level of 95 %).

There are two possible methods for measuring channel and adjacent channel power
with a signal analyzer:

1. IBW method (Integration Bandwidth Method)
The signal analyzer measures with a resolution bandwidth that is less than the
channel bandwidth and integrates the level values of the trace versus the channel
bandwidth. This method is described in "Measurement Example — Measuring the
Intrinsic Noise of the R&S FSVA/FSV at 1 GHz in a 1.23 MHz Channel Bandwidth
with the Channel Power Function" on page 122.

2. Using a channel filter
For a detailed description, refer to the following section.

Measurements using a channel filter

In this case, the signal analyzer makes zero span measurements using an IF filter that
corresponds to the channel bandwidth. The power is measured at the output of the IF
filter. Until now, this method has not been used for signal analyzers, because channel
filters were not available and the resolution bandwidths, optimized for the sweep, did
not have a sufficient selectivity. The method was reserved for special receivers opti-
mized for a particular transmission method.

The R&S FSVA/FSV has test routines for simple channel and adjacent channel power
measurements. These routines give quick results without any complex or tedious set-
ting procedures.

Measurement Example 1 — ACPR Measurement on an CDMA2000 Signal

Test setup:

Signal

generator | R&S FSV

|
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Signal generator settings (e.g. R&S SMW):

Frequency: 850 MHz
Level: 0dBm
Modulation: CDMA2000
Procedure:

1. Set the R&S FSVA/FSV to its default state by pressing the [PRESET] key.
The R&S FSVA/FSV is in its default state.

2. Press the [FREQ] key and enter "850 MHz" as the center frequency.
3. Press the [SPAN] key and enter "4 MHz".

4. Set the reference level to +10 dBm by pressing the [AMPT] key and enter "10
dBm".

5. Configure the adjacent channel power for the CDMA2000 standard (more pre-
cisely: CDMA2000 1X).

a) Press the [MEAS] key.

b) Press the "Ch Power ACLR" softkey.

c) Press the "CP/ACLR Standard" softkey.
d) In the standards list, mark CDMA2000.

The R&S FSVA/FSV sets the channel configuration according to the 2000 standard
with 2 adjacent channels above and 2 below the transmit channel. The spectrum is
displayed in the upper part of the screen, the numeric values of the results and the
channel configuration in the lower part of the screen. The various channels are rep-
resented by vertical lines on the graph.

The frequency span, resolution bandwidth, video bandwidth and detector are
selected automatically to give correct results. To obtain stable results — especially
in the adjacent channels (30 kHz bandwidth) which are narrow in comparison with
the transmission channel bandwidth (1.23 MHz) — the RMS detector is used.

6. Set the optimal reference level and RF attenuation for the applied signal level by
pressing the "Adjust Ref Level" softkey.

7. Activate "Fast ACP" mode to increase the repeatability of results by pressing the
"Fast ACP" softkey (for details see below).

The R&S FSVA/FSV sets the optimal RF attenuation and the reference level based
on the transmission channel power to obtain the maximum dynamic range. The
Figure 4-35 shows the result of the measurement.
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Figure 4-35: Adjacent channel power measurement on a CDMA2000 1x signal

Measurement Example 2 — Measuring Adjacent Channel Power of a W-CDMA
Uplink Signal

Test setup:

Signal

generator [ R&S FSV

Signal generator settings (e.g. R&S SMW):

Frequency: 1950 MHz

Level: 4 dBm

Modulation: 3 GPP W-CDMA Reverse Link
Procedure:

1. Set the R&S FSVA/FSV to its default state by pressing the [PRESET] key.
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The R&S FSVA/FSV is in its default state.

2. Set the center frequency to 1950 MHz by pressing the [FREQ] key and entering
"1950 MHZ".

3. Switch on the ACLR measurement for W-CDMA.

a) Press the [MEAS] key.

b) Press the "Ch Power ACLR" softkey.

c) Press the "CP/ACLR Standard" softkey.

d) In the standards list, select W-CDMA 3GPP REV.
The R&S FSVA/FSV sets the channel configuration to the 3GPP W-CDMA
standard for mobiles with two adjacent channels above and below the transmit
channel. The frequency span, the resolution and video bandwidth and the
detector are automatically set to the correct values. The spectrum is displayed
in the upper part of the screen and the channel power, the level ratios of the
adjacent channel powers and the channel configuration in the lower part of the
screen. The individual channels are displayed as vertical lines on the graph.

4. Set the optimum reference level and the RF attenuation for the applied signal level.

a) Press the "Adjust Ref Level" softkey.
The R&S FSVA/FSV sets the optimum RF attenuation and the reference level
for the power in the transmission channel to obtain the maximum dynamic
range. The following figure shows the result of the measurement.
Ref Level -9.00 dBm = RBW 30 kHz

= Att 16 dE  SWT 2ms ®@ ¥YBW 300 kHz Mode Auto FFT
& 1Rm Clry

-20 dem

30 deTT—F

-40 dBm
-50 dBm

-60 dBm

CF 1.93 GHz 691 pts Span 25.7 MHz
W-CDMA 3GPP REY

Bandwidth | ____offset | Power _ | _____________|
T ] 3.13 dBm

3.840 MHz

Figure 4-36: Measuring the relative adjacent channel power on a W-CDMA uplink signal

Operating Manual 1176.7510.02 — 12 129



R&S® FSVA/FSV Quick Start
I EEEEEEEEEEEEEEEEE————————————————————————

5. Set up the adjacent channel power measurement with the fast ACLR mode.

a) Set "Fast ACLR" softkey to "On".

b) Press the "Adjust Ref Level" softkey.
The R&S FSVA/FSV measures the power of the individual channels with zero
span. A root raised cosine filter with the parameters a = 0.22 and chip rate 3.84
Mcps (= receive filter for 3SGPP W-CDMA) is used as channel filter.

Ref Level -5.00 dBm
= Att 11 dB  SWT 101 ms
o 1Rm Clrw
-10 dBm

-20 dBm -

-20 dBm
-40 dBm
-50 dBm

-60 dBm

1.996 GHz 691 pts 10.1 ms/
W-CDMA 3GPP FWD

m—

3.840 MHz

Channel Bandwidth Upper

Figure 4-37: Measuring the adjacent channel power of a W-CDMA signal with the fast ACLR mode

Optimum Level Setting for ACP Measurements on W-CDMA Signals

The dynamic range for ACPR measurements is limited by the thermal noise floor, the
phase noise and the intermodulation (spectral regrowth) of the signal analyzer. The
power values produced by the R&S FSVA/FSV due to these factors accumulate line-
arly. They depend on the applied level at the input mixer. The three factors are shown
in the figure below for the adjacent channel (5 MHz carrier offset).

|
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Figure 4-38: The R&S FSVA/FSV's dynamic range for adjacent channel power measurements on W-
CDMA uplink signals is a function of the mixer level.

The level of the W-CDMA signal at the input mixer is shown on the horizontal axis, i.e.
the measured signal level minus the selected RF attenuation. The individual compo-
nents which contribute to the power in the adjacent channel and the resulting relative
level (total ACPR) in the adjacent channel are displayed on the vertical axis. The opti-
mum mixer level is -18 dBm. The relative adjacent channel power (ACPR) at an opti-
mum mixer level is -77 dBc. Since, at a given signal level, the mixer level is set in 5 dB
steps with the 5 dB RF attenuator, the optimum 10 dB range spreads from -17 dBm to
-22 dBm. In this range, the obtainable dynamic range with noise correction is 77 dB.

To set the attenuation parameter manually, the following method is recommended:

» Set the RF attenuation so that the mixer level (= measured channel power — RF
attenuation) is between -16 dBm and -22 dBm.

This method is automated with the "Adjust Ref Level" function. Especially in remote
control mode, e.g. in production environments, it is best to correctly set the attenuation
parameters prior to the measurement, as the time required for automatic setting can be
saved.

N\ To measure the R&S FSVA/FSV's intrinsic dynamic range for W-CDMA adjacent chan-

/ nel power measurements, a filter which suppresses the adjacent channel power is
required at the output of the transmitter. A SAW filter with a bandwidth of 4 MHz, for
example, can be used.
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4.6.6.2 Amplitude Distribution Measurements

If modulation types are used that do not have a constant zero span envelope, the
transmitter has to handle peak amplitudes that are greater than the average power.
This includes all modulation types that involve amplitude modulation —QPSK for exam-
ple. CDMA transmission modes in particular may have power peaks that are large
compared to the average power.

For signals of this kind, the transmitter must provide large reserves for the peak power
to prevent signal compression and thus an increase of the bit error rate at the receiver.

The peak power or the crest factor of a signal is therefore an important transmitter
design criterion. The crest factor is defined as the peak power/mean power ratio or,
logarithmically, as the peak level minus the average level of the signal.

To reduce power consumption and cut costs, transmitters are not designed for the larg-
est power that could ever occur, but for a power that has a specified probability of
being exceeded (e.g. 0.01 %).

To measure the amplitude distribution, the R&S FSVA/FSV has simple measurement
functions to determine both the APD = Amplitude Probability Distribution and CCDF =
Complementary Cumulative Distribution Function.

In the APD display mode, the probability of occurrence of a certain level is plotted
against the level.

In the CCDF display mode, the probability that the mean signal power will be exceeded
is shown in percent.

Measurement Example — Measuring the APD and CCDF of White Noise Gener-
ated by the R&S FSVA/FSV

1. Set the R&S FSVA/FSV to its default state by pressing the PRESET key.
The R&S FSVA/FSV is in its default state.

2. Configure the R&S FSVA/FSV for APD measurement

a) Press the AMPT key and enter "-60 dBm".
The R&S FSVA/FSV's intrinsic noise is displayed at the top of the screen.

b) Press the MEAS key.

c) Press the "More" softkey.

d) Press the "APD" softkey.
The R&S FSVA/FSV sets the frequency span to 0 Hz and measures the ampli-
tude probability distribution (APD). The number of uncorrelated level measure-
ments used for the measurement is 100000. The mean power and the peak
power are displayed in dBm. The crest factor (peak power — mean power) is
output as well.

Operating Manual 1176.7510.02 — 12 132



R&S® FSVA/FSV Quick Start

/ 0.14 dB
Att 0 db 33.3ms RBW 2 MHz

# of

Samples

|| Scaling |>

CF 200.0 MHz
Amplitude Probability Distribution

EXT ~% 24.05.2008
REFZ) T 2113120

Figure 4-39: Amplitude probability distribution of white noise

3. Switch to the CCDF display mode.

a) Press the "UP" key.
b) Press the "CCDF" softkey.
The CCDF display mode is switched on.
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Figure 4-40: CCDF of white noise

The CCDF trace indicates the probability that a level will exceed the mean power. The
level above the mean power is plotted along the x-axis of the graph. The origin of the
axis corresponds to the mean power level. The probability that a level will be exceeded
is plotted along the y-axis.
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5 Instrument Functions

This chapter describes the analyzer functions and all basic settings functions of the
R&S FSVA/FSV in detail.

For each key the available softkey menus and commands are described. The com-
mands for the optional remote control (if any) are indicated for each softkey. The
description is divided into the following topics:

® Chapter 5.1, "General Settings, Printout and Instrument Settings", on page 138
This section provides information on how to prepare measurements and process
their results: setting the instrument, managing and retrieving data, returning to
manual operation, and printout.

® Chapter 5.2, "Measurement Parameters", on page 182
This section describes how to reset the instrument, to set up specific measure-
ments and to set the measurement parameters. Examples of basic operations are
provided in the Quick Start Guide, chapter 5 "Basic Measurement Examples".
Advanced examples are described in the Operating Manual, chapter "Advanced
Measurement Examples".

® Chapter 5.3, "Measurement Functions", on page 248
This section informs about how to select and configure the measurement functions.
Examples of basic operations are provided in the Quick Start Guide, chapter 5
"Basic Measurement Examples". Advanced examples are described in the Operat-
ing Manual, chapter "Advanced Measurement Examples".

® Chapter 5.4, "Measurement Modes", on page 406
This section describes the provided measurement modes, the change of measure-
ment modes and the access to the menus of all active measurement modes.

® Chapter 5.6, "Instrument Functions — Tracking Generator (Options R&S FSV-B9/
R&S FSV-B10)", on page 445
This section provides information on how to configure and use optional tracking
generators (R&S FSV-B9/B10).

® Chapter 5.7, "Instrument Functions - R&S Digital 1/Q Interface (Option R&S FSV-
B17)", on page 470
This section provides information on how to configure and use the optional R&S
Digital 1/Q Interface for digital input and output (R&S FSVB17).

® Chapter 5.8, "Instrument Functions — External Mixer (Option R&S FSV-B21)",
on page 488
This section provides information on how to configure and use optional external
mixers (R&S FSVB21).

® Chapter 5.5, "Instrument Functions - I/Q Analyzer", on page 411
This section provides information on using the 1Q Analyzer.

® Chapter 5.9, "Instrument Functions - Power Sensor (R&S FSV-K9)", on page 509
This section describes how to configure and use an optional Power Sensor with an
R&S FSVA/FSV (option R&S FSV-K9).

® Chapter 5.10, "Instrument Functions - Spectrogram Measurements", on page 522
This section describes how to perform Spectrogram measurements with an
R&S FSVA/FSV (option R&S FSV-K14).
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A brief introduction on handling the instrument is given in "Basic Operations" in the
Quick Start Guide. This also includes the description of the keys for basic operations
like switching the instrument on and off or starting a measurement.

The front and the rear view of the instrument together with a table of all available keys
and a short description are provided in the R&S FSVA/FSV Quick Start Guide. "Prepar-
ing for Use" informs how to start working with the instrument for the first time.

5.1 General Settings, Printout and Instrument Settings.........cccccccrmririiiiiicccccceeneeennns 138
5.1.1 Instrument Setup and Interface Configuration — SETUP Key.........ccccovvvieiiiieenniinnnns 138
5.1.2 Saving and Recalling Settings Files — SAVE/RCL Key........covvvivieeiiiiiiiiiiiiiiieeeeeeenn 163
5.1.3 Manual Operation — LoCal MENU............ccoiiiiiiiiiiiieee e 177
5.1.4 Measurement Documentation — PRINT KeY.........coiiiiiiiiiiiiiiiiiiiiiieecee e 178
5.1.5 User-Defined Menu — USER KEY........cocoiuiiiiiiiiiiiiee et 181

5.2 Measurement Parameters...........cccviriiiminneiin e 182
5.2.1 Initializing the Configuration — PRESET K&Y..........ccoiiiiiiiiiiiiiiiieeee e, 183
5.2.2 Selecting the Frequency and Span — FREQ Key........ccuviiiiiiiiiiiiiiiieee e 185
5.2.3 Setting the Frequency Span — SPAN KEY.........ccooiiiiiiiiiiiiiiiee et 191
5.2.4 Setting the Level Display and Configuring the RF Input — AMPT Key............ccceenn. 192
5.2.5 Defining Automatic Settings — AUTO SET KeY......cccouuriiiiiiiiee e 201
5.2.6 Setting the Bandwidths and Sweep Time — BW Ke&Y........cccoceeiiiiiiiiiiiiiiiiieeeee e, 205
5.2.7 Configuring the Sweep Mode — SWEEP Key..........ovviiiiiiiiiiiiiiiieieeeeee e 214
5.2.8 Setting Traces — TRACE K Y......cocoiiiiiiiieeeee ettt e e e 219
5.2.9 Triggering the SWeep — TRIG K&Y........ccoiiiiiiiiiiiiiiee e 238

5.3 Measurement FUNCLIONS..........ccciiiimiiininr s 248
5.3.1  Using Markers and Delta Markers — MKR KeY...........cccccumiiiiiiiiieeie e 249
5.3.2 Performing Peak Searches with Markers — PEAK SEARCH Key...........cccccvvvveeeeee... 256
5.3.3 Performing Marker Functions — MKR FUNC K&Y...........ccccoiiiiiiiiiiiiiiiee e 256
5.3.4 Changing Settings via Markers — MKR-> K&Y...........cccooiiiiiriiiiiiieie e 270
5.3.5 Power Measurements — MEAS KEY.........uuuiiiiiiiiieeiii ettt a e 280
5.3.6 Measurement Configuration — MEAS CONFIG Key.......ccccouviiiiiieeiiiiiiiiiieeeeeeee e, 386
5.3.7 Using Limit Lines and Display Lines —LINES Key........cccoovmiiiiiiiciiiiiiiiieieeeeeeee, 386
5.3.8 Input/Output Configuration — INPUT/OUTPUT KEY.......cevviiiieeeiiiiiiiiiieiieeeeeeeee e 398
5.3.9 Performing Measurements — RUN SINGLE/RUN CONT Keys.........cccoovvrireiiieeeenennn. 406

5.4 Measurement Modes..........cccvmiiiiiiniinin 406
5.4.1 Measurement Mode Selection — MODE KEY..........ccoooiiiiiiiiiiiiiieeee e 406
5.4.2 Measurement Mode Menus — HOME KEY..........cccouiiiiiiiiiiiiiiiiiiee et 411
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Instrument Functions - /Q Analyzer.........ccccoiiiiiieinn s 411
Softkeys and Parameters of the 1/Q Analyzer Menu...........ccociiiiiiiiiiiiniiee e, 413
Softkeys of the Amplitude Menu in I/Q Analyzer Mode............ccoooviiiiiiiiiieiiiiiiieeee 422
Softkeys of the Trigger Menu in I/Q Analyzer Mode...........ccccooiiiiiiiiiiieiciiieec e 429
Softkeys of the Marker To Menu in I/Q Analyzer Mode............ccocoviiiiiiiiiiiiiiiiiieees 434
Softkeys of the Marker Function Menu in I/Q Analyzer Mode...............ocociiiiiiis 435
Working With 1/Q Data..........eeeiiiiiiiee e 439
Instrument Functions — Tracking Generator (Options R&S FSV-B9/ R&S FSV-B10)
.................................................................................................................................... 445
Softkeys of the Tracking Generator MEeNU............ccccuviiiiiiiiiee e 446
Connecting External Tracking Generators............cccccuviiiiiiiiei e 450
Configuring Tracking GENEratorS............uuviiiiiieeeiiiiecciee e e e e e e e e 454
Tracking Generator FUNCLONS...........cooioiiiiiiieeee et 461
Displayed Information and EITOrS............occcuiiiiiiiiiie e 469
Instrument Functions - R&S Digital 1/Q Interface (Option R&S FSV-B17)............ 470
Typical Applications for the R&S Digital I/Q Interface...........ccccoovvviiiiiiiiiiiiieiiieeees 471
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Digital OULPUL.....eeeeeeieeie ettt e e e ettt e e e s st e e e e ennneeeeeeans 479
Softkeys and Parameters of the R&S Digital I/Q Interface...........cccoceviiiiiiiiniennne 480
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Description of the LVDS CONNECION.........coiiiiiiiiiiiiiieeee et 487
Instrument Functions — External Mixer (Option R&S FSV-B21).........cccccevvrcuerennn. 488
General Information on External MiXers............cooiiiiiiiiiiiie e 489
Softkeys of the External Mixer (Option B21).......cuuiiiiiiiiiiiie e 495
Introductory Example of Operation......... ... 506
Instrument Functions - Power Sensor (R&S FSV-K9)........cccooviimimnniiinnnnnciennnn, 509
USING POWET SENSOIS. .....ciiiiiiiiiiie ittt e e s e e e s nneeeeas 512
Zeroing the POWET SENSOT.........uiiiiiiiiiiie ettt 513
Configuring an External POWer Trigger........coiuiiiiiiiiiiiee e 514
Softkeys of the Power Sensor Menu (R&S FSV-K9)..........cooiiiiiiiiieee e 516
Power Sensor Configuration Dialog.............uueeeiiiiiiiiiiiiiiieeeee e 518
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5.1.1

General Settings, Printout and Instrument Settings

Softkeys of the Spectrogram MeNU.............cooiiiiiiiiiiiii e 526
Configuring Color Settings for Spectrograms.............ocoiiiiiiiiiiiie e 527
ASCII File Export Format for Spectrograms............oocueiiiiiiiiiiiiiiee e 533

General Settings, Printout and Instrument Settings

After putting the instrument into operation and becoming familiar with the handling of
the instrument (for details see Quick Start Guide) the preparations for measurements
can start. In this section the general settings of the instrument, the data management
and the processing of measurement results are described. This includes the following
topics and keys:

Instrument Setup and Interface Configuration — SETUP Key..........ccooovviciviiiiennnennn. 138
Softkeys of the SEtUP MENU.........uiiiiiiiii e 139
Saving and Recalling Settings Files — SAVE/RCL Key........cuvviiiieiiiiiiiiiiiiiiiieeeeeeenn 163
Softkeys of the SAVE/RCL MENU.........uuiiiiiiiieeee it e e e e e 164
File Selection Dialog BOXES..........ococcuiiiiiiiiiiiee ettt e e e e e e 170
Importing and Exporting 1/Q Data...........c.eeiiiiiiiiiie e 172
Manual Operation — LOCal MENU..........cccuuiiiiiiiiieee et a e e 177
Measurement Documentation — PRINT K&Y.........cooviiiiiiiiiiiiiiiiee e 178
User-Defined Menu — USER KEY........uuiiiiiiiiiiieiii it 181

Instrument Setup and Interface Configuration — SETUP Key

The SETUP key is used to set or display the default settings of the instrument: refer-
ence frequency, noise source, level correction values, date, time, LAN interface, firm-
ware update and enabling of options, information about instrument configuration and
service support functions. For further details refer also to the Quick Start Guide, chap-
ter 2 "Preparing for Use".

To open the Setup menu
» Press the SETUP key.
The "Setup" menu is displayed.

Menu and softkey description

® Chapter 5.1.1.1, "Softkeys of the Setup Menu", on page 139
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5.1.1.1 Softkeys of the Setup Menu

The following table shows all softkeys available in the "Setup" menu. It is possible that
your instrument configuration does not provide all softkeys. If a softkey is only available
with a special option, model or (measurement) mode, this information is delivered in
the corresponding softkey description.
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Handle missing EXt. REf......coo e 141
L SHOW EFTOr FIAQ.....vvveveeeeeeeeeeeeeeeeteteteeeeeeeeesesesesasssasseaeseseseassssesesensassnanenees 142
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L GPIB LANQUAGE......c.cveveeeeeeeeeeeeceeeeteteteeeeeteeeeerennnasseae e senens 149
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Reference Int/Ext

Switches between the internal and external reference signal source. The default setting
is internal reference. It is important that the external reference signal is deactivated
when switching from external to internal reference to avoid interactions. When an
external reference is used, "EXT REF" is displayed in the status bar.

If the reference signal is missing after switching to an external reference, the message
"NO REF" is displayed to indicate that no synchronization is performed.

The R&S FSVA/FSV can use the internal reference source or an external reference
source as frequency standard from which all internal oscillators are derived. A 10 MHz
crystal oscillator is used as internal reference source. In the external reference setting,
all internal oscillators of the R&S FSVA/FSV are synchronized to the external reference
frequency. The external frequency can be set from 1 Hz to 20 MHz in 100 kHz steps.

For details on connectors, refer to Chapter 4.1, "Front and Rear Panel View",
on page 11.

Note: Optional internal reference sources.

Alternatively to the standard internal reference source, an optional OCXO reference
(option R&S FSV-B4), or an ultra high precision reference (option R&S FSV-B14) are
available. These options generate a very precise 10 MHz reference signal with an out-
put level of = 0 dBm, which can also be used to synchronize other connected devices
via the [REF OUT] connector.

If installed, and if no external signal is used, the OCXO signal is used as an internal
reference. If an ultra high precision reference is installed, this reference signal is auto-
matically used as the internal reference.

Remote command:
[SENSe:]ROSCillator:SOURce on page 957
SOURce:EXTernal<l]|2>:R0OSCillator: EXTernal:FREQuency on page 956

Handle missing Ext. Ref

If an external reference is selected but none is available, there are different ways the
instrument can react. This command opens a submenu to select the preferred method
of handling a missing external reference. By default, an error flag is displayed in the
status bar of the display.

The submenu contains the following commands:

® "Show Error Flag" on page 142
® "Auto select Reference" on page 142
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Show Error Flag — Handle missing Ext. Ref
If this option is selected, an error flag is displayed in the status bar of the display when
an external reference is selected but none is available.

Remote command:
[SENSe:]ROSCillator:SOURce on page 957

Auto select Reference — Handle missing Ext. Ref

If this option is selected, the instrument automatically switches back to the internal ref-
erence if no external reference is available. Note that you must re-activate the external
reference if it becomes available again later.

Remote command:
[SENSe:]ROSCillator:SOURce on page 957

Transducer
Opens the "Select Transducer" dialog box and a submenu to activate or deactivate
defined transducer factors, to generate new transducer factors or to edit existing ones.

In the "Select Transducer" dialog box, a transducer factor can be edited, deleted or
copied, if selected, using the corresponding softkeys. The default directory in which the
transducer factors are saved is displayed (C: \R_S\INSTR\TRD; the extension of
transducer factor files is *.TDF). Subdirectories can be added or deleted via the file
manager. They are displayed or hidden using the arrow keys or the Show Directory
softkey / "Hide Directory" button.

Two different directory views are possible: If the "Show all" option is activated, all trans-
ducer factors in the directory are displayed. If the "Show compatible" option is activa-
ted, only the compatible transducer factors in the directory are displayed.

The submenu contains the following commands:

"Active (On/Off)" on page 142

"Edit" on page 143 >

"New" on page 144

"Copy to" on page 144

"Delete" on page 144

"Ref Level Adjust (Man/Auto)" on page 145
"Show Directory" on page 145

Remote command:
[SENSe:]CORRection:TRANsducer:SELect on page 955

Active (On/Off) < Transducer

Activates or deactivates the selected transducer factor. A maximum of 8 transducer
factors can be activated at the same time. Each time an additional transducer factor is
activated, its unit compatibility is checked. If one factor has a different unit than dB, all
the other activated factors must have the unit dB.

Remote command:
[SENSe:]CORRection:TRANsducer:SELect on page 955
[SENSe:]CORRection:TRANsducer [:STATe] on page 955
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Edit — Transducer

Opens the "Edit Transducer" dialog box with the data of the selected factor, as well as
a submenu. During editing, a transducer factor remains stored in the background until
the factor is saved using the Save Factor softkey.

A transducer factor can contain up to 625 values. By defining up to 8 adjacent factors,
a transducer system with up to 5000 values can be implemented.

The submenu contains the following commands:

"Edit Name" on page 143

"Edit Unit" on page 143

"Edit Value" on page 143

"Insert Value" on page 143

"Delete Value" on page 144
"Interpolation Lin/Log" on page 144
"Save Factor" on page 144

Remote command:
[SENSe:]CORRection:TRANsducer:COMMent on page 953

Edit Name — Edit < Transducer
Sets the focus on the "Name" field to enter a filename. The extension is added auto-
matically.

Remote command:
[SENSe:]CORRection:TRANsducer: SELect on page 955

Edit Unit — Edit < Transducer
Sets the focus on the "Unit" field to select the unit.

Note: If one factor has a different unit than "dB", all the other activated factors must
have the unit "dB".

Remote command:
[SENSe:]CORRection:TRANsducer:UNIT on page 955

Edit Value — Edit — Transducer

Sets the focus to enter positions and values as frequency/level pairs. The entered data
is also displayed graphically. Using the "Shift x" or "Shift y" button, all entered values
can be shifted in x or y direction.

The valid transducer value range is: -200 dB < value < 200 dB

Remote command:
[SENSe:]CORRection:TRANsducer: DATA on page 954

Insert Value — Edit < Transducer

Inserts an empty line above the selected reference value to enter a new reference
value. When you enter a new reference value in the line, make sure that the frequen-
cies are in ascending order.

Each transducer factor can contain a maximum of 625 values. The valid transducer
value range is: -200 dB < value < 200 dB
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Delete Value < Edit < Transducer
Deletes the selected reference value (complete line). The subsequent reference values
move up one line.

Interpolation Lin/Log < Edit < Transducer
Sets the scaling of the x-axis to linear or logarithmic.

Remote command:
[SENSe:]CORRection:TRANsducer: SCALing on page 954

Save Factor — Edit — Transducer

Saves the changed factor to a file on the internal flash disk. If a transducer factor with
the same name already exists, a confirmation query is displayed. If the new factor is
active, the new values are immediately applied.

In remote control, the save operation is performed automatically after the definition of
the reference values.

New «— Transducer
Opens the "Edit Transducer" dialog box to enter data for a new factor.

This dialog box contains the same contents as the Edit softkey.
The submenu contains the following commands:

"Edit Name" on page 143

"Edit Unit" on page 143

"Edit Value" on page 143

"Insert Value" on page 143

"Delete Value" on page 144
"Interpolation Lin/Log" on page 144
"Save Factor" on page 144

Copy to — Transducer
Opens the "Edit Transducer" dialog box to copy the selected factor.

This dialog box contains the same contents as the "Edit" on page 143 softkey.
The submenu contains the following commands:

"Edit Name" on page 143

"Edit Unit" on page 143

"Edit Value" on page 143

"Insert Value" on page 143

"Delete Value" on page 144
"Interpolation Lin/Log" on page 144
"Save Factor" on page 144

Delete < Transducer
Deletes the selected factor after confirmation.

Remote command:
[SENSe:]CORRection:TRANsducer:DELete on page 954
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Ref Level Adjust (Man/Auto) — Transducer
Activates or deactivates the automatic adjustment of the reference level to the selected
transducer factor.

If a transducer factor is used (active), the trace is moved by a calculated shift. How-
ever, an upward shift reduces the dynamic range for the displayed values.

"Auto" Activates the automatic adjustment. The original dynamic range is
restored by also shifting the reference level by the maximum value of
the transducer factor.

"Man" Deactivates the automatic adjustment. Adjust the reference level via
the "Amplitude" menu.

Remote command:
[SENSe:]CORRection:TRANsducer:ADJust :RLEVel [:STATe] on page 953

Show Directory — Transducer
Displays the subdirectory of the selected directory.

Alignment
Opens a submenu with the available functions for recording, displaying and activating
the data for self-alignment.

The R&S FSVA/FSV determines the correction data and characteristics required for
the alignment automatically. It compares the results at different settings with the known
characteristics of the high-precision calibration signal source at 65.83 MHz. The cor-
rection data is stored as a file on the instrument. You can display it using the "Show
Align Results" on page 145 softkey.

The submenu contains the following commands:

e "Self Alignment" on page 145
® "Show Align Results" on page 145
® "Touch Screen Alignment" on page 146

Self Alignment < Alignment

Starts the recording of correction data of the instrument. If the correction data acquisi-
tion has failed or if the correction values are deactivated, a corresponding message is
displayed in the status field.

As long as the self-alignment data is being collected, you can cancel the procedure
using the "Abort" button.

Remote command:
*CAL? on page 611

Show Align Results < Alignment
Opens a dialog box that displays the correction data of the alignment:

® Date and time of last correction data record
® Qverall results of correction data record
e List of found correction values according to function/module

The results are classified as follows:
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PASSED calibration successful without any restrictions

CHECK deviation of correction value larger than expected, correction could however be per-
formed

FAILED deviations of correction value too large, no correction was possible. The found cor-
rection data are not applicable.

Remote command:
CALibration:RESult? on page 917

Touch Screen Alignment — Alignment
Displays a touchscreen alignment dialog.

When the device is delivered, the touchscreen is initially aligned. However, it may
become necessary to adjust the alignment later, e.g. after an image update or after
exchanging a hard disk. If you notice that touching a specific point on the screen does
not achieve the correct response, you may try adjusting the alignment, as well.

Using a finger or any other pointing device, press the 4 markers on the screen.
The touchscreen is aligned according to the executed pointing operations.

General Setup
Opens a submenu for all general settings such as IP address and LAN settings, date
and time, remote control (optional) and measurement display.

Configure Network «— General Setup
Opens the "Network Connections" dialog box to change the LAN settings.

For details, refer to Chapter 6.2.5, "Setting Up a Network (LAN) Connection",
on page 595.

Network Address < General Setup
Opens a submenu to configure the Internet protocol properties and the computer
name.

Computer Name < Network Address < General Setup

Opens an edit dialog box to enter the computer name via the keypad. The naming con-
ventions of Windows apply. If too many characters and/or numbers are entered, a mes-
sage is displayed in the status line. For step-by-step instructions, refer to Chap-

ter 6.2.5.3, "Using Computer Names", on page 600.

IP Address < Network Address < General Setup

Opens an edit dialog box to enter the IP address via the keypad. The TCP/IP protocol
is preinstalled with the IP address 10.0.0.10. If the DHCP server is available ("DHCP
On"), the dialog box entry is read-only.

The IP address consists of four number blocks separated by dots. Each block contains
3 numbers in maximum (e.g. 100.100.100.100), but also one or two numbers are
allowed in a block (as an example see the pre-installed address). For step-by-step
instructions, refer to Chapter 6.2.5.2, "Assigning the IP Address", on page 597.
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Subnet Mask <— Network Address < General Setup

Opens an edit dialog box to enter the subnet mask via the keypad. The TCP/IP proto-
col is preinstalled with the subnet mask 255.255.255.0. If the DHCP server is available
("DHCP On"), the dialog box entry is read-only.

The subnet mask consists of four number blocks separated by dots. Each block con-
tains 3 numbers in maximum (e.g. 100.100.100.100), but also one or two numbers are
allowed in a block (as an example see the preinstalled address). For step-by-step
instructions, refer to Chapter 6.2.5, "Setting Up a Network (LAN) Connection”,

on page 595.

DHCP (On/Off) — Network Address — General Setup

Switches between DHCP server available ("On") or not available ("Off"). If a DHCP
server is available in the network, the IP address and subnet mask of the instrument
are obtained automatically from the DHCP server. For further details, refer to Chap-
ter 6.2.5, "Setting Up a Network (LAN) Connection", on page 595.

LXI «— General Setup
Opens the LXI submenu containing the following softkeys:

® "Info" on page 147

® "Password" on page 147
® "Description" on page 147
® "LAN Reset" on page 148

LXI functionality is available only for user accounts with administrator rights.

Info «— LXI — General Setup
Shows the current LXI parameters, including the current version, class and various
computer parameters like the computer name or IP address.

While active, the dialog is not updated.
LXI functionality is available only for user accounts with administrator rights.

Remote command:
SYSTem:LXTI:INFo? on page 971

Password <« LXI < General Setup
Shows the currently set password. You can also change the current password using
this softkey.

The password is required to change settings via the web browser (e.g. IP parameter).
An empty password is not valid, i.e. you must enter a password.

By default, the password is LxiWeblfc.
LXI functionality is available only for user accounts with administrator rights.

Remote command:
SYSTem:LXI:PASSword on page 972

Description < LXI — General Setup
Opens a dialog box to view or change the LXI instrument description. This description
is used on some of the LXI web sites.

By default, the description is "Signal Analyzer".
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LXI functionality is available only for user accounts with administrator rights.

Remote command:
SYSTem:LXT:MDEScription on page 971

LAN Reset — LXI — General Setup

Resets the LAN configuration to a state required by the LXI standard. For example, the
TCP/IP mode is set to "DHCP" and "Dynamic DNS" and "ICMP Ping" are enabled. In
addition, the R&S FSVA/FSV sets the password and the instrument description to their
initial states (see "Password" on page 147 and "Description" on page 147 softkeys).

Only user accounts with administrator rights can reset the LAN configuration.

Remote command:
SYSTem:LXI:LANReset on page 971

GPIB — General Setup
Opens a submenu to set the parameters of the remote control interface.

GPIB Address <— GPIB «— General Setup
Opens an edit dialog box to enter the GPIB address. Values from 0 to 30 are allowed.
The default address is 20.

Remote command:
SYSTem:COMMunicate:GPIB[:SELF] : ADDRess on page 963

ID String Factory — GPIB < General Setup
Selects the default response to the *IDN? query.

Remote command:
SYSTem:IDENtify:FACTory on page 969

ID String User — GPIB — General Setup
Opens an edit dialog box to enter a user-defined response to the *1DN? query. Max.
36 characters are allowed.

Remote command:
SYSTem: IDENtify[:STRing] on page 969

Compatibility Mode < GPIB < General Setup

Sets the R&S FSVA/FSV in a state compatible to previous R&S devices, enabling the
usage of existing external control applications. In particular, the number of measure-
ment points and available bandwidths are adjusted to the settings of other devices.

Furthermore, some special GPIB settings are available to emulate HP models (see
Chapter 6.3.5, "GPIB Commands of HP Models 856xE, 8566A/B, 8568A/B and
8594E", on page 976):

® "GPIB Language" on page 149

® "[F Gain (Norm/Puls)" on page 150

® "Sweep Repeat (On/Off)" on page 150

® "Coupling (FSx/HP)" on page 150

"Default" Standard R&S FSVA/FSV operation, see "Mode Default"
on page 149
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"R&S FSP" Compatible to R&S FSP, see "Mode R&S FSP" on page 149
"R&S FSU" Compatible to R&S FSU, see "Mode R&S FSU" on page 149

Remote command:
SYSTem:COMPatible on page 965

Mode Default — Compatibility Mode — GPIB «— General Setup
Resets the number of measurement points and available bandwidths to default
R&S FSVA/FSV values.

Remote command:
SYST:COMP DEF, see SYSTem:COMPatible on page 965

Mode R&S FSP «— Compatibility Mode < GPIB «— General Setup
Sets the number of measurement points and available bandwidths as in R&S FSP
devices.

Remote command:
SYST:COMP FSP, see SYSTem:COMPatible on page 965

Mode R&S FSU — Compatibility Mode — GPIB — General Setup
Sets the number of measurement points and available bandwidths as in R&S FSU
devices.

Remote command:
SYST:COMP FSU, see SYSTem:COMPatible on page 965

GPIB Language < Compatibility Mode «— GPIB — General Setup
Opens a list of selectable remote-control languages:

Language Comment

SCPI

71100C Compatible to 8566A/B

71200C Compatible to 8566A/B

71209A Compatible to 8566A/B

8560E

8561E

8562E

8563E

8564E

8565E

8566A Command sets A and B are available. Command sets A and B differ in the rules
regarding the command structure.

8566B

8568A Command sets A and B are available. Command sets A and B differ in the rules
regarding the command structure.




General Settings, Printout and Instrument Settings

Language Comment
8568A_DC Uses DC input coupling by default if supported by the instrument
8568B Command sets A and B are available. Command sets A and B differ in the rules

regarding the command structure.

8568B_DC Uses DC input coupling by default if supported by the instrument
8591E Compatible to 8594E
8594E Command sets A and B are available. Command sets A and B differ in the rules

regarding the command structure.

For details on the GPIB languages, see Chapter 6.3.5, "GPIB Commands of HP Mod-
els 856xE, 8566A/B, 8568A/B and 8594E", on page 976.

Remote command:
SYSTem:LANGuage on page 970

IF Gain (Norm/Puls) < Compatibility Mode < GPIB — General Setup
Configures the internal IF gain settings in HP emulation mode due to the application
needs. This setting is only taken into account for resolution bandwidth < 300 kHz.

NORM Optimized for high dynamic range, overload limit is close to reference level.

PULS Optimized for pulsed signals, overload limit up to 10 dB above reference level.

This softkey is only available if an HP language is selected via the "GPIB Language”
softkey (see "GPIB Language" on page 149).

Remote command:
SYSTem:IFGain:MODE on page 970

Sweep Repeat (On/Off) — Compatibility Mode < GPIB «— General Setup
Controls a repeated sweep of the E1 and MKPK HI/HL HP model commands (for
details on the commands refer to "GPIB Language" on page 149). If the repeated
sweep is "OFF", the marker is set without sweeping before.

Note: In single sweep mode, switch off this softkey before you set the marker via the
E1 and MKPK HI/HL commands to avoid sweeping again.

This softkey is only available if an HP language is selected via the "GPIB Language”
softkey (see "GPIB Language" on page 149).

Remote command:

SYSTem:RSW on page 974

Coupling (FSx/HP) — Compatibility Mode < GPIB < General Setup
Controls the default coupling ratios in the HP emulation mode for:

® Span and resolution bandwidth (Span/RBW) and
® Resolution bandwidth and video bandwidth (RBW/VBW)

For FSP(=FSV), the standard parameter coupling of the instrument is used. As a
result, usually a shorter sweeptime is used than for HP.

This softkey is only available if an HP language is selected via the "GPIB Language"
softkey (see "GPIB Language" on page 149).
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Remote command:
SYSTem:HPCoupling on page 969

REV String Factory — Compatibility Mode — GPIB — General Setup

Selects the default response to the REV? query for the revision number (HP emulation
only, see Chapter 6.3.5, "GPIB Commands of HP Models 856xE, 8566A/B, 8568A/B
and 8594E", on page 976).

Remote command:
SYSTem:REVision:FACTory on page 973

REV String User «— Compatibility Mode — GPIB «— General Setup

Opens an edit dialog box to enter a user-defined revision number in response to the
REV? query (HP emulation only, see Chapter 6.3.5, "GPIB Commands of HP Models
856xE, 8566A/B, 8568A/B and 8594E", on page 976). Max. 36 characters are allowed.

Remote command:
SYSTem:REVision[:STRing] on page 974

Tree Walking < Compatibility Mode — GPIB «— General Setup
Defines how remote control programs are evaluated, in particular multiple commands
in one command line.

Note that this setting is retained after a [preset] or recall operation.
See the SCPI command for an example.

"Normal" (Initial default:) SCPI-conform behavior
The first command is always referenced to the root node. Subsequent
commands, however, are referenced to the same tree level as the
previous command in a message unit.

"Enhanced" If subsequent commands are not found on the same tree level as the
previous command, the SCPI parser searches "backwards up the
tree" of defined SCPI commands. If the command is found at a higher
node, that command is used. Only if the command is not found any-
where, an error message is returned.

Remote command:
SYSTem:TWALking on page 975

Wideband < GPIB < General Setup
This setting defines which option is returned when the *OPT? query is executed,
depending on the state of the wideband option.

It is only available for PSA89600 emulation.

"Wideband No wideband is used.

Off" The option is indicated as "B7J".
"Wideband The 40 MHz wideband is used.

40 MHZz" The option is indicated as "B7J, 140".
"Wideband The 80 MHz wideband is used.

80 MHZz" The option is indicated as "B7J, 122".

Remote command:
SYSTem:PSA:WIDeband on page 973
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Display Update (On/Off) — GPIB <— General Setup

Defines whether the instrument display is switched off when changing from manual
operation to remote control. In remote control mode, this softkey is displayed in the
local menu.

Remote command:
SYSTem:DISPlay:UPDate on page 967

GPIB Terminator LFEOI/EOI — GPIB < General Setup
Changes the GPIB receive terminator.

According to the standard, the terminator in ASCIl is <LF> and/or <EOI>. For binary
data transfers (e.g. trace data) from the control computer to the instrument, the binary
code used for <LF> might be included in the binary data block. Therefore, it should not
be interpreted as a terminator in this particular case. This can be avoided by changing
the receive terminator to EOI.

Remote command:
SYSTem:COMMunicate:GPIB[:SELF] :RTERminator on page 964

*IDN Format Leg./New — GPIB — General Setup

Defines the response format to the *1DN? remote command (see * TDN?

on page 612). This function is intended for re-use of existing control programs
together with the R&S FSVA/FSV.

"Leg" Legacy format, compatible to the R&S FSP/FSU/FSQ family
e.g. Rohdes&Schwarz, FSvV-7,100005/007,1.61
"New" R&S FSVA/FSV format

e.g. Rohde&Schwarz, FSvV-7,1307.9002K07/100005,1.61

Remote command:
SYSTem:FORMat : IDENt on page 968

1/0 Logging (On/Off) — GPIB — General Setup
Activates or deactivates the SCPI log function. All remote control commands received
by the R&S FSVA/FSV are recorded in the following log file:

C:\R S\Instr\scpilogging\ScpilLog.txt

Logging the commands can be extremely useful for debug purposes, e.g. to find mis-
spelled keywords in control programs.

Remote command:
SYSTem:CLOGging on page 963

Time+Date — General Setup
Opens an edit dialog box to enter time and date for the internal real-time clock.

For details, refer to Chapter 4.2.4.3, "Setting the Date and Time", on page 36.

Remote command:
SYSTem:TIME on page 974
SYSTem:DATE on page 966
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Language < General Setup

Changes the language of the graphical user interface (softkeys, dialog boxes, input
settings etc.) to the selected language, if any other than the default language are
installed.

Note: to change the default input language (English) of an external keyboard, use the
standard Windows operating system function. To access the Windows operating sys-
tem, press the Windows key on the external keyboard. Select "Start" > "Control Panel"
> "Clock, Language, and Region" > "Change keyboards or other input methods" to
configure the keyboard properties.

Remote command:
SYSTem:DISPlay:LANGuage on page 967

Configure Monitor < General Setup

Determines and displays the configuration of a connected external monitor, if available.
In the configuration dialog box, you can switch from the internal monitor (laptop icon) to
the external monitor (monitor icon), or both (double monitor icon). For external, the
R&S FSVA/FSV display is disabled (turns dark). The screen content formerly displayed
on the R&S FSVA/FSV is displayed on the external screen.

For further details, refer to Chapter 4.2.3, "Connecting an External Monitor",
on page 35.

Soft Frontpanel < General Setup
Activates or deactivates the display of the instrument emulation.

deactivated Only the measurement screen is displayed. This is the setting for working at the
R&S FSVA/FSV.

activated In addition to the measurement screen, the whole front panel is displayed, i.e. the
hardkeys and other hardware controls of the device are simulated on the screen.
This is the setting for working at a computer with Remote Desktop or at an external
monitor.
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Figure 5-1: Soft frontpanel

Alternatively to this softkey, you can use the F6 key.

Remote command:
SYSTem:DISPlay:FPANel on page 966

Display Setup
Opens a submenu to define the display settings.

The following display settings are available:

"Tool Bar State (On/Off)" on page 154
"Screen Title (On/Off)" on page 155
"Time+Date (On/Off)" on page 155
"Time+Date Format (US/DE)" on page 155
"Print Logo (On/Off)" on page 155
"Annotation (On/Off)" on page 155
"Theme Selection" on page 155

"Screen Colors" on page 156

"Print Colors" on page 157

"Display Pwr Save (On/Off)" on page 158

Tool Bar State (On/Off) < Display Setup
Displays or removes the toolbar above the diagram.

This setting is stored in instrument settings files.

Remote command:
DISPlay:TBAR[STATe] on page 928
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Status Bar < Display Setup
Displays or removes the status bar beneath the diagram.

The status bar indicates the global instrument settings, the instrument status and any
irregularities during measurement or display.

This setting is stored in instrument settings files.

Remote command:
DISPlay:SBAR[:STATe] on page 927

Screen Title (On/Off) < Display Setup
Activates/deactivates the display of a diagram title (if available) and opens an edit dia-
log box to enter a new title for the active diagram. Max. 20 characters are allowed.

Remote command:
DISPlay[:WINDow<n>]:TEXT[:DATA] on page 929
DISPlay[:WINDow<n>] :TIME on page 929

Time+Date (On/Off) — Display Setup
Activates/deactivates the display of date and time beneath the diagram.

This setting is stored in instrument settings files.

Remote command:
DISPlay[:WINDow<n>]:TIME on page 929

Time+Date Format (US/DE) < Display Setup
Switches the time and date display on the screen between US and German (DE).

This setting is stored in instrument settings files.

Remote command:
DISPlay[:WINDow<n>]:TIME:FORMat on page 930

Print Logo (On/Off) < Display Setup
Activates/deactivates the display of the Rohde & Schwarz company logo in the upper
left corner.

Remote command:
DISPlay:LOGO on page 927

Annotation (On/Off) — Display Setup

Activates/deactivates the display of the frequency information in the diagram footer.
For example, to protect confidential data it can be useful to hide the frequency informa-
tion.

Remote command:
DISPlay:ANNotation:FREQuency on page 925

Theme Selection < Display Setup

Opens a selection list of available themes for the screen display. The theme defines
the colors used for keys and screen elements, for example. The default theme is "Blue-
Ocean".

Remote command:
DISPlay:THEMe:SELect on page 928
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Screen Colors < Display Setup
Opens a submenu to configure the screen colors.

For details on screen colors, refer to Chapter 4.2.4.5, "Setting the Screen Colors",
on page 38.

The submenu contains the following commands:

"Select Screen Color Set" on page 156
"Color (On/Off)" on page 156

"Select Object" on page 156
"Predefined Colors" on page 156
"User Defined Colors" on page 157
"Set to Default" on page 157

Remote command:
DISPlay:CMAP<item>:HSL on page 926

Select Screen Color Set — Screen Colors — Display Setup
Opens the "Select Screen Color Set" dialog box to select default or user-defined color
settings.

If one of the default settings is selected ("Default Colors 1"/"2"), the default settings for
brightness, color tint and color saturation for all display screen elements are restored.
The default color schemes provide optimum visibility of all picture elements at an angle
of vision from above or below. Default setting is "Default Colors 1".

If "User Defined Colors" is selected, a user-defined color set can be defined.

For step-by-step instruction, refer to Chapter 4.2.4.5, "Setting the Screen Colors",
on page 38.

Remote command:
DISPlay:CMAP<item>:DEFault on page 925

Color (On/Off) < Screen Colors < Display Setup
Switches from color display to black-and-white display and back. The default setting is
color display.

Select Object — Screen Colors — Display Setup
Opens the "Color Setup" dialog box to select the color settings for a selected object.

The "Selected Object" list is displayed to select the object. To set the color, the prede-
fined colors are displayed.

Remote command:
DISPlay:CMAP<item>:HSL on page 926
HCOPy:CMAP<item>:HST on page 933

Predefined Colors — Screen Colors — Display Setup

In the "Color Setup” dialog box, displays the "Predefined Colors" (alternatively to the
"Predefined Colors" button). This softkey is only available if, in the "Select Color Set"
dialog box, the "User Defined Colors" option is selected or the "Color Setup" dialog box
is displayed.

For further details, refer to Chapter 4.2.4.5, "Setting the Screen Colors", on page 38.
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Remote command:
DISPlay:CMAP<item>:PDEFined on page 926
HCOPy:CMAP<item>:PDEFined on page 934

User Defined Colors < Screen Colors — Display Setup

In the "Color Setup" dialog box, displays the "User Defined Colors" (alternatively to the
"User Defined Colors" button). This softkey is only available if, in the "Select Color Set"
dialog box, the "User Defined Colors" option is selected or the "Color Setup” dialog box
is displayed.

For further details, refer to Chapter 4.2.4.5, "Setting the Screen Colors", on page 38.

Remote command:
DISPlay:CMAP<item>:HSL on page 926
HCOPy:CMAP<item>:HSL on page 933

Set to Default — Screen Colors < Display Setup
Opens the "Set to Default" dialog box to select one of the factory default color settings.

Remote command:
DISPlay:CMAP<item>:DEFault on page 925
HCOPy:CMAP<item>:DEFault on page 933

Print Colors < Display Setup

Opens a submenu to select the colors for the printout. To facilitate color selection, the
selected color combination is displayed when the menu is entered. The previous colors
are restored when the menu is exited.

For details on screen colors, refer to Chapter 4.2.4.5, "Setting the Screen Colors",
on page 38.

The submenu contains the following commands:

"Select Print Color Set" on page 157
"Color (On/Off)" on page 158
"Select Object” on page 180
"Predefined Colors" on page 180
"User Defined Colors" on page 180
"Set to Default" on page 180

Remote command:
HCOPy:CMAP<item>:HSTL on page 933

Select Print Color Set — Print Colors < Display Setup
Opens the "Select Print Color Set" dialog box to select the color settings for printout.

Screen colors (Print) Selects the current screen colors for the printout. The background is
always printed in white and the grid in black.

Screen colors (Hardcopy) Selects the current screen colors without any changes for a hard-
copy. The output format is set via the "Device Setup" on page 179
softkey in the "Print" menu.
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Optimized colors Selects an optimized color setting for the printout to improve the visi-
bility of the colors (default setting). Trace 1 is blue, trace 2 black,
trace 3 green, and the markers are turquoise. The background is
always printed in white and the grid in black.

User-Defined colors Enables the softkeys to define colors for the printout.

Remote command:
HCOPy:CMAP<item>:DEFault on page 933

Color (On/Off) < Print Colors — Display Setup

Switches from color printout to black-and-white printout and back. All colored areas are
printed in white and all colored lines in black. This improves the contrast. The default
setting is color printout, provided that the selected printer can produce color printouts.

Remote command:
HCOPy:DEVice:COLor on page 935

Display Pwr Save (On/Off) — Display Setup

Switches the power-save mode for the display (On/Off) and opens an edit dialog box to
enter the time for the power-save function to respond. After this time, the display is
switched off completely, i.e. including backlighting. This mode is recommended when
the instrument is exclusively operated in remote control.

For details on the power-save mode for the display, refer to Chapter 4.2.4.6, "Setting
the Display Power Save Function", on page 41.

Remote command:
DISPlay:PSAVe[:STATe] on page 927
DISPlay:PSAVe:HOLDoff on page 927

System Info
Opens a submenu to display detailed information on module data, device statistics and
system messages.

The submenu contains the following commands:

® "Hardware Info" on page 158

® "Versions+Options" on page 158
® "System Messages" on page 159
® "Clear All Messages" on page 159

Hardware Info < System Info

Opens a dialog box that displays hardware information, e.g. on the frontend and moth-
erboard. Every listed component is described by its serial number, order number,
model information, hardware code, and hardware revision.

Remote command:
DIAGnostic<n>:SERVice:HWINfo? on page 918

Versions+Options — System Info
Opens a dialog box that displays a list of hardware and firmware information, including:
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Label Description

Device ID Unique ID of the device

Instrument firmware Installed firmware version

BIOS Installed BIOS version

CPLD CPLD version

MB-FPGA Motherboard FPGA version

Data Sheet version Data sheet version of the basic device

<option> Installed hardware and firmware options
Note that B99 indicates the R&S FSVA models (as opposed to the
R&S FSV models).

"Open Source Acknowledgment: Displays a PDF file containing information on open source code

Open" used by the R&S FSVA/FSV firmware.

For details on options, refer to Chapter 4.2.1.10, "Checking the Supplied Options",
on page 33.

Remote command:

*TIDN? on page 612

*OPT? on page 612
SYSTem:DEVice:ID? on page 966
SYSTem:DID? on page 966

System Messages < System Info

Opens the "System Messages" dialog box that displays the generated system mes-
sages in the order of their occurrence. The most recent messages are placed at the
top of the list. Messages that have occurred since the last display of system messages
menu are marked with an asterisk "'. The following information is available:

No device-specific error code
Message brief description of the message
Component hardware messages: name of the affected module

software messages: name of the affected software

Date/Time date and time of the occurrence of the message

If the number of error messages exceeds the capacity of the error buffer, "Message
buffer overflow" is displayed. To delete messages, see "Clear All Messages"
on page 159 softkey.

Remote command:
SYSTem:ERRor:LIST? on page 967

Clear All Messages < System Info

Deletes all system messages. The softkey is only available if the "System Messages"
dialog box is displayed.
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Remote command:
SYSTem:ERRor:CLEar:ALL on page 967

Firmware Update
Opens the "Firmware Update" dialog box.

Enter the name of or browse for the firmware installation file and press the "Execute”
button. For details on installation, refer to Chapter 4.3, "Firmware Update and Installa-
tion of Firmware Options", on page 47.

Only user accounts with administrator rights can perform a firmware update.

Remote command:
SYSTem:FIRMware:UPDate on page 968

Option Licenses
Opens a submenu to install options. For details on options, refer to Chapter 4.3, "Firm-
ware Update and Installation of Firmware Options", on page 47.

The submenu contains the following commands:

e ‘"Install Option" on page 160
® "Install Option by XML" on page 160

Only user accounts with administrator rights are able to install options.

Install Option < Option Licenses
Opens an edit dialog box to enter the license key for the option that you want to install.

If an option is about to expire, a message box is displayed to inform you. You can then
use this softkey to enter a new license key.

If an option has already expired, a message box appears for you to confirm. In this
case, all instrument functions are unavailable (including remote control) until you
reboot the R&S FSVA/FSV. Then use the "Install Option" softkey to enter the new
license key.

For more information about the option in question, refer to the System Info softkey in
the "Setup" menu.

Only user accounts with administrator rights are able to install options.

Install Option by XML < Option Licenses

Opens an edit dialog to install an additional option to the R&S FSVA/FSV using an
XML file. Enter or browse for the name of an XML file on the instrument that contains
the option key and press "Select".

Only user accounts with administrator rights are able to install options.

Application Setup Recovery
Controls instrument behavior when switching between measurement applications, e.g.
from "Spectrum"” to "Analog Demod" and back.

If this softkey is activated, the current instrument settings are stored when you switch
to a different application. When you switch back to the previous application, the corre-
sponding instrument settings are restored. Thus, the settings of the individual applica-
tions are independent of each other.
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If the softkey is deactivated (default), only a few parameters of the current instrument
setting are passed between applications (e.g. center frequency, level settings).

Note that this setting is not deactivated during a preset operation, i.e. you must deacti-
vate it manually, if necessary.

Remote command:
SYSTem:APPLication:SRECovery[:STATe] on page 963

Service
Opens a submenu that contains additional functions for maintenance and/or trouble-
shooting.

NOTICE! Risk of incorrect operation due to service functions. The service functions are
not necessary for normal measurement operation. However, incorrect use can affect
correct operation and/or data integrity of the R&S FSVA/FSV.

Therefore, many of the functions can only be used after entering a password. They are
described in the instrument service manual.

Only user accounts with administrator rights are able to use service functions.

Input Source < Service
Opens a submenu to select the input source for measurement.

The submenu contains the following options:
® "RF"on page 161
"Calibration Frequency RF" on page 161

[ ]
® "Calibration Frequency MW" on page 161
® "Calibration Frequency MW" on page 161

RF < Input Source — Service
Switches the input of the R&S FSVA/FSV to the RF input connector (normal position).
This is the default setting.

Remote command:
DIAGnostic<n>:SERVice:INPut[:SELect] on page 921

Calibration Frequency RF — Input Source < Service
Opens an edit dialog box to set the generator frequency for the internal calibration.

Remote command:
DIAGnostic<n>:SERVice:INPut:PULSed:CFRequency on page 919

Calibration Frequency MW « Input Source < Service
Opens an edit dialog box to set the calibration frequency for frequencies greater than
7 GHz.

(For R&S FSVA/FSV 13, 30, and 40 only).

Remote command:
DIAGnostic<n>:SERVice:INPut:PULSed:MCFRequency on page 919

Calibration Frequency WB < Input Source — Service

Defines the frequency of the internal broadband calibration signal to be used for IF fil-
ter calibration.
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If you define a frequency that is not available, the R&S FSVA/FSV uses the next avail-
able frequency.

Tip: Use the arrow keys to step through the available frequencies.

This function is only available if the bandwidth extension option R&S FSV-B160 is
installed and no other restrictions for its use apply (see "Restrictions" on page 441).

Remote command:
DIAGnostic<n>:SERVice:INPut[:SELect] on page 921
DIAGnostic<n>:SERVice:INPut:PULSed:WBFRequency on page 920

Calibration Frequency WB2 — Input Source < Service
Defines the frequency of the internal broadband calibration signal to be used for IF fil-
ter calibration (16 MHz or 32 MHz).

This function is only available for R&S FSVA instruments. It is independent of the
bandwidth extension option R&S FSV-B160.

Remote command:
DIAGnostic<n>:SERVice:INPut[:SELect] on page 921
DIAGnostic<n>:SERVice:INPut:PULSed:WB2Frequency on page 920

Reset Password < Service
Deactivates all set passwords.

Remote command:
SYSTem:PASSword:RESet on page 972

Selftest < Service
Initiates the self-test of the instrument modules to identify a defective module if there
was a failure. All modules are checked consecutively and the test result is displayed.

Remote command:
*TST? on page 615

Selftest Results < Service

Opens the "Selftest Result" dialog box that contains the test results. In case of failure a
short description of the failed test, the defective module, the associated value range
and the corresponding test results are indicated.

Remote command:
DIAGnostic<n>:SERVice:STESt:RESult? on page 923

Password « Service
Opens an edit dialog box to enter the password. This ensures that the service func-
tions are only used by authorized personnel.

Remote command:
SYSTem:PASSword[:CENable] on page 972

Service Function < Service

Opens the "Service Function" dialog box to start special service functions. For further
information, refer to the service manual.
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Remote command:
DIAGnostic<n>:SERVice:SFUNction on page 921

5.1.2 Saving and Recalling Settings Files - SAVE/RCL Key

The [SAVE/RCL] key is used to store and recall an instrument configuration.

The "Save/Recall" menu enables the user to save or recall the configuration file from
the instrument’s internal storage, a memory stick or a network drive. The file can also
include various settings used by the options installed on the instrument. Measurement
results can also be stored; however, it is strongly recommended that you use the "Print
Screen" or "Trace Export" functions instead.

6 When recalling a saved configuration file, the following restrictions apply:

® Configuration files cannot be transferred from an R&S FSVA/FSV with a larger fre-
quency range to one with a smaller frequency range

® Configuration files created on a R&S FSVA/FSV with certain options in use will not
work on an R&S FSVA/FSV without these options

® Files created with newer firmware versions may not work with a previous version

Saving and recalling transducer and limit line settings

If a transducer file was in use when the save set was stored (with the save item "Cur-
rent Settings" only) it is anticipated that these transducer values should remain valid
after every recall of that save set. Thus, even if the transducer file is changed and the
original save set file is recalled later, the originally stored transducer values are recal-
led and applied to the measurement. In the "Transducer" dialog box, however, the
changed transducer file values are displayed as no updated transducer file was loa-
ded.

The same applies to limit line settings.

must force the application to reload the transducer file. To do so, simply open the "Edit
Transducer" dialog box (see "Transducer" on page 142) and toggle the "X-Axis" option
from "lin" to "log" and back. Due to that change, the transducer file is automatically
reloaded, and the changed transducer values are applied to the current measurement.
Now you can create a new save set with the updated transducer values.

@ If you want to apply the changed transducer values after recalling the save set you

Similarly, if you want to apply the changed limit values after recalling the save set you
must force the application to reload the limit file. To do so, simply open the "Edit Limit
Line" dialog box (see "Edit" on page 389) and toggle the "Y-Axis" unit. Due to that
change, the limit line file is automatically reloaded, and the changed limit values are
applied to the current measurement. Now a new save set with the updated limit values
can be created.
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To open the Save/Recall menu

> Press the [SAVE/RCL] key.

The "Save/Recall" menu is displayed.

Menu and softkey description

® Chapter 5.1.2.1, "Softkeys of the SAVE/RCL Menu", on page 164

Further information

® Chapter 5.1.2.2, "File Selection Dialog Boxes", on page 170
® Chapter 5.1.2.3, "Importing and Exporting 1/Q Data", on page 172

Softkeys of the SAVE/RCL Menu

The following table shows all softkeys available in the "Save/Recall" menu.
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Save

Opens the "Save" dialog box to define which measurement settings and results to
store. To navigate in the dialog box and define/enter data, use the corresponding soft-
keys.

For details see also Chapter 5.1.2.2, "File Selection Dialog Boxes", on page 170.

Save File / Recall File — Save
Saves the settings file with the defined file name ("Save" dialog box), or recalls the
selected settings file ("Recall" dialog box).

You can assign stored settings files to user-definable softkeys in the "User" menu for
easy access, see Chapter 5.1.5, "User-Defined Menu — USER key", on page 181 .

Remote command:

MMEMory : STORe<n>:STATe on page 950
MMEMory : STORe<n>:STATe :NEXT on page 951
MMEMory : LOAD: STATe on page 944

Select Path — Save
Opens the directory list to select the drive and folder for the settings file to be stored or
loaded. The default pathis C: \r_s\instr\user.

Select File < Save
Sets the focus on the "Files" list.

Remote command:
MMEMory:CATalog? on page 939

Edit File Name < Save
Sets the focus on the "File Name" field.

Edit Comment — Save
Sets the focus on the "Comment" field to enter a comment for the settings file. Max. 60
characters are allowed.

Select Items < Save
Displays the submenu for selecting the items to be stored or loaded.

Select Items — Select ltems — Save
Sets the focus on the items list. Which items are available depends on the installed
options.

In the "Save" dialog box, all items that can be saved are displayed.
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In the "Recall" dialog box, the items saved in the selected file are displayed.

Remote command:

MMEMory:SELect [ : ITEM] : HWSettings on page 949
MMEMory:SELect [ : ITEM] : LINes:ALL on page 949
MMEMory:SELect [: ITEM] : TRACe [ : ACTive] on page 950
MMEMory:SELect [ : ITEM] : TRANsducer : ALL on page 950

Enable all tems — Select Items — Save
Selects all items for saving or loading.

Remote command:
MMEMory:SELect [ : ITEM] : ALL on page 948

Disable all ltems — Select Items «— Save
Selects none of the items for saving or loading.

Remote command:
MMEMory:SELect [ : ITEM] : NONE on page 949

Delete File < Save
Deletes the selected settings file.

Remote command:
MMEMory:CLEar:STATe 1, on page 941

Recall
Opens the "Recall" dialog box to load a settings file. To navigate in the dialog box, use
the corresponding softkeys.

For details see also Chapter 5.1.2.2, "File Selection Dialog Boxes", on page 170.

Path Directory from which the settings file is loaded. The default path for user
settings files is C:\r_s\instr\user

Files List of stored settings files

File Name Name of settings file

Comment Comment of the settings file

[Items] Iltems saved in the settings file

Note: After you use the "Recall" function, the history of previous actions is deleted, i.e.
any actions performed previously cannot be undone or redone using the [UNDO/
REDQ] keys.

Remote command:
MMEMory : LOAD: STATe on page 944

Startup Recall
Opens a submenu to activate or deactivate and set up the startup recall function.
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Startup Recall (On/Off) — Startup Recall

Activates or deactivates the startup recall function. If activated, the settings stored in
the file selected via the Select Dataset softkey are loaded when booting or for preset. If
deactivated, the default settings are loaded.

Remote command:
MMEMory : LOAD: AUTO on page 944

Select Dataset < Startup Recall
Opens the "Startup Recall" dialog box to select the settings file for the startup recall
function.

ScreenShot
Saves the current measurement screen as a file (screenshot). This function can also
be performed via the "Screenshot" icon in the toolbar, if available.

Remote command:
HCOPy [ : IMMediate<1|2>] on page 936

Export
Opens a submenu to configure data export.

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

Tip: You can export a single trace ("ASCII Trace Export Trace (x)" softkey) or all traces
at the same time ("ASCII Trace Export All Traces"). When you use single trace export,
the R&S FSVA/FSV exports the currently selected trace (indicated by the softkey
label). Note that the exported ASCII file has a slightly different structure compared to a
single trace export.

The file consists of the header containing important scaling parameters and a data sec-
tion containing the trace data. For details on an ASCII file see Chapter 5.2.8.7, "ASCII
File Export Format", on page 235.

This format can be processed by spreadsheet calculation programs, e.g. MS-Excel. It
is necessary to define ';' as a separator for the data import. Different language versions
of evaluation programs may require a different handling of the decimal point. It is there-
fore possible to select between separators '.' (decimal point) and ',' (comma) using the
"Decim Sep" softkey (see "Decim Sep" on page 168).

If the spectrogram display is selected when you perform this function, the entire histo-
gram buffer with all frames is exported to a file. The data corresponding to a particular
frame begins with information about the frame number and the time that frame was
recorded. For large history buffers the export operation may take some time.

For details see Chapter 5.10.4, "ASCII File Export Format for Spectrograms”,
on page 533.

Remote command:

FORMat : DEXPort: TRACes on page 759

FORMat :DEXPort:DSEParator on page 758

MMEMory : STORe<n>:TRACe on page 774

MMEMory : STORe : SGRam on page 773
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Decim Sep «— Export

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

Remote command:
FORMat :DEXPort:DSEParator on page 758

1Q Export — Export
Opens a file selection dialog box to select an export file to which the I1Q data will be
stored. This function is only available in single sweep mode.

For details see Chapter 5.1.2.3, "Importing and Exporting 1/Q Data", on page 172.

Remote command:
MMEMory:STORe:IQ:STATe on page 772
MMEMory : STORe: TQ: COMM on page 772

Import
Provides functions to import data.

IQ Import < Import
Opens a file selection dialog box to select an import file that contains IQ data. This
function is only available in single sweep mode.

For details see Chapter 5.1.2.3, "Importing and Exporting 1/Q Data", on page 172.

Remote command:
MMEMory:LOAD:IQ:STATe on page 772

File Manager

Opens the "File Manager" dialog box and a submenu to manage mass storage media
and files. In the upper left corner, the current drive is displayed. Below the folders and
subfolders of the current directory are displayed.

For details on navigation see also Chapter 5.1.2.2, "File Selection Dialog Boxes",
on page 170.

The following tasks can be performed:

® copying files from flash disk to other media
® copying files into another directory
® renaming and deleting files

Edit Path < File Manager
Opens the directory list to select the drive and folder for the file to be stored or loaded.
The default pathis C:\r s\instr\user.

Remote command:
MMEMory :MSTS on page 946
MMEMory:CDIRectory on page 941

New Folder — File Manager

Creates a new folder and opens an edit dialog box to enter name and path (absolute or
relative to the current directory) of the new folder.
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Remote command:
MMEMory :MDIRectory on page 945

Copy < File Manager
Copies the selected item to the clipboard. The item can be copied later using the Paste
softkey.

Remote command:
MMEMory : COPY on page 942

Rename < File Manager
Opens an edit dialog box to enter a new file or folder name.

Remote command:
MMEMory : MOVE on page 945

Cut — File Manager
Copies the selected file to the clipboard. If the file is later copied to a different directory
using the Paste softkey, it is deleted in the current directory.

Paste — File Manager
Copies a file from the clipboard to the currently selected directory.

Delete < File Manager
Deletes the selected item after confirmation.

Remote command:
MMEMory : DELete on page 943
MMEMory:RDIRectory on page 948

Sort Mode — File Manager
Opens a submenu to select the sorting mode for the displayed files. The entry for the
next higher directory level ("..") and the folders are always located at the top of the list.

Name < Sort Mode — File Manager
Sorts the displayed files in alphabetical order of the file names.

Date < Sort Mode — File Manager
Sorts the displayed files in respect to the date.

Extension — Sort Mode — File Manager
Sorts the displayed files in respect to the extension.

Size — Sort Mode — File Manager
Sorts the displayed files in respect to the size.

File Lists (1/2) — File Manager
Splits the screen to copy files from one directory to the other. The focus between the
two panes is switched using the [FIELD RIGHT] and [FIELD LEFT] keys.

Current File List (1/2) — File Manager
Changes the focus to the selected file list.
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Network Drive — File Manager
Opens the "Map Network Drive" dialog box and submenu.

Map Network Drive <— Network Drive — File Manager
Sets the focus on the "Drive" list.

Remote command:

MMEMory :NETWork : MAP on page 947

MMEMory :NETWork: USEDdrives? on page 948
MMEMory :NETWork:UNUSeddrives? on page 947

Disconnect Network Drive < Network Drive < File Manager
Opens the "Disconnect Network Drive" dialog box. In the "Drive" list, select the drive
you want to disconnect and confirm with "OK".

Remote command:
MMEMory :NETWork:DISConnect on page 947

5.1.2.2 File Selection Dialog Boxes

The "Save" and "Recall" dialog boxes are used to save and recall settings and data
files. The "File Manager" allows you to copy, delete or rename data files on the
R&S FSVA/FSV. These and other file selection dialog boxes are very similar.

Save D |X|
Drive:[t‘uﬁ(c:) :]Path:[ [Ouser (C:\FSVY_1.60\e :]

Files |Size -

[0 AdemodPredefined

[0 C2kDeftChannelTables

[0 c2kDeftMsChannelTables
[0 C2kUserChannelTables

[0 C2kUserMsChannelTables
(1 chan_tab

L—

File Name: [Sa\.-'e_OO 1

Comment [

-

I W Current Settings a
All Transducers

W All Traces

" All Limit Lines

N Noise - ENR

l_ MNoise - Loss Settings

" MNoise - Calibration data

AAFTRA AW Tl

[ Save ] [ Cancel

L
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Drive

The data is stored on the internal flash disk or, if selected, on a memory stick or net-
work drive. The mass media are assigned to the volume names as follows:

Drive Designation Comment
C operating system, firmware and stored instrument for customer data
settings
A USB floppy drive if connected
D USB memory stick or USB CD-ROM if connected
E..Z additional USB mass storage devices or mounted if connected
LAN volumes

Path

The current path contains the drive and the complete file path to the currently selected
folder.

To set the focus on the "Path” list, press the Select Path/ Edit Path softkey.

Files
This list contains the files and folders contained in the currently selected path.

To set the focus on the "Files" list, press the Select File softkey.

File Name
The "File Name" field contains the name of the data file without the path or extension.
To set the focus on "File Name" field, press the Edit File Name softkey.

In the "Save" dialog box, the field already contains a suggestion for a new name: the
file name used in the last saving process is used, extended by an index. For example,
if the name last used was test 004, the new name test 005 is suggested, but only
if this name is not in use. You can change the suggested name as you like.

By default, the name of a settings file consists of a base name followed by an under-
score and three numbers, e.g. 1imit lines 005. In the example, the base name is
limit lines. The base name can contain characters, numbers and underscores.
The file extension df1 is added automatically.

Comment

The comment is optional and may contain a description for the data file.

To set the focus on the "Comment" field, press the Edit Comment softkey.

Items

When saving data files you can select which data and settings are stored; when recall-
ing such files, this field indicates which items were included during storage. In the "File
Manager", this field is not available.
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Which items are available depends on the installed options. The following items may

be included:

Item

Description

Current Settings

Current measurement settings

All Transducers

All transducer factor files.

(Note: Restoring a saveset overwrites transducer factor files on the hard disk
that have the same name as those in the saveset. For more information, read
"Saving and recalling transducer and limit line settings" on page 163.)

All Traces All active traces; R&S FSV-K30 only: also calibration data

All Limit Lines All limit line files (Note: information on which limit lines are active is stored with
the "Current Settings")

Spectrograms Spectrogram trace data (only available if spectrogram display is currently
active, R&S FSV-K14 only)

Noise - ENR Data in "ENR Settings" dialog box (R&S FSV-K30 only)

Noise - Loss Settings

Data in "Loss Settings" dialog box (R&S FSV-K30 only)

Noise - Calibration data

Results from calibration measurement (R&S FSV-K30 only)

K40 Results

All current phase noise trace results (R&S FSV-K40 only)

WLAN Results

Stores the trace and table results for WLAN measurements(R&S FSV-K91
only)

WLAN IQ Data

Stores the measured 1/Q data (R&S FSV-K91 only)

WLAN User Limits

Stores any limit values modified in the table of results for WLAN measure-
ments (R&S FSV-K91 only)

WIMAX Results

Stores the trace and table results for WiMAX measurements(R&S FSV-K93
only)

Importing and Exporting I/Q Data

In addition to instrument settings and displayed traces, also captured I/Q data can be
exported to a file on the R&S FSVA/FSV. The stored data can then be imported again
at a later time, also by different applications, for further processing. For example, you
can capture 1/Q data using the I/Q Analyzer (see Chapter 5.5, "Instrument Functions -
I/Q Analyzer", on page 411) and then perform vector signal analysis on that data using
the R&S FSV-K70 option, if available.

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

The 1Q Import and 1Q Export functions are available from the "Save/Recall" menu,
which is displayed when you press the [Save/Rcl] key on the front panel.

They can also be performed remotely using the following commands:

MMEMory: STORe: IQ: STATe on page 772
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MMEMory:LOAD:TIQ:STATe on page 772

ig-tar File Format Specification

I/Q data is stored in a compressed format with the file extension .ig.tar.

An .iqg.tar file contains I/Q data in binary format together with meta information that
describes the nature and the source of data, e.g. the sample rate. The objective of
the .iqg. tar file format is to separate I/Q data from the meta information while still
having both inside one file. In addition, the file format allows you to preview the 1/Q
data in a web browser, and allows you to include user-specific data.

Contained files

An ig-tar file must contain the following files:

e |/Q parameter XML file, e.g. xyz .xml
Contains meta information about the 1/Q data (e.g. sample rate). The filename can
be defined freely, but there must be only one single 1/Q parameter XML file inside
an ig-tar file.

® |/Q data binary file, e.g. xyz.complex.float32
Contains the binary 1/Q data of all channels. There must be only one single 1/Q
data binary file inside an ig-tar file.

Optionally, an ig-tar file can contain the following file:

® |/Q preview XSLT file, e.g. open IgTar xml file in web browser.xslt
Contains a stylesheet to display the I/Q parameter XML file and a preview of the
I/Q data in a web browser.

1/Q Parameter XML File Specification

The content of the 1/Q parameter XML file must comply with the XML schema
RsIqgTar.xsd available at: http://www.rohde-schwarz.com/file/RslqTar.xsd.

In particular, the order of the XML elements must be respected, i.e. ig-tar uses an
"ordered XML schema". For your own implementation of the ig-tar file format make
sure to validate your XML file against the given schema.

The following example shows an 1/Q parameter XML file. The XML elements and attrib-
utes are explained in the following sections.

Sample 1/Q parameter XML file: xyz.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl"
href="open IqTar xml file in web browser.xslt"?>
<RS_TIQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemalocation="RsIqgTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<Name>FSV-K10</Name>
<Comment>Here is a comment</Comment>

<DateTime>2011-01-24T14:02:49</DateTime>


http://www.rohde-schwarz.com/file/RsIqTar.xsd
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<Samples>68751</Samples>

<Clock unit="Hz">6.5e+006</Clock>

<Format>complex</Format>

<DataType>float32</DataType>

<ScalingFactor unit="V">1</ScalingFactor>

<NumberOfChannels>1</NumberOfChannels>
<DataFilename>xyz.complex.float32</DataFilename>
<UserData>

<UserDefinedElement>Example</UserDefinedElement>
</UserData>

<PreviewData>...</PreviewData>

</RS_IQ TAR FileFormat>

Element Description

RS_IQ_TAR_FileFormat | The root element of the XML file. It must contain the attribute
fileFormatVersion that contains the number of the file format definition.
Currently, fileFormatVersion "2"is used

Name Optional: describes the device or application that created the file.
Comment Optional: contains text that further describes the contents of the file.
DateTime Contains the date and time of the creation of the file. Its type is xs:dateTime

(see RsIgTar.xsd).

Samples Contains the number of samples of the I/Q data. For multi-channel signals all
channels have the same number of samples. One sample can be:

® A complex number represented as a pair of | and Q values

® A complex number represented as a pair of magnitude and phase values
®  Areal number represented as a single real value

See also Format element.

Clock Contains the clock frequency in Hz, i.e. the sample rate of the I/Q data. A signal
generator typically outputs the 1/Q data at a rate that equals the clock frequency.
If the I/Q data was captured with a signal analyzer, the signal analyzer used the
clock frequency as the sample rate. The attribute unit must be set to "Hz".

Format Specifies how the binary data is saved in the I/Q data binary file (see

DataFilename element). Every sample must be in the same format. The for-

mat can be one of the following:

®  Complex: Complex number in cartesian format, i.e. | and Q values inter-
leaved. | and Q are unitless

®  Real: Real number (unitless)

®  Polar: Complex number in polar format, i.e. magnitude (unitless) and phase
(rad) values interleaved. Requires DataType = float32 or float64

DataType Specifies the binary format used for samples in the 1/Q data binary file (see
DataFilename element and "I/Q Data Binary File" on page 176). The follow-
ing data types are allowed:

® int8: 8 bit signed integer data

int16: 16 bit signed integer data

int32: 32 bit signed integer data

float32: 32 bit floating point data (IEEE 754)

float64: 64 bit floating point data (IEEE 754)
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Element Description

ScalingFactor Optional: describes how the binary data can be transformed into values in the
unit Volt. The binary 1/Q data itself has no unit. To get an I/Q sample in the unit
Volt the saved samples have to be multiplied by the value of the
ScalingFactor. For polar data only the magnitude value has to be multiplied.
For multi-channel signals the ScalingFactor must be applied to all channels.

The ScalingFactor must be > 0. If the ScalingFactor element is not
defined, a value of 1 V is assumed.

NumberOfChannels Optional: specifies the number of channels, e.g. of a MIMO signal, contained in
the 1/Q data binary file. For multi-channels, the I/Q samples of the channels are
expected to be interleaved within the 1/Q data file (see "I/Q Data Binary File"
on page 176). If the NumberOfChannels element is not defined, one channel
is assumed.

DataFilename Contains the filename of the I/Q data binary file that is part of the ig-tar file.

It is recommended that the filename uses the following convention:

<xyz>.<Format>.<Channels>ch.<Type>

®  <xyz> = a valid Windows file name

®  <Format> = complex, polar or real (see Format element)

®  <Channels> = Number of channels (see NumberOfChannels element)

o <Type> = float32, float64, int8, int16, int32 or int64 (see DataType ele-
ment)

Examples:

® xyz.complex.1ch.float32
® xyz.polar.1ch.float64

® xyz.real.1ch.int16

®  xyz.complex.16ch.int8

UserData Optional: contains user, application or device-specific XML data which is not
part of the 1g-tar specification. This element can be used to store additional
information, e.g. the hardware configuration. It is recommended that you add
user data as XML content.

PreviewData Optional: contains further XML elements that provide a preview of the 1/Q data.
The preview data is determined by the routine that saves an ig-tar file (e.g.
R&S FSVA/FSV). For the definition of this element refer to the RsIgTar.xsd
schema. Note that the preview can be only displayed by current web browsers
that have JavaScript enabled and if the XSLT stylesheet

open IqTar xml file in web browser.xslt is available.

Example: ScalingFactor
Data stored as int16 and a desired full scale voltage of 1V

ScalingFactor =1V /maximum int16 value =1V /2% = 3.0517578125e-5 V

Numerical value Numerical value x ScalingFac-
tor
Minimum (negative) int16 value -215=.32768 -1V
Maximum (positive) int16 value 215.1= 32767 0.999969482421875 V

Example: PreviewData in XML

<PreviewData>
<ArrayOfChannel length="1">
<Channel>

<PowerVsTime>
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<Min>
<ArrayOfFloat length="256">
<float>-95</float>
<float>-94</float>

<float>-93</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>0</float>
<float>-41</float>

<float>0</float>
</ArrayOfFloat>
</Max>
</PowerVsTime>
<Spectrum>
<Min>
<ArrayOfFloat length="256">
<float>-107</float>
<float>-96</float>

<float>-94</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-25</float>
<float>1</float>

<float>1</float>
</ArrayOfFloat>
</Max>
</Spectrum>
</Channel>
</ArrayOfChannel>

</PreviewData>

I/Q Data Binary File

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see Format element and DataType element). To allow reading and
writing of streamed I/Q data all data is interleaved, i.e. complex values are interleaved
pairs of | and Q values and multi-channel signals contain interleaved (complex) sam-
ples for channel 1, channel 2, channel 3 etc.

Example: NumberOfChannels - Element ordering for complex cartesian data
Complex data: I[channel no][time index], Q[channel no][time index]
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I[0][0], Q[0][O], // Channel 0, Complex sample 0
I[11[01, Qriiroj, // Channel 1, Complex sample 0
I[2]([0], Q[2]11[0], // Channel 2, Complex sample 0
I[01([11, Q[ol[1], // Channel 0, Complex sample 1
I(1]1011, Qr11111, // Channel 1, Complex sample 1
I[2]1[1], QIl2][1], // Channel 2, Complex sample 1
I[0][2], QI0]1[2], // Channel 0, Complex sample 2
I[1]1[2]1, QIl1]l[2], // Channel 1, Complex sample 2
I[21121, Ql2112], // Channel 2, Complex sample 2
I[0]([3], Q[0][3], // Channel 0, Complex sample 3
I[11([31, Q[11([3], // Channel 1, Complex sample 3
I[2][31, Q[2]113], // Channel 2, Complex sample 3

Manual Operation — Local Menu

When switched on, the instrument is always in the manual measurement mode and
can be operated via the front panel. As soon as the instrument receives a remote com-
mand, it is switched to the remote control mode.

In remote control mode, all keys of the instrument except the PRESET key are dis-
abled, see Chapter 5.1.1, "Instrument Setup and Interface Configuration — SETUP
Key", on page 138. The "LOCAL" softkey and the Display Update (On/Off) softkey are
displayed. Depending on the setting of the Display Update (On/Off) softkey, the dia-
grams, traces and display fields are displayed or hidden. For further details on the Dis-
play Update (On/Off) softkey refer to Chapter 5.1.1, "Instrument Setup and Interface
Configuration — SETUP Key", on page 138.

For details on remote control refer to Chapter 6.1, "Remote Control - Basics",
on page 537.

If you select the "Local" softkey while a self-alignment or a self-test is still running
(which was started remotely), the instrument only returns to the manual operation state
when the alignment or test is completed.

The change to manual operation consists of:

® Enabling the Front Panel Keys
Returning to manual mode enables all inactive keys. The main softkey menu of the
current mode is displayed.

® Displaying the measurement diagrams again.
The diagrams, traces and display fields are displayed again.

® Generating the "OPERATION COMPLETE" message
If, at the time of pressing the "LOCAL" softkey, the synchronization mechanism via
*OPC, *OPC? or *WAI is active, the currently running measurement procedure is
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aborted and synchronization is achieved by setting the corresponding bits in the
registers of the status reporting system.

® Setting Bit 6 (User Request) of the Event Status Register
With a corresponding configuration of the status reporting system, this bit immedi-
ately causes the generation of a service request (SRQ) to inform the control soft-
ware that the user wishes to return to front panel control. For example this can be
used to interrupt the control program and to correct instrument settings manually.
This bit is set each time the "LOCAL" softkey is pressed.

To return to manual operation

» Press the "LOCAL" softkey.

The instrument switches from remote to manual operation, but only if the local lock-
out function has not been activated in the remote control mode.

5.1.4 Measurement Documentation — PRINT Key
The PRINT key is used to select and configure the printer and to customize the screen
printout.
For detailed information on printer selection and installation refer to Chapter 4.2.4.7,

"Selecting and Configuring Printers", on page 41.

To open the Print menu

> Press the PRINT key.

The "Print" menu is displayed.

Softkeys of the Print Menu

The following table shows all softkeys available in the "Print" menu. It is possible that
your instrument configuration does not provide all softkeys. If a softkey is only available
with a special option, model or (measurement) mode, this information is delivered in
the corresponding softkey description.
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L S@IECE ODJECL. .....vvveeeeeeeeeeectctete ettt ee e e ssas sttt en s s s nsnssaeaesesetenenans 180
L PredefiNed COlOrS. ... .uieeeeee ettt ee e ee e e eeeeeeneen e 180
L USEr DEfINEA COlOTS .. et ee e e e e e e e e e e e e e e eneeeeneeneeneaes 180
L SOt 0 DEFAUIL ...ttt ettt ettt e e e e e et e eeeenenana 180
(070] 1 0104 T=T0 | F5SN 180
[[aES e 1 I T (Y TR 180



General Settings, Printout and Instrument Settings

Print Screen

Starts to printout all test results displayed on the screen: diagrams, traces, markers,
marker lists, limit lines etc. Comments, title, date, and time are included at the bottom
margin of the printout. All displayed items belonging to the instrument software (soft-
keys, tables, dialog boxes) are not printed out.

The output is defined via the "Device Setup" on page 179 softkey. If the output is
saved in a file, the file name used in the last saving process is counted up to the next
unused name. If you use a file name that already exists, upon saving, a message is
displayed. Selecting "Yes" overwrites the existing file, selecting "No" aborts the saving
process. For further details on the file name and an example, refer to the "Save/
Recall" menu, "Edit File Name" on page 165 softkey.

Path Directory in which the file is stored. The default path is C:\r_s\instr\user
Files List of the existing files in the same format
File Name Name of the file

Remote command:

HCOPy [ :IMMediate<l|2>] on page 936
HCOPy [ : IMMediate<1|2>] :NEXT on page 936
HCOPy:ITEM:ALL on page 937

Device Setup

Opens the "Hardcopy Setup"” dialog box to define the output: image file, clipboard, or
the printer. The dialog box consists of two tabs which are selected via the "Device
(1/2)" on page 179 softkey.

For further information refer to Chapter 4.2.4.7, "Selecting and Configuring Printers",
on page 41.

Remote command:

HCOPy:DEVice:LANGuage<1 | 2> on page 935

HCOPy:DESTination<1|2> on page 934

HCOPy:PAGE:ORIentation<1|2> on page 938

HCOPy:TDSTamp:STATe<1|2> on page 938
SYSTem:COMMunicate:PRINter:ENUMerate:FIRSt? on page 964
SYSTem:COMMunicate:PRINter:ENUMerate [ :NEXT] ? on page 965

Device (1/2)

Selects the tab of the device in the "Device Setup" dialog box. The analyzer is able to
manage two print settings independently of each other. For each device the print set-
ting is displayed on the corresponding tab of the "Device Setup" dialog box ( "Device

Setup" on page 179 softkey).

For further information refer to Chapter 4.2.4.7, "Selecting and Configuring Printers",
on page 41.

Colors
Opens a submenu to define the colors to be used. For details see "Print Colors"
on page 157 softkey of the "Setup" menu.

The submenu contains the following commands:
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"Select Print Color Set" on page 180
"Color (On/Off)" on page 180
"Select Object" on page 180
"Predefined Colors" on page 180
"User Defined Colors" on page 180
"Set to Default" on page 180

Select Print Color Set < Colors
For details see "Select Print Color Set" on page 157 softkey of the "Setup" menu.

Color (On/Off) < Colors
For details see "Color (On/Off)" on page 156 softkey of the "Setup” menu.

Select Object — Colors
For details see "Select Object" on page 156 softkey of the "Setup" menu.

Predefined Colors — Colors
For details see "Predefined Colors" on page 156 softkey of the "Setup" menu.

User Defined Colors < Colors
For details see "User Defined Colors" on page 157 softkey of the "Setup" menu.

Set to Default — Colors
For details see "Set to Default" on page 157 softkey of the "Setup" menu.

Comment

Opens dialog box to enter a comment. Max. 120 characters are allowed. 60 characters
fit in one line. In the first line, at any point a manual line-feed can be forced by entering
II@II.

Date and time are inserted automatically. The comment is printed below the diagram
area, but not displayed on the screen. If a comment should not be printed, it must be
deleted.

For details on the alphanumeric entries refer to Chapter 4.4.3.2, "Entering Alphanu-
meric Parameters”, on page 65.

Remote command:
HCOPy:ITEM:WINDow: TEXT on page 937

Install Printer
Opens the "Printers and Faxes" window to install a new printer. All printers that are
already installed are displayed.

For further information refer to Chapter 4.2.4.7, "Selecting and Configuring Printers",
on page 41.

Only user accounts with administrator rights can install a printer.
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5.1.5 User-Defined Menu — USER key

The USER key displays a user-defined menu. The softkeys displayed here can be

labelled and assigned to user-defined settings files as required.

To open the user-defined menu

» Press the USER key.

The "User" menu is displayed.

Softkeys of the "User" menu

The "User" menu contains 8 user-definable softkeys as well as a "User Preference
Setup" softkey that allows you to define them. Pressing one of the user-definable soft-
keys has the same effect as the Save File / Recall File function for a pre-defined set-
tings file. The definitions for these softkeys remain unchanged even after a reset func-

tion and after updating the firmware.

As opposed to recalling a settings file via the "Save/Recall" menu, when a saved set-
tings file is loaded using one of the user-definable softkeys, the only item to be loaded

is the current (measurement) settings - no trace settings, transducer or limit line config-

urations etc.

"User Preference Setup” softkey

Opens an "ApplicationManager" dialog to set up the user-defined softkeys.

User Preferences Setup

User key saveset

User key label

1 Empty

Z|H:\etvi\SWhuser\Save2.dfl Settings_2
3|H\etvi\SWhuserySave3.dfl Settings_3
4lH:\etviSWhuseriySavedd.dfl Settings_4
S|H:\etviSWhuser\Saveb.dfl Settings_5
) Empty

FH \etvi\SWhuseriySave7.dfl Settings_7
g|H:\etv\SW\user\Saves.dfl Settings_8

[ Save ] [ Cancel ]

For each user-definable softkey (1-8), you can define a key label and assign a settings

file that is to be loaded when the softkey is selected.

SCPI command:

MMEMory : USER<Softkey> on page 951
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To define the key label

1. Click into the table entry for the corresponding softkey.
2. Enter a label for the softkey.
3. Press ENTER.

To assign a settings file

1. Click into the table entry for the corresponding softkey.

2. In the file selection dialog, select a stored settings file to be recalled when the soft-
key is selected.

3. Click "Select".
The selected file is displayed in the "ApplicationManager" dialog.

To store the softkey settings

» Click "Save" to store the user-defined softkey definitions.

5.2 Measurement Parameters

In this section all menus necessary for setting measurement parameters are described.
For details on changing the mode refer to Chapter 5.4.1, "Measurement Mode Selec-
tion — MODE Key", on page 406.

@ Editing measurement parameters in the information bar

The currently defined main measurement parameters are displayed in the information
bar of the display. They can easily be edited by touching the setting in the display (with
a finger or mouse pointer). The corresponding (edit) dialog box is displayed where you
can edit the setting.

If you touch the setting in the display longer than 1 second or right-click it, a context-
sensitive menu is displayed. The entries correspond to the functions available in the
softkey menu for that setting.
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Table 5-1: Sweep range variables
Abbrev | Definition | R&S FSVA/ R&S FSVA/ R&S FSVA/ R&S FSVA/ R&S FSVA/
. FSV4 value FSV7 value FSV13 value | FSV30 value |FSV40 value
frnax max. fre- 4 GHz 7 GHz 13.6 GHz 30 GHz 40 GHz

quency
frnin min. fre- 0 Hz 0 Hz 0 Hz 0 Hz 0 Hz

quency

available
span,, | smallest 10 Hz 10 Hz 10 Hz 10 Hz 10 Hz

selectable

span >0

Hz
e Initializing the Configuration — PRESET Key.......cccooiiiiiiiiieieeciecivierieeee e 183
e Selecting the Frequency and Span — FREQ Key.......ccccccevviiiiiiiiiiiieeee e 185
e Setting the Frequency Span — SPAN KEY.......ccccveiiiiiiie i 191
e Setting the Level Display and Configuring the RF Input — AMPT Key.................. 192
e Defining Automatic Settings — AUTO SET KeY.....ooviiiiiiiiiiiiieiiiieee e, 201
e Setting the Bandwidths and Sweep Time — BW Key.......oocceiiiiiiiiiiiiieieee, 205
e Configuring the Sweep Mode — SWEEP KeY.......cccooiiiiiciiiiiiiieeiee e 214
o Setting Traces — TRACE KeY......cc oottt a e 219
e Triggering the Sweep — TRIG KEY......viiiiiiiiiieei e 238

Initializing the Configuration — PRESET Key

The PRESET key resets the instrument to the default setting and therefore provides a
defined initial state as a known starting point for measurements.

If the "local lockout" function is active in the remote control mode, the PRESET key is
disabled.

5.21.1

Further information

® Chapter 5.2.1.2, "Initial Configuration”, on page 184

Task

® Chapter 5.2.1.1, "Presetting the Instrument”, on page 183

Presetting the Instrument

1. Define the data set for the presetting:

a) To retrieve the originally provided settings file (see Chapter 5.2.1.2, "Initial Con-
figuration", on page 184), deactivate the "Startup Recall" softkey in the "SAVE/
RCL" menu.
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b) To retrieve a customized settings file, in the "File" menu, activate the "Startup
Recall" softkey, press the "Startup Recall Setup" softkey, and select the corre-
sponding file.

For details refer to Chapter 5.1.2, "Saving and Recalling Settings Files —
SAVE/RCL Key", on page 163.

2. Press the PRESET key to perform a preset.

Remote: *RST or SYSTem: PRESet

After you use the PRESET function, the history of previous actions is deleted, i.e. any
actions performed previously cannot be undone or redone using the UNDO/REDO
keys.

5.2.1.2

Initial Configuration

The initial configuration is selected such that the RF input is always protected against
overload, provided that the applied signal levels are in the allowed range for the instru-
ment.

The parameter set of the initial configuration can be customized using the "Startup
Recall" softkey in the "Save/Rcl" menu. For further information refer to Chapter 5.1.2,
"Saving and Recalling Settings Files — SAVE/RCL Key", on page 163.

Table 5-2: Initial configuration

Parameter Setting
mode Spectrum
sweep mode auto
center frequency frnax/2
center frequency step size 0.1 * span

span maximum possible (depends on instrument model)
RF attenuation 0dB

reference level -10 dBm

level range 100 dB log

level unit dBm

sweep time auto

resolution bandwidth auto (3 MHz)

video bandwidth auto (3 MHz)

FFT filters off
span/RBW 100
RBW/VBW 1
sweep cont
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Parameter Setting
trigger free run
trace 1 clr write
trace 2/3/4/5/6 blank
detector auto peak
frequency offset 0 Hz
reference level offset 0dB
reference level position 100 %
grid abs

cal correction on
noise source off
input RF

5.2.2 Selecting the Frequency and Span — FREQ Key

The FREQ key is used to configure the frequency axis, to set the frequency offset and
the signal track function. You can configure the frequency axis either by the start and
stop frequency or the center frequency and the span.

To open the Frequency menu

® Press the [FREQ] key.
The "Frequency" menu is displayed. The "Frequency Center" edit dialog box is dis-
played.

Menu and softkey description

® Chapter 5.2.2.1, "Softkeys of the Frequency Menu", on page 186

Tasks
® Chapter 5.2.2.2, "Specifying the Frequency Axis by the Start and Stop Frequency",
on page 190

® Chapter 5.2.2.3, "Specifying the Frequency Axis by the Center Frequency and the
Span", on page 190

® Chapter 5.2.2.4, "Specifying the Step Size for the Arrow Keys and the Rotary
Knob", on page 190

® Chapter 5.2.2.5, "Modifying the Frequency Axis by an Offset", on page 191
® Chapter 5.2.2.6, "Tracking Signals (Span > 0)", on page 191
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Softkeys of the Frequency Menu

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

LT o1 (= PSR 186
L S (=T o ] = SRS 186
L 0.1*SPan (SPAN > 0)......cueuruererereeeeeeeeeeeeeeeeeeesetetesesesssesesesesesessssssesaeseseseeens 187
L 0.1 RBW (SPAN 3 ).ttt see e e snen s e sese e 187
L 0.5*SPAN (SPAN 3 ).ttt e s et e ee e en s e s 187
L 0.5 RBW (SPAN > 0)....eveieeeeeeeeeee et eees e s s ee s s sess st ssesee s seseanseenens 187
L X*SPaAN (SPAN > 0)....vveeieieeeeeseeeeeeeeee s ee ettt 187
L X*RBW (SPAN > 0)...cuvevreeiereeeeeeeeeeesacsesesesesesesesesesesassssssssesesesesssssssesannanans 187
0= 11 (= ST 188
L SIMAIKET ...ttt 188
T3 U | OOORROTT 188
S - o RSP RS 188
) (o] o J PSRRI 188
FrequenCy OffSEL....... i e 188
SigNal Track (SPAN > 0)...eciiiiiiieieeiiiie ettt e e s e anbe e e e e sneeeas 189
L Track ONn/Off (SPAN > 0).....vvveeeeeececeeeeeeteeeeeeeeeeeeeeeeesaeaeteaeae s es e s s enananas 189
L Track BW (SPAN > 0)......c.cururueeerereeeeeeeeeeeseseeeeseetesseeseessssesesesesasessssesssssesssases 189
L Track Threshold (SPAN > 0)......c.cuiiieeeeeeeeeeeeeeeeeeeese e eseeee e ses s enenen e eees 189
L Select Trace (SPAN > 0)....cveveeeeeeeeereeeereeeeeeeeseeeeeeeeseseeeesen et seses e enenen e 189
EXEEINAI IMIXET ...ttt et e ettt e e e e e e e e e e s nnreeee 189
Center

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

span > 0: spanmin/2 s 1:center < 1:max - spanmin/2
span = 0: 0 HZz < fgnter < frnax
fax @and span,,;, are specified in the data sheet.

If the bandwidth extension option R&S FSV-B160 is active, center frequencies above
7 GHz are not available.

Remote command:
[SENSe: ] FREQuency:CENTer on page 808

CF Stepsize
Opens a submenu to set the step size of the center frequency.

The step size defines the value 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 10% of the "Center Frequency Stepsize".

The step size can be set to a fraction of the span (span > 0) or a fraction of the resolu-
tion bandwidth (span = Q) or it can be set to a fixed value manually.

Apart from the =Center, =Marker and Manual softkeys, the other softkeys are dis-
played depending on the selected frequency span.
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0.1*Span (span > 0) — CF Stepsize

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

Remote command:

FREQ:CENT:STEP:LINK SPAN, see [SENSe: ] FREQuency:CENTer:STEP: LINK
on page 808

FREQ:CENT:STEP:LINK:FACT 10PCT, see [SENSe:]FREQuency:CENTer:STEP:
LINK:FACTor on page 809

0.1*RBW (span > 0) < CF Stepsize
Sets the step size for the center frequency to 10 % of the resolution bandwidth.

This is the default setting.

Remote command:

FREQ:CENT:STEP:LINK RBW, See [SENSe: ] FREQuency:CENTer :STEP: LINK

on page 808

FREQ:CENT:STEP:LINK:FACT 10PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK:FACTor on page 809

0.5*Span (span > 0) — CF Stepsize

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

Remote command:

FREQ:CENT:STEP:LINK SPAN, see [SENSe: ] FREQuency:CENTer:STEP:LINK
on page 808

FREQ:CENT:STEP:LINK:FACT 50PCT, see [SENSe:]FREQuency:CENTer:STEP:
LINK:FACTor on page 809

0.5*RBW (span > 0) < CF Stepsize
Sets the step size for the center frequency to 50 % of the resolution bandwidth.

Remote command:

FREQ:CENT:STEP:LINK RBW, See [SENSe:]FREQuency:CENTer:STEP:LINK
on page 808

FREQ:CENT:STEP:LINK:FACT 50PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK:FACTor on page 809

x*Span (span > 0) — CF Stepsize
Opens an edit dialog box to set the step size for the center frequency as a percentage
(%) of the span.

Remote command:

FREQ:CENT:STEP:LINK SPAN, see [SENSe: | FREQuency:CENTer:STEP: LINK
on page 808

FREQ:CENT:STEP:LINK:FACT 20PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK on page 808

x*RBW (span > 0) — CF Stepsize

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



Measurement Parameters

Remote command:

FREQ:CENT:STEP:LINK RBW, see [SENSe: | FREQuency:CENTer:STEP:LINK

on page 808

FREQ:CENT:STEP:LINK:FACT 20PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK on page 808

=Center « CF Stepsize
Sets the step size to the value of the center frequency and removes the coupling of the
step size to span or resolution bandwidth.

This function is especially useful for measurements of the signal harmonics. In this
case, each stroke of the arrow key selects the center frequency of another harmonic.

=Marker «— CF Stepsize
Sets the step size to the value of the current marker and removes the coupling of the
step size to span or resolution bandwidth.

This function is especially useful for measurements of the signal harmonics. In this
case, each stroke of the arrow key selects the center frequency of another harmonic.

Manual — CF Stepsize
Opens an edit dialog box to enter a fixed step size for the center frequency.

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 808

Start
Opens an edit dialog box to define the start frequency. The following range of values is
allowed:

fmin = fstart = fmax — Spanmn
frmins Tmax @nd spany,;, are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency:STARt on page 811

Stop
Opens an edit dialog box to define the stop frequency. The following range of values
for the stop frequency is allowed:

fmin + spanmin = stop s fma\x
f min » T max @nd span,;, are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency: STOP on page 811

Frequency Offset
Opens an edit dialog box to enter a frequency offset that shifts the displayed frequency
range by the specified offset.

The softkey indicates the current frequency offset. The allowed values range from
-100 GHz to 100 GHz. The default setting is 0 Hz.

Remote command:
[SENSe: ] FREQuency:OFFSet on page 810
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Signal Track (span > 0)
Opens a submenu to define the signal tracking characteristics:

® search bandwidth
® threshold value
® trace

The search bandwidth and the threshold value are shown in the diagram by two verti-
cal lines and one horizontal line, which are labeled as "TRK". After each sweep the
center frequency is set to the maximum signal found within the searched bandwidth. If
no maximum signal above the set threshold value is found in the searched bandwidth,
the track mechanism stops.

The submenu contains the following softkeys:

® "Track On/Off (span > 0)" on page 189

® "Track BW (span > 0)" on page 189

® "Track Threshold (span > 0)" on page 189
® "Select Trace (span > 0)" on page 189

Track On/Off (span > 0) — Signal Track (span > 0)
Switches the signal tracking on and off.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:STRack[:STATe] on page 717

Track BW (span > 0) — Signal Track (span > 0)
Opens an edit dialog box to set the search bandwidth for signal tracking. The fre-
quency range is calculated as a function of the center frequency.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:STRack:BANDwidth |BWIDth
on page 715

Track Threshold (span > 0) — Signal Track (span > 0)
Opens an edit dialog box to set the threshold value for signal tracking.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:STRack:THReshold on page 716

Select Trace (span > 0) < Signal Track (span > 0)
Opens an edit dialog box to select the trace on which the signal is tracked.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:STRack:TRACe on page 716

External Mixer
Opens the "Ext. Mixer" submenu to activate and configure an optional external mixer.
This function is only available for R&S FSVA/FSV30 and 40 instruments with the B21
option installed.

For details on the external mixer functionality, see Chapter 5.8, "Instrument Functions —
External Mixer (Option R&S FSV-B21)", on page 488.
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5.2.2.2 Specifying the Frequency Axis by the Start and Stop Frequency

1. Press the Start softkey and enter a start frequency.

2. Press the Stop softkey and enter a stop frequency.

5.2.2.3 Specifying the Frequency Axis by the Center Frequency and the Span

1. Press the FREQ key and enter a center frequency in the "Frequency Center" edit
dialog box.

2. Press the SPAN key and enter the bandwidth you want to analyze.

6 Entering a value of 0 Hz causes a change to the zero span analysis mode.

5.2.2.4 Specifying the Step Size for the Arrow Keys and the Rotary Knob

1. Press the CF Stepsize softkey.

The available softkeys depend on the selected frequency span (zero span or
span > 0).

2. To define the step size of the center frequency:

a) Ifspan>0:

Press "0.1*Span”, "0.5*Span" or "x*Span" to define the step size for the center
frequency as percentage of the span (see CF Stepsize).

b) If span=0:

Press "0.1*RBW", "0.5*RBW", or "x*RBW" to define the step size for the center
frequency as percentage of the resolution bandwidth (see CF Stepsize).

c) Press the =Center softkey to set the step size to the value of the center fre-
quency and remove the dependency of the step size to span or resolution
bandwidth.

d) Press the =Marker softkey to set the step size to the value of the marker and
remove the dependency of the step size to span or resolution bandwidth.

e) Press the Manual softkey and enter a fixed step size for the center frequency.

The step size assigned to arrow keys corresponds to the selected value.
The step size of the rotary knob is always 10 % of it.
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Modifying the Frequency Axis by an Offset

® Press the Frequency Offset softkey and enter the offset to shift the displayed fre-
guency span.

Tracking Signals (Span > 0)

Note that signal tracking is available for frequency spans > 0.

® Press the Signal Track (span > 0) softkey to open the submenu and start and stop
signal tracking with specified parameters.

® Press the Track On/Off (span > 0) softkey to switch signal tracking on or off.

® Press the Track BW (span > 0) softkey and enter a bandwidth for signal tracking.

® Press the Track Threshold (span > 0) softkey and enter the threshold for signal
tracking.

® Press the Select Trace (span > 0) softkey and select the trace for signal tracking.

Setting the Frequency Span — SPAN Key
The SPAN key is used to set the frequency span to be analyzed.

To open the Span menu

® Press the SPAN key.
The "Span" menu is displayed. For span > 0 an edit dialog box to enter the fre-
quency is displayed. For zero span, an edit dialog box to enter the sweep time is
displayed.

Menu and softkey description

® Chapter 5.2.3.1, "Softkeys of the Span Menu", on page 191

Task
® Chapter 5.2.3.2, "Specifying the Span (Alternatives)", on page 192

Softkeys of the Span Menu

The following chapter describes all softkeys available in the "Span" menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only
available with a special option, model or (measurement) mode, this information is pro-
vided in the corresponding softkey description.

ST o= T Y/ =T a1 - | S 192
U1 ST o 7= o T PPURRPS 192
p = (o IS o= | o P ERRR RSP 192
= 1] T = o USSR 192



Measurement Parameters

Span Manual
Opens an edit dialog box to enter the frequency span. The center frequency remains
the same when you change the span.

The following range is allowed:

span =0: 0 Hz

span >0: spany, < f gpan < T max

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

Remote command:
[SENSe: ] FREQuency: SPAN on page 810

Full Span
Sets the span to the full frequency range of the R&S FSVA/FSV specified in the data
sheet. This setting is useful for overview measurements.

Remote command:
[SENSe: ] FREQuency:SPAN:FULL on page 810

Zero Span
Sets the span to 0 Hz (zero span). The x-axis becomes the time axis with the grid lines
corresponding to 1/10 of the current sweep time ("SWT").

Remote command:
FREQ:SPAN OHz, see [SENSe: ] FREQuency: SPAN on page 810

Last Span
Sets the span to the previous value. With this function e.g. a fast change between
overview measurement and detailed measurement is possible.

Remote command:

5.2.3.2 Specifying the Span (Alternatives)

1. To set the span, use the Span Manual, Full Span, Zero Span and Last Span soft-
keys.

2. To define a frequency range, use the Start and Stop softkeys of the "Frequency"”
menu.

3. In zero span, the span corresponds to the sweep time. In that case, press the
Sweeptime Manual softkey and enter a sweep time.

5.2.4 Setting the Level Display and Configuring the RF Input — AMPT Key

The AMPT key is used to set the reference level, the level range and unit, the scaling
and the RF attenuation.
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To open the amplitude menu
® Press the AMPT key.

The "Amplitude" menu is displayed. The "Reference Level" dialog box is displayed.
Menu and softkey description

® Chapter 5.2.4.1, "Softkeys of the Amplitude Menu", on page 193

Tasks

® Chapter 5.2.4.2, "Specifying the Amplitude", on page 200

® Chapter 5.2.4.3, "Using Electronic Attenuation (Option Electronic Attenuator,
R&S FSV-B25)", on page 200

Softkeys of the Amplitude Menu

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

L= Y SR 193
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L RaNGe LOG MANUAL..........cceveveeiereeiieseeeeeeteeses s eseesess et sesssnn s seseneaen 195
L RANGE LINEAT Yo..vvvrvevveeeeeeeeeeeeeeeeeecaete e eee s e s s aeae et nesenenennanas 195
L RANGE LiN. UNit...evieieieeeeeeeeeeeeececececee ettt aeae et es s s e nanans 195
L0 U 195
(== 1 0] o T T SRR 196
RF Atten Manual/Mech Att Manual............ccueeiiiiiiiiieeiee e 196
RF Atten AULO/MECHh At AUTO...ccii i 197
ELAHEN ON/OM ..ttt e e st e e e s st e e e e snteeeeesanseeeeeennns 197
El Atten Mode (AULO/MEN)......coiiiiiiieiiieee et 197
REF LEVEI OFfSEL..... et e e e e e e e e e e e e e e e naennes 198
REf LEVEI POSIHION.....eieiiiiiiiie et r e e e e e e e e e s snnnnnee 198
Grid ADS/REI ...t e et e e e s ee e 198
I\ o] [T o] = Tox 1] o PSRRI 198
Ta] o 10 S (X @1 B [ T PUURRRR 199
INPUE 50 Q75 Q0 ettt e ab et e st e s b e e 199
(Bypassing the JYIG Filter........cou it 199
Ref Level

Opens an edit dialog box to enter the reference level in the current unit (dBm, dBpV,
etc).
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The reference level is the maximum value the AD converter can handle without distor-
tion of the measured value. Signal levels above this value will not be measured cor-
rectly, which is indicated by the "IFOVL" status display.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 753

Range
Opens a submenu to define the display range of the level axis.

Range Log 100 dB — Range
Sets the level display range to 100 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG,see DISPlay|[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 752

Display range:

DISP:WIND:TRAC:Y 100DB, see DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe]
on page 752

Range Log 50 dB — Range
Sets the level display range to 50 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG,see DISPlay|[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 752

Display range:

DISP:WIND:TRAC:Y 50DB, see DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe]
on page 752

Range Log 10 dB — Range
Sets the level display range to 10 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG, see DISPlay[:WINDow<n>] :TRACe<t>:Y:
SPACing on page 752

Display range:

DISP:WIND:TRAC:Y 10DB, see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 752

Range Log 5 dB «— Range
Sets the level display range to 5 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG, see DISPlay[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 752

Display range:

DISP:WIND:TRAC:Y 5DB, see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 752
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Range Log 1 dB «— Range
Sets the level display range to 1 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG, see DISPlay[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 752

Display range:

DISP:WIND:TRAC:Y 1DB, see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 752

Range Log Manual — Range

Opens an edit dialog box to define the display range of a logarithmic level axis man-
ually.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG, see DISPlay[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 752

Display range:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] on page 752

Range Linear % — Range
Selects linear scaling for the level axis in %.

The grid is divided into decadal sections.

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

Remote command:

DISP:TRAC:Y:SPAC LIN, see DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 752

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

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

Remote command:
DISP:TRAC:Y:SPAC LDB,see DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 752

Unit
Opens the "Unit" submenu to select the unit for the level axis.

The default setting is dBm.
If a transducer is switched on, the softkey is not available.
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In general, the signal analyzer measures the signal voltage at the RF input. The level
display is calibrated in RMS values of an unmodulated sine wave signal. In the default
state, the level is displayed at a power of 1 mW (= dBm). Via the known input impe-
dance (50 Q or 75 Q), conversion to other units is possible. The following units are
available and directly convertible:

dBm
dBmV
dBuVv
dBuA
dBpW
Volt
Ampere
Watt

Remote command:
CALCulate<n>:UNIT:POWer on page 746

Preamp On/Off
Switches the preamplifier on and off.

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

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 349.

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

Remote command:
INPut:GAIN:STATe on page 768

RF Atten Manual/Mech Att Manual

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

The mechanical attenuation can be set in 10 dB steps.

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

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

The RF attenuation defines the level at the input mixer according to the formula:
levelyier = leveliy, — RF attenuation

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

|
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When measuring spurious emissions, using this softkey automatically opens the
"Sweep List" dialog box, see "Sweep List dialog box" on page 349.

Remote command:
INPut:ATTenuation on page 762

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

When measuring spurious emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 349.

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

Remote command:
INPut:ATTenuation:AUTO on page 763

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

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

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

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

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the
stop or center frequency is reduced below 7 GHz, this function is available again.
When the electronic attenuator is switched off, the corresponding RF attenuation mode
(auto/manual) is automatically activated.

Remote command:
INPut:EATT:AUTO on page 766

El Atten Mode (Auto/Man)

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

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the
stop or center frequency is reduced below 7 GHz, electronic attenuation is available
again. If the electronic attenuation was defined manually, it must be re-defined.
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The attenuation can be varied in 1 dB steps from 0 to 30 dB. Other entries are rounded
to the next lower integer value.

To re-open the edit dialog box for manual value definition, select the "Man" mode
again.

If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

Remote command:
INPut:EATT:AUTO on page 766
INPut:EATT on page 766

Ref Level Offset

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

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel:0OFFSet on page 754

Ref Level Position

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

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RPOSition on page 754

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

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

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

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :MODE on page 753

Noise Correction
If activated, the results are corrected by the instrument's inherent noise, which increa-
ses the dynamic range.

"ON" A reference measurement of the instrument's inherent noise is carried
out. The noise power measured is then subtracted from the power in
the channel that is being examined.

The inherent noise of the instrument depends on the selected center
frequency, resolution bandwidth and level setting. Therefore, the cor-
rection function is disabled whenever one of these parameters is
changed. A disable message is displayed on the screen. Noise cor-
rection must be switched on again manually after the change.
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"OFF" No noise correction is performed.

"AUTO" Noise correction is performed. After a parameter change, noise cor-
rection is restarted automatically and a new correction measurement
is performed.

Remote command:
[SENSe: ] POWer:NCORrection on page 853

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

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

Remote command:
INPut:COUPling on page 763

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

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

All levels specified in this Operating Manual refer to the default setting of the instru-
ment (50 Q).

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

Remote command:
INPut:IMPedance on page 768

(Bypassing the )YIG Filter
If the option R&S FSVA-B11 is installed, the YIG preselector can be bypassed.

This function is only available for R&S FSVA instruments.

If the YIG preselector at the input of the R&S FSVA is removed from the signal path,
you can use the maximum bandwidth for signal analysis. However, image-frequency
rejection is no longer ensured.

Note that the YIG preselector is active only on frequencies greater than 7 GHz. There-
fore, switching the YIG preselector on and 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).
® 1/Q Analyzer

e GSM

°® VSA

INPut:FILTer:YIG[:STATe] on page 767
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Specifying the Amplitude

1. Set the reference level, offset and position using the "Ref Level", "Ref Level Offset"
and "Ref Level Position" softkeys (see "Ref Level" on page 193, "Ref Level Offset"
on page 198 and "Ref Level Position" on page 198).

2. Select the level range and the unit for the level axis using the "Range" and "Unit"
softkeys (see "Range" on page 194 and "Unit" on page 195).

3. Set the scaling using the "Ref Level Position" and/or "Grid Abs/Rel" softkeys (see
"Ref Level Position" on page 198 and "Grid Abs/Rel " on page 198).

4. Set the attenuation using the "RF Atten Manual/Mech Atten Manual" or "RF Atten
Auto/Mech Att Auto", or (for option B25 only) "El Atten Mode" softkeys (see"RF
Atten Manual/Mech Att Manual" on page 196, "RF Atten Auto/Mech Att Auto"
on page 197, "El Atten Mode (Auto/Man)" on page 197).

5. Define the RF input coupling using the "Input (AC/DC)" softkey, or a reference
impedance using the "Input (50Q/75Q)" softkey (see "Input (AC/DC)" on page 199,
"Input 50 Q/75 Q " on page 199).

6. If available, activate or deactivate the RF Preamplifier (option R&S FSV-B22/B24)
using the "Preamp" softkey (see "Preamp On/Off" on page 196).

Using Electronic Attenuation (Option Electronic Attenuator, R&S FSV-B25)

Besides the mechanical attenuator at the RF input, the R&S FSVA/FSV also offers an
electronic attenuation setting (option Electronic Attenuator B25). The electronic attenu-
ator can be set manually or automatically. The default attenuation is preset by the
mechanical attenuator. The attenuation can be varied in 1 dB steps from 0 to 30 dB.
Other entries are rounded to the next lower integer value.

In automatic mode, the electronic attenuator is set to 0 dB. If a reference level outside
the allowed 30 dB range is set, the mechanical attenuator performs the setting. From
this new reference level to over 30dB, the electronic attenuator performs the setting
again.

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

Setting electronic attenuation

1. Activate the electronic attenuation by pressing the El Atten On/Off softkey.
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2. Select the required attenuator mode by pressing the El Atten Mode (Auto/Man)
softkey until the required mode is highlighted.

Two new softkeys are displayed to set the mechanical attenuation. The same
mode is activated for mechanical attenuation as was selected for electronic attenu-
ation.

3. To define the attenuation manually:

a) Press the El Atten Mode (Auto/Man) softkey again, if necessary, to display the
edit dialog box.

b) Enter the value for the electronic attenuator in the edit dialog box.

c) If necessary, press the RF Atten Manual/Mech Att Manual softkey to open the
edit dialog box for mechanical attenuation and enter the required value.

5.2.5 Defining Automatic Settings — AUTO SET Key
The "Auto Set" menu allows you define automatic settings for measurements quickly.

To open the Auto Set menu
® Press the [AUTO SET] key.

The "Auto Set" menu is displayed.
Menu and softkey description

® Chapter 5.2.5.1, "Softkeys of the Auto Set Menu", on page 201

5.2.5.1 Softkeys of the Auto Set Menu

The following table shows all softkeys available in the "Auto Set" menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only
available with a special option, model or (measurement) mode, this information is pro-
vided in the corresponding softkey description.
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6 Adjusting settings automatically during triggered measurements

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

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

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

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

— For Video trigger:
Trigger Level = 85 %
SCPI command:
[SENSe:]ADJust :CONFigure:TRIG on page 782

0 (o 30| RSO 202
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L= 1] 0T 1 TP PP PP PPPPRPPRPPPRN: 203
L MEAS TIME MANUAL ...ttt et et et e et eee e et eeeeeeeeeenesaes 203
L MEaS TIME AULO.......oeeeeeeceeeeeee ettt et ee et ee e ses e 203
L UpPPEr LEVEl HYSEErESIS.........veeeeeeeeeeeeeeeeeeee ettt 203
L LOWET LEVEl HYSEErESIS. ...t en et en e 203
LY oI Y/ o1 YRR 203
==Y TR 204
L S RO 204
L A0 et en e 204
L FFT FIlEr MOGE..... ..ottt ee et 204
L AULO. oottt ettt et en e aaes 204
L NBITOW. .ttt et et et e et et e et et es e eeeeneaeeeereeeeseneaens 204

Auto All

Performs all automatic settings.

e "Auto Freqg" on page 202
e "Auto Level" on page 203

Remote command:
[SENSe:]ADJust :ALL on page 780

Auto Freq

Defines the center frequency and the reference level automatically by determining the
highest frequency level in the frequency span. This function uses the signal counter;
thus it is intended for use with sinusoidal signals.

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

This function is not available for 1xEV-DO MS Analysis mode (K85).
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Remote command:
[SENSe: ] ADJust : FREQuency on page 780

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

The measurement time for automatic leveling can be defined using the Settings soft-
key.

You can define a threshold that the signal must exceed before the reference level is
adjusted, see "Upper Level Hysteresis" on page 203 and "Lower Level Hysteresis"
on page 203.

Remote command:
[SENSe:]ADJust:LEVel on page 780

Settings
Opens a submenu to define settings for automatic leveling.

Possible settings are:

® "Meas Time Manual" on page 203
® "Meas Time Auto" on page 203

Meas Time Manual < Settings

Opens an edit dialog box to enter the duration of the level measurement in seconds.
The level measurement is used to determine the optimal reference level automatically
(see the "Auto Level" softkey, "Auto Level" on page 203). The default value is 1 ms.

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 781

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

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

Remote command:
[SENSe:]ADJust:CONFiguration:HYSTeresis:UPPer on page 782

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

Remote command:
[SENSe:]ADJust:CONFiguration:HYSTeresis:LOWer on page 781

Sweep Type
Opens a submenu to define the sweep type.

This function is not available in 1Q Analyzer mode or for input from the R&S Digital I/Q
Interface (option R&S FSV-B17).
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In frequency sweep mode, the analyzer provides several possible methods of sweep-

ing:

® "Sweep" on page 204

® "FFT" on page 204 (not available with 5-Pole filters, channel filters or RRC filters,
see Chapter 5.2.6.3, "Selecting the Appropriate Filter Type", on page 211)

e "Auto" on page 204

Sweep «— Sweep Type
Sets the Sweep Type to standard analog frequency sweep.

In the standard sweep mode, the local oscillator is set to provide the spectrum quasi
analog from the start to the stop frequency.

Remote command:
SWE:TYPE SWE, sSee [SENSe: ] SWEep:TYPE on page 862

FFT — Sweep Type
Sets the Sweep Type to FFT mode.

The FFT sweep mode samples on a defined frequency value and transforms it to the
spectrum by fast Fourier transformation (FFT).

FFT is not available when using 5-Pole filters, Channel filters or RRC filters. In this
case, sweep mode is used.

Note: The same applies when a tracking generator (internal or external, options
R&S FSV-B9/B10) is active.

Remote command:
SWE:TYPE FFT, see [SENSe: ] SWEep:TYPE on page 862

Auto — Sweep Type
Automatically sets the fastest available Sweep Type for the current measurement. Auto
mode is set by default.

Remote command:
SWE: TYPE AUTO, see [SENSe: ] SWEep:TYPE on page 862

FFT Filter Mode — Sweep Type
Defines the filter mode to be used for FFT filters by defining the partial span size. The
partial span is the span which is covered by one FFT analysis.

Auto — FFT Filter Mode <— Sweep Type
The firmware determines whether to use wide or narrow filters to obtain the best mea-
surement results.

Remote command:
[SENSe: ]BANDwidth |BWIDth[:RESolution] :FFT on page 785

Narrow — FFT Filter Mode < Sweep Type

For an RBW < 10kHz, the FFT filters with the smaller partial span are used. This allows
you to perform measurements near a carrier with a reduced reference level due to a
narrower analog prefilter.
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Remote command:
[SENSe: ]BANDwidth |BWIDth[:RESolution] :FFT on page 785

Setting the Bandwidths and Sweep Time — BW Key

The BW key is used to set the resolution bandwidth, video bandwidth (VBW) and
sweep time (SWT). The values available for resolution bandwidth and video bandwidth
depend on the selected filter type. For details on channel filters see also Chap-
ter 5.2.6.4, "List of Available RRC and Channel Filters", on page 212 .
To open the bandwidth menu
® Press the BW key.

The "Bandwidth" menu is displayed.

Menu and softkey description

® Chapter 5.2.6.1, "Softkeys of the Bandwidth Menu", on page 205

Further information

® Chapter 5.2.6.4, "List of Available RRC and Channel Filters", on page 212
® Table 5-3

Tasks

® Chapter 5.2.6.2, "Specifying the Bandwidth", on page 211
® Chapter 5.2.6.3, "Selecting the Appropriate Filter Type", on page 211

Softkeys of the Bandwidth Menu

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

For Spurious Emission Measurements, the settings are defined in the "Sweep List" dia-
log, see "Sweep List dialog box" on page 349.

Bandwidth settings are only available for RF measurements.

RES BW MaANUAL.......uueeiiiii e s e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeenenaanas 206
RES BW AULO. ... ettt e e e e e e et e e e e e e e e e e e e e e e eeeeeeaans 206
VidE0 BW MaNUAL. ..ottt e e e e e e e e e e e e e e e e e e e s 206
VIAEO BW AULO.....ceiiiiieiii ettt sttt e e s s e e e s s abeeeaeean 207
SWEEPHIME MANUAL....ciiiiiieii it e e e e e e e e s e e e e e e e e e e e e seennnrnnes 207
SWEEPTIME AULO. ..eeeiiiiii e e e e e e e e e e e e e e e e e e e e e e e e snanenraeaeeeas 208
Y=Y o T Y/ o SR 208

LT ==Y TR 208
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Res BW Manual
Opens an edit dialog box to enter a value for the resolution bandwidth. The available
resolution bandwidths are specified in the data sheet.

For details on the correlation between resolution bandwidth and filter type refer to
Chapter 5.2.6.3, "Selecting the Appropriate Filter Type", on page 211.

Numeric input is always rounded to the nearest possible bandwidth. For rotary knob or
UP/DNARROW key inputs, the bandwidth is adjusted in steps either upwards or down-
wards.

The manual input mode of the resolution bandwidth is indicated by a green bullet next
to the "RBW" display in the channel bar.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog (see "Sweep List dialog box" on page 349).

Remote command:

[SENSe:]BANDwidth|BWIDth[:RESolution] :AUTO on page 785
[SENSe: ]BANDwidth|BWIDth[:RESolution] on page 784

Res BW Auto
Couples the resolution bandwidth to the selected span (for span > 0). If you change the
span, the resolution bandwidth is automatically adjusted.

This setting is recommended if you need the ideal resolution bandwidth in relation to a
particular span.

Remote command:
[SENSe: ]BANDwidth|BWIDth[:RESolution] :AUTO on page 785

Video BW Manual
Opens an edit dialog box to enter the video bandwidth. The available video bandwidths
are specified in the data sheet.

Numeric input is always rounded to the nearest possible bandwidth. For rotary knob or
UP/DOWN key inputs, the bandwidth is adjusted in steps either upwards or down-
wards.

The manual input mode of the video bandwidth is indicated by a green bullet next to
the "VBW" display in the channel bar.
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Note: RMS detector and VBW.

If an RMS detector is used, the video bandwidth in the hardware is bypassed. Thus,
duplicate trace averaging with small VBWs and RMS detector no longer occurs. How-
ever, the VBW is still considered when calculating the sweep time. This leads to a lon-
ger sweep time for small VBW values. Thus, you can reduce the VBW value to achieve
more stable trace curves even when using an RMS detector. Normally, if the RMS
detector is used the sweep time should be increased to get more stable trace curves.
For details on detectors see Chapter 5.2.8.6, "Detector Overview", on page 234.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog (see "Sweep List dialog box" on page 349).

Remote command:
[SENSe: | BANDwidth |BWIDth:VIDeo:AUTO on page 787
[SENSe: ] BANDwidth|BWIDth:VIDeo on page 787

Video BW Auto
Couples the video bandwidth to the resolution bandwidth. If you change the resolution
bandwidth, the video bandwidth is automatically adjusted.

This setting is recommended if a minimum sweep time is required for a selected reso-
lution bandwidth. Narrow video bandwidths result in longer sweep times due to the lon-
ger settling time. Wide bandwidths reduce the signal/noise ratio.

Remote command:
[SENSe: ]BANDwidth|BWIDth:VIDeo:AUTO on page 787

Sweeptime Manual
Opens an edit dialog box to enter the sweep time.

Sweep time
absolute max. sweep time value: 16000 s
absolute min. sweep time value: zero span: 1 ys

span > 0: depends on device model (refer to data sheet)

Allowed values depend on the ratio of span to RBW and RBW to VBW. For details
refer to the data sheet.

Numeric input is always rounded to the nearest possible sweep time. For rotary knob
or UPARROW/DNARROW key inputs, the sweep time is adjusted in steps either down-
wards or upwards.

The manual input mode of the sweep time is indicated by a green bullet next to the
"SWT" display in the channel bar. If the selected sweep time is too short for the
selected bandwidth and span, level measurement errors will occur due to a too short
settling time for the resolution or video filters. In this case, the R&S FSVA/FSV displays
the error message "UNCAL" and marks the indicated sweep time with a red bullet.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 349.

Remote command:
SWE:TIME:AUTO OFF, see [SENSe:]SWEep:TIME:AUTO on page 861
[SENSe: ] SWEep:TIME on page 861
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Sweeptime Auto

Couples the sweep time to the span, video bandwidth (VBW) and resolution bandwidth
(RBW) (not available for zero span). If you change the span, resolution bandwidth or
video bandwidth, the sweep time is automatically adjusted.

The R&S FSVA/FSV always selects the shortest sweep time that is possible without
falsifying the signal. The maximum level error is < 0.1 dB, compared to using a longer
sweep time.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 349.

Remote command:
[SENSe: ] SWEep: TIME: AUTO on page 861

Sweep Type
Opens a submenu to define the sweep type.

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

In frequency sweep mode, the analyzer provides several possible methods of sweep-

ing:

® "Sweep" on page 204

® "FFT" on page 204 (not available with 5-Pole filters, channel filters or RRC filters,
see Chapter 5.2.6.3, "Selecting the Appropriate Filter Type", on page 211)

e "Auto" on page 204

Sweep < Sweep Type
Sets the Sweep Type to standard analog frequency sweep.

In the standard sweep mode, the local oscillator is set to provide the spectrum quasi
analog from the start to the stop frequency.

Remote command:
SWE:TYPE SWE, see [SENSe: ] SWEep:TYPE on page 862

FFT — Sweep Type
Sets the Sweep Type to FFT mode.

The FFT sweep mode samples on a defined frequency value and transforms it to the
spectrum by fast Fourier transformation (FFT).

FFT is not available when using 5-Pole filters, Channel filters or RRC filters. In this
case, sweep mode is used.

Note: The same applies when a tracking generator (internal or external, options
R&S FSV-B9/B10) is active.

Remote command:
SWE:TYPE FFT, see [SENSe: ] SWEep:TYPE on page 862

Auto — Sweep Type
Automatically sets the fastest available Sweep Type for the current measurement. Auto
mode is set by default.

Remote command:
SWE: TYPE AUTO, see [SENSe: ] SWEep: TYPE on page 862
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FFT Filter Mode — Sweep Type
Defines the filter mode to be used for FFT filters by defining the partial span size. The
partial span is the span which is covered by one FFT analysis.

Auto — FFT Filter Mode — Sweep Type
The firmware determines whether to use wide or narrow filters to obtain the best mea-
surement results.

Remote command:
[SENSe: ]BANDwidth |BWIDth[:RESolution] :FFT on page 785

Narrow — FFT Filter Mode — Sweep Type

For an RBW < 10kHz, the FFT filters with the smaller partial span are used. This allows
you to perform measurements near a carrier with a reduced reference level due to a
narrower analog prefilter.

Remote command:
[SENSe: ]BANDwidth|BWIDth[:RESolution] : FFT on page 785

Coupling Ratio
Opens a submenu to select the coupling ratios for functions coupled to the bandwidth.

RBW/VBW Sine [1/1] — Coupling Ratio
Sets the following coupling ratio:

"video bandwidth = resolution bandwidth"
This is the default setting for the coupling ratio resolution bandwidth/video bandwidth.
This is the coupling ratio recommended if sinusoidal signals are to be measured.

This setting takes effect if you define the video bandwidth automatically (Video BW
Auto).

Remote command:
BAND:VID:RAT 1,see [SENSe:]BANDwidth|BWIDth:VIDeo:RATio
on page 787

RBW/VBW Pulse [.1] — Coupling Ratio
Sets the following coupling ratio:

"video bandwidth = 10 x resolution bandwidth or"
"video bandwidth = 10 MHz (= max. VBW)."

This coupling ratio is recommended whenever the amplitudes of pulsed signals are to
be measured correctly. The IF filter is exclusively responsible for pulse shaping. No
additional evaluation is performed by the video filter.

This setting takes effect if you define the video bandwidth automatically (Video BW
Auto).

Remote command:
BAND:VID:RAT 10, see [SENSe:]BANDwidth|BWIDth:VIDeo:RATio
on page 787

RBW/VBW Noise [10] < Coupling Ratio
Sets the following coupling ratio:
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"video bandwidth = resolution bandwidth/10"

At this coupling ratio, noise and pulsed signals are suppressed in the video domain.
For noise signals, the average value is displayed.

This setting takes effect if you define the video bandwidth automatically (Video BW
Auto).
Remote command:

BAND:VID:RAT 0.1, see [SENSe:]BANDwidth|BWIDth:VIDeo:RATiO
on page 787

RBW/VBW Manual < Coupling Ratio
Activates the manual input of the coupling ratio.

The resolution bandwidth/video bandwidth ratio can be set in the range 0.001 to 1000.

This setting takes effect if you define the video bandwidth automatically (Video BW
Auto).

Remote command:

BAND:VID:RAT 10, see [SENSe: ]BANDwidth |BWIDth:VIDeo:RATio

on page 787

Span/RBW Auto [100] < Coupling Ratio
Sets the following coupling ratio:

"resolution bandwidth = span/100"
This coupling ratio is the default setting of the R&S FSVA/FSV.

This setting takes effect if you define the resolution bandwidth automatically (Res BW
Auto).
Remote command:

BAND:VID:RAT 0.001, see [SENSe: ]BANDwidth|BWIDth:VIDeo:RATio
on page 787

Span/RBW Manual < Coupling Ratio
Activates the manual input of the coupling ratio.

This setting takes effect if you define the resolution bandwidth automatically (Res BW
Auto).

The span/resolution bandwidth ratio can be set in the range 1 to 10000.

Remote command:
BAND:RAT 0.1, see [SENSe: ]BANDwidth |BWIDth[:RESolution] :RATio
on page 786

Default Coupling < Coupling Ratio
Sets all coupled functions to the default state ("TAUTQO").

In addition, the ratio "RBW/VBW" is set to "SINE [1/1]" and the ratio "SPAN/RBW" to
100.

Remote command:

[SENSe: | BANDwidth [BWIDth[:RESolution] :AUTO on page 785
[SENSe: ]BANDwidth|BWIDth:VIDeo:AUTO on page 787

[SENSe: ] SWEep:TIME:AUTO on page 861
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Filter Type
Opens a submenu to select the filter type.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog (see "Sweep List dialog box" on page 349).

The submenu contains the following softkeys:

® Normal (3 dB)
e CISPR (6 dB)
e MIL Std (6 dB)
Note that the 6 dB bandwidths are available only with option R&S FSV-K54.
® Channel
e RRC
® 5-Pole (not available for sweep type "FFT")
For detailed information on filters see Chapter 5.2.6.3, "Selecting the Appropriate Filter
Type", on page 211 and Chapter 5.2.6.4, "List of Available RRC and Channel Filters",
on page 212.

Remote command:
[SENSe: ] BANDwidth |[BWIDth[:RESolution] : TYPE on page 786

5.2.6.2 Specifying the Bandwidth

1. Set the resolution bandwidth using the Res BW Manual or Res BW Auto softkey.
Set the video bandwidth using the Video BW Manual or Video BW Auto softkey.

Set the sweep time using the Sweeptime Manual or Sweeptime Auto softkey.

A w0 DN

Press the Filter Type softkey and select the appropriate filters.

5.2.6.3 Selecting the Appropriate Filter Type

All resolution bandwidths are realized with digital filters.

The video filters are responsible for smoothing the displayed trace. Using video band-
widths that are small compared to the resolution bandwidth, only the signal average is
displayed and noise peaks and pulsed signals are repressed. If pulsed signals are to
be measured, it is advisable to use a video bandwidth that is large compared to the
resolution bandwidth (VBW * 10 x RBW) for the amplitudes of pulses to be measured
correctly.

The following filter types are available:

® Normal (3dB) (Gaussian) filters
The Gaussian filters are set by default. The available bandwidths are specified in
the data sheet.

® CISPR (6 dB) filters

® MIL Std (6 dB) filters
Note that the 6 dB bandwidths are available only with option R&S FSV-K54.

® Channel filters
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For details see Chapter 5.2.6.4, "List of Available RRC and Channel Filters",
on page 212 ..
Channel filters do not support FFT mode.
® RRC filters
For details see Chapter 5.2.6.4, "List of Available RRC and Channel Filters",
on page 212 ..
RRC filters do not support FFT mode.
® 5-Pole filters
The available bandwidths are specified in the data sheet.
5-Pole filters do not support FFT mode.

5.2.6.4 List of Available RRC and Channel Filters

For power measurement a number of especially steep-edged channel filters are availa-
ble (see the following table). The indicated filter bandwidth is the 3 dB bandwidth. For
RRC filters, the fixed roll-off factor (a) is also indicated.

Table 5-3: Filter types

Filter Bandwidth Filter Type Application
100 Hz CFlLter

200 Hz CFlLter

300 Hz CFlLter

500 Hz CFlLter

1 kHz CFlLter

1.5 kHz CFlLter

2 kHz CFlLter

2.4 kHz CFlLter SSB

2.7 kHz CFlLter

3 kHz CFlLter

3.4 kHz CFlLter

4 kHz CFlLter DAB, Satellite
4.5 kHz CFlLter

5 kHz CFlLter

6 kHz CFlLter

6 kHz, a=0.2 RRC APCO

7.5 kHz CFlLter

8.5 kHz CFlLter ETS300 113 (12.5 kHz channels)
9 kHz CFlLter AM Radio
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Filter Bandwidth Filter Type Application

10 kHz CFlLter

12.5 kHz CFlLter CDMAone

14 kHz CFlLter ETS300 113 (20 kHz channels)
15 kHz CFlLter

16 kHz CFILter ETS300 113 (25 kHz channels)
18 kHz, a=0.35 RRC TETRA

20 kHz CFlLter

21 kHz CFlLter PDC

24.3 kHz, a=0.35 RRC IS 136

25 kHz CFlLter APCO 25-P2

30 kHz CFlLter CDPD, CDMAone

50 kHz CFlLter

100 kHz CFlLter

150 kHz CFlLter FM Radio

192 kHz CFlLter PHS

200 kHz CFlLter GSM

300 kHz CFlLter

500 kHz CFlLter J.83 (8-VSB DVB, USA); RF ID 14333
1 MHz CFlLter CDMAone

1.228 MHz CFlLter CDMAone

1.28 MHz, a=0.22 RRC TD-SCDMA

1.5 MHz CFlLter DAB

2 MHz CFlLter

3 MHz CFlLter

3.75 MHz CFlLter

3.84 MHz, a=0.22 RRC W-CDMA 3GPP

4.096 MHz, a=0.22 RRC W-CDMA NTT DOCoMo
5 MHz CFlLter

20 MHz CFlLter

28 MHz CFlLter

40 MHz CFlLter
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5.2.7 Configuring the Sweep Mode — SWEEP Key

5.2.71

The SWEEP key is used to configure the sweep mode. Continuous sweep or single
sweep is possible. The sweep time and the number of measured values are set.

To open the Sweep menu

® Press the SWEEP key.
The "Sweep" menu is displayed.

Menu and softkey description

® Chapter 5.2.7.1, "Softkeys of the Sweep Menu", on page 214

Task

® Chapter 5.2.7.2, "Specifying the Sweep Settings", on page 219

Softkeys of the Sweep Menu

The following table shows all softkeys available in the "Sweep" menu. It is possible that
your instrument configuration does not provide all softkeys. If a softkey is only available
with a special option, model or (measurement) mode, this information is provided in the
corresponding softkey description.
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SWEEPHIME MANUAL....ceiiiiieei et e e e e e e e s e e e e e eaeeeessesennnrnnes 215
T YT o] 10 TN U (o T 216
=T o T Y/ oY SR 216
==Y TR 216

L T ettt 216

L AU ettt 216

L FFT Flter MO, ....e.vecveieeeeieriieeisee ettt 217

L AAUEOL sttt 217

L NITOW. co.e ettt sttt sn s se s 217

SWEEP COUNT. ...ttt e e e e e e e e e e e eeeeeseaaanbssbeeeeeeaaaaeessaaannnrenns 217
V= T=T o B o] T 217
RS T=T (= Tor B =T 1 TR 218
Continue Frame (On Off).......coiiiiiiee e 218
Frame COUNL...... it e e s s e e e e snreeas 218
SPECIOGram ClEaT........cci i e ittt e e e e e e e e e e e e e e e e e e s e e snnrrnraeeeees 219

Continuous Sweep
Sets the continuous sweep mode: the sweep takes place continuously according to the
trigger settings. This is the default setting.

The trace averaging is determined by the sweep count value (see the "Sweep Count"
softkey, "Sweep Count" on page 217).
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Remote command:
INIT:CONT ON, see INITiate<n>:CONTinuous on page 760

Single Sweep

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

Remote command:
INIT:CONT OFF, see INITiate<n>:CONTinuous on page 760

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

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

For details on trace configuration refer to Chapter 5.2.8, "Setting Traces — TRACE
Key", on page 219.

Remote command:
INITiate<n>:CONMeas on page 760

Sweeptime Manual
Opens an edit dialog box to enter the sweep time.

Sweep time
absolute max. sweep time value: 16000 s
absolute min. sweep time value: zero span: 1 ys

span > 0: depends on device model (refer to data sheet)

Allowed values depend on the ratio of span to RBW and RBW to VBW. For details
refer to the data sheet.

Numeric input is always rounded to the nearest possible sweep time. For rotary knob
or UPARROW/DNARROW key inputs, the sweep time is adjusted in steps either down-
wards or upwards.

The manual input mode of the sweep time is indicated by a green bullet next to the
"SWT" display in the channel bar. If the selected sweep time is too short for the
selected bandwidth and span, level measurement errors will occur due to a too short
settling time for the resolution or video filters. In this case, the R&S FSVA/FSV displays
the error message "UNCAL" and marks the indicated sweep time with a red bullet.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 349.

Remote command:
SWE:TIME:AUTO OFF, see [SENSe: ] SWEep:TIME:AUTO on page 861
[SENSe: ] SWEep: TIME on page 861
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Sweeptime Auto

Couples the sweep time to the span, video bandwidth (VBW) and resolution bandwidth
(RBW) (not available for zero span). If you change the span, resolution bandwidth or
video bandwidth, the sweep time is automatically adjusted.

The R&S FSVA/FSV always selects the shortest sweep time that is possible without
falsifying the signal. The maximum level error is < 0.1 dB, compared to using a longer
sweep time.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 349.

Remote command:
[SENSe: ] SWEep: TIME: AUTO on page 861

Sweep Type
Opens a submenu to define the sweep type.

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

In frequency sweep mode, the analyzer provides several possible methods of sweep-

ing:

® "Sweep" on page 204

® "FFT" on page 204 (not available with 5-Pole filters, channel filters or RRC filters,
see Chapter 5.2.6.3, "Selecting the Appropriate Filter Type", on page 211)

e "Auto" on page 204

Sweep < Sweep Type
Sets the Sweep Type to standard analog frequency sweep.

In the standard sweep mode, the local oscillator is set to provide the spectrum quasi
analog from the start to the stop frequency.

Remote command:
SWE:TYPE SWE, see [SENSe: ] SWEep:TYPE on page 862

FFT — Sweep Type
Sets the Sweep Type to FFT mode.

The FFT sweep mode samples on a defined frequency value and transforms it to the
spectrum by fast Fourier transformation (FFT).

FFT is not available when using 5-Pole filters, Channel filters or RRC filters. In this
case, sweep mode is used.

Note: The same applies when a tracking generator (internal or external, options
R&S FSV-B9/B10) is active.

Remote command:
SWE:TYPE FFT, see [SENSe: ] SWEep:TYPE on page 862

Auto — Sweep Type
Automatically sets the fastest available Sweep Type for the current measurement. Auto
mode is set by default.

Remote command:
SWE: TYPE AUTO, see [SENSe: ] SWEep: TYPE on page 862
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FFT Filter Mode — Sweep Type
Defines the filter mode to be used for FFT filters by defining the partial span size. The
partial span is the span which is covered by one FFT analysis.

Auto — FFT Filter Mode — Sweep Type
The firmware determines whether to use wide or narrow filters to obtain the best mea-
surement results.

Remote command:
[SENSe: ]BANDwidth |BWIDth[:RESolution] :FFT on page 785

Narrow — FFT Filter Mode — Sweep Type

For an RBW < 10kHz, the FFT filters with the smaller partial span are used. This allows
you to perform measurements near a carrier with a reduced reference level due to a
narrower analog prefilter.

Remote command:
[SENSe: ]BANDwidth|BWIDth[:RESolution] : FFT on page 785

Sweep Count

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

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

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

For details on trace configuration see Chapter 5.2.8, "Setting Traces — TRACE Key",
on page 219.

Example:

® Press the [TRACE] key > Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6 softkey
> "Max Hold" on page 221 softkey.
® Press the [SWEEP] key > "Sweep Count" softkey.
In the "Average Sweep Count" dialog box, enter 70.
Press the "Single Sweep" on page 215 softkey:
R&S FSVA/FSV performs the "Max Hold" function over 10 sweeps.

Remote command:
[SENSe: ] SWEep:COUNt on page 855

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

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

When measuring spurious emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 349.

Remote command:
[SENSe: ] SWEep:POINts on page 860

Select Frame
For spectrogram measurements only.

Opens a dialog box to select a specific frame and loads the corresponding trace from
the memory.

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

This softkey is available in single sweep mode or if the sweep is stopped.

Remote command:
CALCulate<n>:SGRam:FRAMe: SELect on page 737

Continue Frame (On Off)
For spectrogram measurements only.

Determines whether the results of the last measurement are deleted before starting a
new measurement.

e On
Repeats the single sweep measurement without deleting the spectrogram results
of the last measurement. One of the following trace modes is to be used: Max
Hold, Min Hold, Average.

e Off
Deletes the last measurement results before performing a single sweep measure-
ment.

This softkey is available in single sweep mode.

Remote command:
CALCulate<n>:SGRam:CONT on page 736

Frame Count
For spectrogram measurements only.

Opens a dialog box to set the number of frames to be captured in a single sweep.

Therefore, the frame count defines the number of traces the R&S FSVA/FSV plots in
the Spectrogram result display in a single sweep. The maximum number of possible
frames depends on the history depth (see CAL.Culate<n>:SGRam:HDEPth

on page 737).

The sweep count, on the other hand, determines how many sweeps are combined in
one frame in the Spectrogram, i.e. how many sweeps the R&S FSVA/FSV performs to
plot one trace in the Spectrogram result display (see "Sweep Count" on page 217).

This softkey is available in single sweep mode.

Remote command:
CALCulate<n>:SGRam:FRAMe : COUNt on page 736
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Spectrogram Clear
For spectrogram measurements only.

Resets the Spectrogram result display and clears its history buffer.

Remote command:
CALCulate<n>:SGRam:CLEar[:IMMediate] on page 735

5.2.7.2 Specifying the Sweep Settings

1. Press the Sweep Count softkey and enter the sweep count.

Press the Sweeptime Manual or Sweeptime Auto softkey to set the sweep time.
Press the Sweep Type softkey to select the sweep type.

Press the Sweep Points softkey and enter the number of sweep points.

Press the Continuous Sweep or Single Sweep softkey to select the sweep mode.

o o M w0 Db

Press the Continue Single Sweep softkey to repeat the single sweep.

5.2.8 Setting Traces —- TRACE Key

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

The R&S FSVA/FSV is capable of displaying up to six different traces at a time in a
diagram. A trace consists of a maximum of 691 displayed measurement points on the
horizontal axis (frequency or time). If more measured values than measurement points
are available, several measured values are combined in one displayed measurement
point.

The trace functions include the following:

® Display mode of the trace
For details on trace modes see Chapter 5.2.8.4, "Trace Mode Overview",
on page 231.

® Evaluation of the trace as a whole
For details on averaging see Chapter 5.2.8.5, "Description of the Averaging
Method", on page 232.

® Evaluation of individual measurement points of a trace. For details on detectors
see Chapter 5.2.8.6, "Detector Overview", on page 234.

To open the Trace menu

® Press the TRACE key.
The "Trace" menu is displayed. The "Trace Configuration" dialog box is displayed.

Menu and softkey description

® Chapter 5.2.8.1, "Softkeys of the Trace Menu", on page 220
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Further information

® Chapter 5.2.8.4, "Trace Mode Overview", on page 231
® Chapter 5.2.8.6, "Detector Overview", on page 234
® Chapter 5.2.8.7, "ASCII File Export Format", on page 235

Tasks

® Chapter 5.2.8.2, "Configuring Traces", on page 229
® Chapter 5.2.8.3, "Specifying the Trace Settings", on page 230

5.2.8.1 Softkeys of the Trace Menu

The following table shows all softkeys available in the "Trace" menu. It is possible that
your instrument configuration does not provide all softkeys. If a softkey is only available
with a special option, model or (measurement) mode, this information is provided in the
corresponding softkey description.
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XY OO 228
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Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the active trace (1, 2, 3, 4, 5, 6) and opens the "Trace Mode" submenu for the
selected trace.

The default setting is trace 1 in the overwrite mode (see "Clear Write" on page 221),

the other traces are switched off (see "Blank" on page 222). For details see Chap-
ter 5.2.8.4, "Trace Mode Overview", on page 231.

Tip: To configure several traces in one step, press the Trace Wizard softkey to open a
trace configuration dialog. See also Chapter 5.2.8.2, "Configuring Traces",
on page 229.

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

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

All available detectors can be selected.
Remote command:

DISP:TRAC:MODE WRIT, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 750

Max Hold < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6

The maximum value is determined over several sweeps and displayed. The

R&S FSVA/FSV saves the sweep result in the trace memory only if the new value is
greater than the previous one.

The detector is automatically set to "Positive Peak".

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

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE MAXH, see DISPlay[:WINDow<n>] :TRACe<t>:MODE
on page 750

Min Hold — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6

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

The detector is automatically set to "Negative Peak".

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

This mode is not available for statistics measurements.
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Remote command:
DISP:TRAC:MODE MINH, see DISPlay[:WINDow<n>] :TRACe<t>:MODE
on page 750

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

All available detectors can be selected. If the detector is automatically selected, the
sample detector is used (see Chapter 5.2.8.6, "Detector Overview", on page 234).

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE AVER, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 750

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

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

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

Remote command:
DISP:TRAC:MODE VIEW, see DISPlay|[:WINDow<n>]:TRACe<t>:MODE
on page 750

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

Remote command:
DISP:TRAC OFF,see DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 749

Hold/Cont — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Switches the reset of the traces in Min Hold, Max Hold and Average mode after some
specific parameter changes have been made on and off. The default setting is off.

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

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:MODE:HCONtinuous on page 751

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

Note: When measuring spurious emissions, using this softkey automatically opens the
Sweep List dialog, see "Sweep List dialog box" on page 349.
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If a detector was selected manually, the "MAN" indicator is highlighted.

If "AUTO" is selected, the detector is defined automatically, depending on the selected

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

For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

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

ting.

For details see also Chapter 5.2.8.6, "Detector Overview", on page 234.
Trace mode Detector

Clear/Write Auto Peak

Average Sample

Max Hold Max Peak

Min Hold Min Peak

Remote command:
[SENSe:] [WINDow: ] DETector<trace>[:FUNCtion] :AUTO on page 863

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

For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

Remote command:
DET APE, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 862

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

For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

Remote command:
DET POS, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]

on page 862
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Negative Peak < Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Negative Peak" detector.

For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

Remote command:
DET NEG, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 862

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

For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

Remote command:
DET SAMP, see [SENSe: ] [WINDow: ]DETector<trace>[:FUNCtion]
on page 862

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

For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

Remote command:
DET RMS, see [SENSe:] [WINDow:]DETector<trace>[:FUNCtion]
on page 862

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

For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

Remote command:
DET AVER, see [SENSe: ] [WINDow: ]DETector<trace>[:FUNCtion]
on page 862

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

The quasipeak detector is available with option R&S FSV-K54.
For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

Remote command:
DET QPE, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 862

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

The CISPR Average detector is available with option R&S FSV-K54.
For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

Remote command:
DET CAV, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 862
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RMS Average < Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "RMS Average" detector.

The quasipeak detector is available with option R&S FSV-K54.
For details see Chapter 5.2.8.6, "Detector Overview", on page 234.

Remote command:
DET CRMS, see [SENSe: ] [WINDow: ]DETector<trace>[:FUNCtion]
on page 862

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

Copy Trace
Opens an edit dialog box to enter the number of the trace memory in which the cur-
rently selected trace will be copied.

Remote command:
TRACe<n>:COPY on page 889

Trace Wizard
Opens the "Trace Wizard" dialog. See Chapter 5.2.8.2, "Configuring Traces",
on page 229.

Spectrogram
Opens the submenu for the spectrogram view (firmware option R&S FSV-K14).

For details on this application refer to Chapter 5.10, "Instrument Functions - Spectro-
gram Measurements", on page 522.

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

® |in
® |log
® Power

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

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

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

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

This softkey takes effect if the grid is set to a linear scale (see "Range Linear" softkey,
"Range Linear %" on page 195). In this case, the averaging is done in two ways
(depending on the set unit — see "Unit" softkey):

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

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

Remote command:
SENS:AVER1:TYPE LIN, see [SENSe:]AVERage<n>:TYPE on page 784

Log — Average Mode
Activates logarithmic averaging.

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

Remote command:
SENS:AVER1:TYPE VID, see [SENSe:]AVERage<n>:TYPE on page 784

Power — Average Mode
Activates linear power averaging.

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

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

Remote command:
SENS:AVER1:TYPE POW, see [SENSe: ] AVERage<n>:TYPE on page 784

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

Tip: You can export a single trace ("ASCII Trace Export Trace (x)" softkey) or all traces
at the same time ("ASCII Trace Export All Traces"). When you use single trace export,
the R&S FSVA/FSV exports the currently selected trace (indicated by the softkey
label). Note that the exported ASCII file has a slightly different structure compared to a
single trace export.

The file consists of the header containing important scaling parameters and a data sec-
tion containing the trace data. For details on an ASCII file see Chapter 5.2.8.7, "ASCI|
File Export Format", on page 235.

|
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This format can be processed by spreadsheet calculation programs, e.g. MS-Excel. It
is necessary to define ';' as a separator for the data import. Different language versions
of evaluation programs may require a different handling of the decimal point. It is there-
fore possible to select between separators '.' (decimal point) and ',' (comma) using the
"Decim Sep" softkey (see "Decim Sep" on page 168).

If the spectrogram display is selected when you perform this function, the entire histo-
gram buffer with all frames is exported to a file. The data corresponding to a particular
frame begins with information about the frame number and the time that frame was
recorded. For large history buffers the export operation may take some time.

For details see Chapter 5.10.4, "ASCII File Export Format for Spectrograms”,
on page 533.

Remote command:

FORMat : DEXPort : TRACes on page 759
FORMat :DEXPort:DSEParator on page 758
MMEMory : STORe<n>:TRACe on page 774
MMEMory : STORe : SGRam on page 773

Decim Sep

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

Remote command:
FORMat : DEXPort:DSEParator on page 758

Trace Math

Opens the "Trace Mathematics" dialog box to define which trace is subtracted from
trace 1. The result is displayed in trace 1 and refers to the zero point defined with the
Trace Math Position softkey. The following subtractions can be performed:

"T1"->"T1"-"T2" Subtracts trace 2 from trace 1.
"T1"->"T1"-"T3" Subtracts trace 3 from trace 1
"T1"->"T1"-"T4" Subtracts trace 4 from trace 1
"T1"->"T1"-"T5" Subtracts trace 5 from trace 1
"T1"->"T1"-"T6" Subtracts trace 6 from trace 1

To switch off the trace math, use the Trace Math Off softkey.

Remote command:
CALCulate<n>:MATH[:EXPression] [:DEFine] on page 730
CALCulate<n>:MATH:STATe on page 731

Trace Math Mode
Opens a submenu to select the mode for the trace math calculations.
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Lin — Trace Math Mode

Activates linear subtraction, which means that the power level values are converted
into linear units prior to subtraction. After the subtraction, the data is converted back
into its original unit.

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

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

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

Remote command:
CALC:MATH:MODE LIN, see CALCulate<n>:MATH:MODE on page 731

Log < Trace Math Mode
Activates logarithmic subtraction.

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

Remote command:
CALC:MATH:MODE LOG, see CALCulate<n>:MATH:MODE on page 731

Power — Trace Math Mode
Activates linear power subtraction.

The power level values are converted into unit Watt prior to subtraction. After the sub-
traction, the data is converted back into its original unit.

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

Remote command:
CALC:MATH:MODE POW, see CALCulate<n>:MATH:MODE on page 731

Trace Math Position
Opens an edit dialog box to define the zero point in % of the diagram height. The range
of values extends from -100 % to +200 %.

Remote command:
CALCulate<n>:MATH:POSition on page 731

Trace Math Off
Deactivates any previously selected trace math functions.

Remote command:
CALC:MATH:STAT OFF, see CALCulate<n>:MATH:STATe on page 731
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5.2.8.2 Configuring Traces

1. To open the trace wizard, press the TRACE key and then the "Trace Wizard" soft-
key (see "Trace Wizard" on page 225).

Tip: Context-sensitive menus for traces. Traces have context-sensitive menus. If
you right-click on a trace in the display or a trace setting in the information channel
bar (or touch it for about 1 second), a menu is displayed which corresponds to the
softkey functions available for traces. This is useful, for example, when the softkey
display is hidden.

If a menu entry contains an arrow to the right of it, a submenu is available for that

entry.
To close the menu, press the ESC key or click in the display outside of the menu.
- Trace Wizard |
Selected Trace Ee;ector Trace
Trace Mode uto Detector
Select
Trace 2 || Blank = IU Auto Peak S
Trace 3 || Blank = IU Auto Peak S
Trace 4 || Blank = |7 Auto Peak S
Trace 5 || Blank = IU Auto Peak S
Trace 6 || Blank s IU Auto Peak =
Preset Select Select
All Traces ||Max | Avg | Min| |[Max | Clrrite | Min

2. For each trace you can define the following settings:
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Clear Write
Max Hold
Min Hold
Average
View
Blank

For details see Chapter 5.2.8.4, "Trace Mode Overview",
on page 231.

Display Mode

Detector Auto Select Activates automatic detector selection (see Auto Select softkey). If
activated, the "Trace Detector" setting is ignored.

Trace Detector Defines a specific trace detector. If one of the following settings is
defined, the "Detector Auto Select" option is deactivated.

® "Auto Select" on page 223

"Auto Peak" on page 223

"Positive Peak" on page 223

"Negative Peak" on page 224

"Sample" on page 224

"RMS" on page 224

"Average" on page 224

"Quasipeak" on page 224

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

Preset All Traces Trace 1: Clear Write
Trace 2-6: Blank

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

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

For details see Chapter 5.2.8.4, "Trace Mode Overview", on page 231.

5.2.8.3 Specifying the Trace Settings

1. To configure one or more traces, see Chapter 5.2.8.2, "Configuring Traces",
on page 229.

2. To select the trace mode for the selected trace, press the softkey for the corre-
sponding trace (for details see Chapter 5.2.8.4, "Trace Mode Overview",
on page 231).

3. To select a detector, press the Auto Select softkey for automatic detector selection,
or press the Detector softkey (for details see Chapter 5.2.8.6, "Detector Overview",
on page 234).
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4. To change the sweep count setting, which also determines trace averaging, press
the Sweep Count softkey.

5. To deactivate the reset of the traces in "Min Hold" and "Max Hold" mode after some
specific parameter changes, press the Trace Math softkey.

6. To copy a trace into another trace memory, press the Copy Trace softkey.
Upon copying, the contents of the selected memory are overwritten and the new
contents are displayed in the View mode.

7. To export the active trace in ASCII format:

a) Press the "More" softkey.

b) If necessary, press the Decim Sep softkey to change the decimal separator
with floating-point numerals.

c) Press the ASCII File Export softkey to enter the ASCII file export name.
The active trace is saved in ASCII format on the harddisk on or an external
storage device.

5.2.8.4 Trace Mode Overview

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

The R&S FSVA/FSV offers 6 different trace modes:

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

All available detectors can be selected.

Remote command:
DISP:TRAC:MODE WRIT, see DISPlay[:WINDow<n>] :TRACe<t>:MODE
on page 750

Max Hold

The maximum value is determined over several sweeps and displayed. The

R&S FSVA/FSV saves the sweep result in the trace memory only if the new value is
greater than the previous one.

The detector is automatically set to "Positive Peak".

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

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE MAXH, see DISPlay [ :WINDow<n>] :TRACe<t>:MODE
on page 750
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Min Hold

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

The detector is automatically set to "Negative Peak".

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

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE MINH, see DISPlay [ :WINDow<n>] :TRACe<t>:MODE
on page 750

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

All available detectors can be selected. If the detector is automatically selected, the
sample detector is used (see Chapter 5.2.8.6, "Detector Overview", on page 234).

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE AVER, see DISPlay [ :WINDow<n>] :TRACe<t>:MODE
on page 750

View

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

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

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

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

on page 750

Blank
Hides the selected trace.

Remote command:
DISP:TRAC OFF, see DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 749

5.2.8.5 Description of the Averaging Method
Averaging is carried out over the measurement points derived from the measurement

samples. Several measured values may be combined in a measurement point. This
means that with linear level display the average is formed over linear amplitude values.
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The sweep mode (continuous or single sweep, for details see Chapter 5.2.7, "Configur-
ing the Sweep Mode — SWEEP Key", on page 214) and running averaging apply to the
average display analogously. In principle, two methods for calculating the average are
used: continuous averaging and averaging over the selected number of sweeps.

sweep count > 1

Depending on the relation of the following two parameters, two different situations

exist:

n = number of sweeps performed since measurement start

¢ = sweep count (number of sweeps forming one statistics cycle)

- nsc
In single sweep or continuous sweep mode during the first statistics cycle,
averaging over the selected number of sweeps is performed. The average
trace "n" is calculated at each measurement point according to:

bl

~ ! Avein-T1+ l Crrr(#)

7 #

Avgin) =

Figure 5-2: Equation 1

with Avg = average trace; Curr = current trace

Until the first statistics cycle is completed (n < c), a preliminary average is dis-
played which represents the arithmetic mean value over all measured sweeps.
With n increasing, the displayed trace is increasingly smoothed since there are
more single sweeps for averaging.

When the first statistics cycle is completed (n = c), the average trace is saved
in the trace memory.

- n>c
In continuous sweep mode after the first statistics cycle, continuous averaging

is performed. The average trace "n" is calculated at each measurement point
according to:

Avzla) = C;l Avein-T1+ l Clurria)
€ €

Figure 5-3: Equation 2

with Avg = average trace; Curr = current trace
In single sweep mode, the same formula is valid if the Continue Single Sweep
softkey is pressed.

sweep count =0
In continuous sweep mode, a continuous average is calculated according to Fig-
ure 5-3 with ¢ = 10:

9 1
Ave () = — Aveln -1+ — Currin
2 (1) T gln—1) T (7)

Figure 5-4: Equation 3

with Avg = average trace; Curr = current trace
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Due to the weighting between the current trace and the average trace, past values
have practically no influence on the displayed trace after about ten sweeps. With
this setting, signal noise is effectively reduced without need for restarting the aver-
aging process after a change of the signal.

® sweep count=1
The current trace is displayed. No averaging is performed. This is a special case of
Figure 5-2 with n = 0.

5.2.8.6 Detector Overview

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

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

Table 5-4: Detector types

Detector Indicator Function

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

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

Negative Peak (min peak) Mi Determines the minimum value within a measure-
ment point

RMS Rm Determines the root mean square power within a

measurement point

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

Sample Sa Selects the last value within a measurement point

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

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

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

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

RMS detector and VBW

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

5.2.8.7

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 starts with the keyword
"Trace <n>" (<n> = number of stored trace), followed by the measured data in one or
several columns (depending on measurement) which are also separated by a semico-
lon.

Exporting a single trace vs exporting all traces

Note that the file containing the trace data has a slightly different structure when you
export all traces compared to exporting a single trace only. The differences are indica-
ted in the tables below.
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Instrument Functions

Blue font: Information provided when you export a single trace
Green font: Information provided when you export all traces
Black font: Information provided regardless of the export mode

Header

Type; <instrument_model>;

Instrument model

Version;1.00;

Firmware version

Date;01. Jan 3000;

Date of data set storage

Mode;Receiver;

Application

Start;150000.000000;Hz

Start frequency of the scan

Stop;100000000.000000;Hz;

Stop frequency of the scan

X-AXxis;LIN;

Scale of the x-axis

Detector;Average; Detector type
X-Unit;Hz; Unit of the x-axis
Y-Unit;dBuV; Unit of the y-axis

Scan Count;1;

Scan count

Transducer information

Data section (scan ranges)

Scan 1:

Start;150000.000000;Hz;

Start frequency of the scan range

Stop;29998500.000000;Hz;

Stop frequency of the scan range

Step;4500.000000;Hz;

Frequency stepsize applied in the scan range

RBW;9000.000000;Hz;

Measurement bandwidth applied in the scan range

Meas Time;0.001000;s;

Measurement time in the scan range

Auto Ranging;OFF;

State of the auto ranging feature

RF Att;10.000000;dB;

Attenuation applied in the scan range

Auto Preamp;OFF;
Preamp;0.000000;dB;

Preamplifier information for the scan range

RF Input;1;

RF input used in the scan range

Scan 2:

(--)

Data section (traces)

Trace 1:
Trace Mode;CLR/WRITE; Trace mode
Detector;MAX PEAK; Detector type

X-Unit;Hz; Unit of the x-axis

Y-Unit;Hz; Unit of the y-axis

Values;1343; Number of measurement points
150000.000000;3.541122;

154500.000000;5.776306;]....]

String of results

Trace 2:

(..))
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R&S® FSVA/FSV

Instrument Functions

Blue font: Information provided when you export a single trace
Green font: Information provided when you export all traces
Black font: Information provided regardless of the export mode

Header

Type; <instrument_model>;

Instrument model

Version;1.00;

Firmware version

Date;01. Jan 3000;

Date of data set storage

Mode;Analyzer;

Application

Center Freq;100000000.000000;

Center frequency

Freq Offset;0.000000;Hz;

Frequency offset

Span;10000000000.000000;Hz;

Frequency span

X-Axis;LIN;

Scale of the x-axis

Start;150000.000000:Hz;

Start frequency

Stop;2500000.000000;Hz;

Stop frequency

Ref Level;97.000000;dBuV;

Reference level

Level Offset;0.000000;Hz;

Reference level offset

Ref Position;100.000000;%;

Reference position

Y-Axis;LOG;

Scale of the y-axis

Level Range;100.000000;dB;

Range of the y-axis

Rf Att;10.000000;dB;

RF attenuation

RBW;3000000.000000;Hz;

Resolution bandwidth

VBW;300000.000000;Hz;

Video bandwidth

SWT;0.002000;s; Sweep time

Trace mode;CLR/WRITE; Trace mode
Detector;AUTOPEAK; Detector type
X-Unit;Hz; Unit of the x-axis
Y-Unit;Hz; Unit of the y-axis
Preamplifier; OFF; State of the preamplifier
Transducer;OFF; Transducer information

Sweep Count;0;

Sweep / average count

Data section (traces)

Trace 1:
Trace Mode;CLR/WRITE; Trace mode
Detector;MAX PEAK; Detector type

X-Unit;Hz; Unit of the x-axis

Y-Unit;Hz; Unit of the y-axis

Preamplifier; OFF; State of the preamplifier
Transducer;OFF; Transducer information
Values;691; Number of measurement points
150000.000000;3.541122;

154500.000000;5.776306;]....]

String of results

Trace 2:

(..)
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5.2.9 Triggering the Sweep — TRIG Key

The [TRIG] key is used to select trigger mode, trigger threshold, trigger delay, trigger
polarity and for gated sweep the gate configuration.
To open the Trigger menu
® Press the [TRIG] key.
The "Trigger" menu is displayed.
Menu and softkey description

® Chapter 5.2.9.1, "Softkeys of the Trigger Menu", on page 238

Tasks

® Chapter 5.2.9.2, "Specifying the Trigger Settings", on page 246
® Chapter 5.2.9.3, "Using Gated Sweep Operation”, on page 246

5.2.9.1 Softkeys of the Trigger Menu

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

e A€ = LTS ToT U o S 239
O ==X a0 TP 239
O L= L AT | 239
Y11= TSSOSO TP U TP 239
L RE POWET. ...ttt 239
L IF POWEI/BB POWET.......cooivieeieiieetrise ettt sttt 240
L P OWET SENSO......vvvveeeeeseeeeeeeseeeeeete et teeet e se et et esenesasas st tetasessssssean s enananeees 241
LTI sttt 241
L o1 = TSRO 241
TrG/GAtE LEVEL ...eeiiiiitiiiee ettt ettt e e e st e e e s sbta e e e e s anbaeeeessnreeeeenns 242
Trg/Gate POIArtY....ccciiiuieeeie ettt 242
THGGEr OffSEL. i s 243
Repetition INtErval........oo i s 243
QLI e o L=l 1251 (=Y (=] SRR 243
B I e o 1=l (o[ [ ] 1 P SEPURR 243
(7= 1 (= To I 4T o =Y U PURUPPRRN 244
L=y LIS 1] o SR 244
L Gate MOde (LVI/EAGE)......veeeeeeeeeeeeeeeteeeeeeeeeeeeeeeaeaeaeaeae e ees e e e e enananae s e 244
L Gate DEIAY......cveveveeeeeeeeeeee ettt enen e ananeeen 244
L Gate Length (Gate Mode EAQe)...........oceveeerueeeeereeeeeeeeeeeeeeereseseseeaeeseesenenans 245
L TrG/GAE SOUMCE......eeeeeeeeeeeeeeeeee et ee et nen e e eees 245
L TTG/GAE LEVEL....ereeeeeeeeeeeeeeee et eeees e et es e en e e s 245
L Trg/Gate POIATIY........ccoveveeeeeeeeceeeeeceeeeeeee et ee st e eeeena 245
LY==y L2 TO O 245
L RES BW MANUAL ..ottt 245
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Trg/Gate Source
Opens the "Trigger/Gate Source" dialog box to select the trigger/gate mode.

As gate modes, all modes except "Power Sensor" are available. For details see also
Chapter 5.2.9.3, "Using Gated Sweep Operation", on page 246.

The default setting is "Free Run". If a trigger mode other than "Free Run" has been set,
the enhancement label "TRG" is displayed and the trigger source is indicated.

Note: When triggering or gating is activated, the squelch funciton is automatically dis-
abled (see "Squelch" on page 261).

IF power and RF power triggers are not available together with the bandwidth exten-
sion option R&S FSV-B160.

Remote command:
TRIGger<n>[:SEQuence] : SOURce on page 911
[SENSe: ] SWEep:EGATe: SOURce on page 857

Free Run < Trg/Gate Source
The start of a sweep is not triggered. Once a measurement is completed, another is
started immediately.

Remote command:
TRIG:SOUR IMM, see TRIGger<n>|[:SEQuence] : SOURce on page 911

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

Remote command:

TRIG:SOUR EXT, see TRIGger<n>|[:SEQuence] : SOURce on page 911

SWE : EGAT : SOUR EXT for gated triggering, see [SENSe: | SWEep:EGATe: SOURce
on page 857

Video «— Trg/Gate Source
Defines triggering by the displayed voltage.

A horizontal trigger line is shown in the diagram. It is used to set the trigger threshold
from 0 % to 100 % of the diagram height.

Video mode is only available in the time domain.

Remote command:

TRIG:SOUR VID, see TRIGger<n>|[:SEQuence] : SOURce on page 911

SWE : EGAT : SOUR VID for gated triggering, see [SENSe: | SWEep:EGATe: SOURce
on page 857

RF Power < Trg/Gate Source
Defines triggering of the measurement via signals which are outside the measurement
channel.

This trigger mode is available with detector board 1307.9554.02 Rev 05.00 or higher. It
is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-B17). If
RF Power trigger mode is selected and digital baseband input is activated, the trigger
mode is automatically switched to "Free Run".
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RF power triggers are not available together with the bandwidth extension option
R&S FSV-B160.

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

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

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

500 MHz < InputSignal <7 GHz

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

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

A Trigger Offset, Trg/Gate Polarity and Trigger Holdoff can be defined for the RF trigger
to improve the trigger stability, but no hysteresis.

Remote command:

TRIG:SOUR RFP, see TRIGger<n>[:SEQuence] : SOURce on page 911
SWE : EGAT: SOUR REP for gated triggering, see [SENSe: | SWEep:EGATe: SOURce
on page 857

IF Power/BB Power < Trg/Gate Source
Defines triggering of the measurement using the second intermediate frequency.

For this purpose, the R&S FSVA/FSV uses a level detector at the second intermediate
frequency.

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

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

The bandwidth at the intermediate frequency depends on the RBW and sweep type:

Sweep mode:
e RBW > 500 kHz: 40 MHz, nominal
e RBW <500 kHz: 6 MHz, nominal

FFT mode:
e RBW > 20 kHz: 40 MHz, nominal
e RBW < 20 kHz: 6 MHz, nominal

Note: Be aware that in auto sweep type mode, due to a possible change in sweep
types, the bandwidth may vary considerably for the same RBW setting.

The R&S FSVA/FSV is triggered as soon as the trigger level is exceeded around the
selected frequency (= start frequency in the frequency sweep).

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

For digital input via the R&S Digital I/Q Interface (R&S FSV-B17), the baseband power
("BB Power") is used as the trigger source.

|
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IF power triggers are not available together with the bandwidth extension option
R&S FSV-B160.

Remote command:

TRIG:SOUR IFP, see TRIGger<n>|[:SEQuence] :SOURce on page 911
TRIG:SOUR BBP for digital input

SWE : EGAT: SOUR IFP for gated triggering, see [SENSe: | SiEep:EGATe: SOURce
on page 857

Power Sensor — Trg/Gate Source

Uses an external power sensor as a trigger function. This option is only available if the
R&S FSV-K9 Power Sensor option is installed and a power sensor is connected and
configured.

(See Chapter 5.9, "Instrument Functions - Power Sensor (R&S FSV-K9)",
on page 509.)

Power sensors are configured in the "Input/Output” menu, see Chapter 5.9.3, "Config-
uring an External Power Trigger", on page 514.

If a power sensor is selected as the trigger mode, the following softkeys are not availa-
ble; these settings are configured in the "Power Sensor Configuration" dialog box (see
Chapter 5.9.5, "Power Sensor Configuration Dialog", on page 518).

® Trg/Gate Level

® Trg/Gate Polarity
® Trigger Hysteresis
® Trigger Holdoff

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

Remote command:

TRIG:SOUR PSE, see TRIGger<n>[:SEQuence] : SOURce on page 911

SWE : EGAT : SOUR PSE for gated triggering, see [SENSe: ] SWEep:EGATe : SOURce
on page 857

TRACe<n>:IQ:SET on page 903

Time «— Trg/Gate Source
Opens an edit dialog box to define a repetition interval in which the measurement is
triggered. The shortest interval is 2 ms.

Remote command:
TRIG:SOUR TIMETRIGger<n>[:SEQuence] :SOURce on page 911

Digital IQ — Trg/Gate Source
For I/Q Analyzer or AnalogDemod mode only:

Defines triggering of the measurement directly via the LVDS connector. In the sub-
menu you must specify which general purpose bit (GPO to GP5) will provide the trigger
data.
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This trigger mode is available for input from the R&S Digital I/Q Interface (option
R&S FSV-B17) only.

A Trigger Offset, and Trg/Gate Polarity can be defined for the Digital 1Q trigger to
improve the trigger stability, but no hysteresis or holdoff value.

The following table describes the assignment of the general purpose bits to the LVDS
connector pins.

(See Table 5-20)

Table 5-5: Assignment of general purpose bits to LVDS connector pins

Bit LVDS pin

GPO SDATA4_P - Trigger1
GP1 SDATA4_P - Trigger2
GP2 SDATAOQ_P - Reserve1
GP3 SDATA4_P - Reserve2
GP4 SDATAO_P - Marker1
GP5 SDATA4_P - Marker2

Remote command:

TRIG:SOUR GPO, see TRIGger<n>|[:SEQuence] : SOURce on page 911

SWE : EGAT: SOUR RFP for gated triggering, see [SENSe: ] SWEep:EGATe: SOURce
on page 857

Trg/Gate Level
Opens an edit dialog box to enter the trigger/gate level.

For details see also Chapter 5.2.9.3, "Using Gated Sweep Operation”, on page 246.
In the trigger modes "Time" and "Power Sensor", this softkey is not available.

Remote command:
TRIGger<n>[:SEQuence] : LEVel: IFPower on page 910
TRIGger<n>[:SEQuence] : LEVel:VIDeo on page 910

Trg/Gate Polarity
Sets the polarity of the trigger/gate source.

The sweep starts after a positive or negative edge of the trigger signal. The default set-
ting is "Pos". The setting applies to all trigger modes with the exception of the "Free
Run", "Power Sensor" and "Time" mode.

For details also see Chapter 5.2.9.3, "Using Gated Sweep Operation", on page 246.

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

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

the gate length duration after the gate delay time has elapsed.

Remote command:
TRIGger<n>[:SEQuence] : SLOPe on page 911
[SENSe: ] SWEep:EGATe: POLarity on page 857
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Trigger Offset
Opens an edit dialog box to enter the time offset between the trigger signal and the
start of the sweep.

offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)

Only possible for span = 0 (e.g. I/Q Analyzer mode) and gated trigger
switched off

Maximum allowed range limited by the sweep time:
pretriggerax = sweep time

When using the R&S Digital I/Q Interface (R&S FSV-B17) with 1/Q Ana-
lyzer mode, the maximum range is limited by the number of pretrigger
samples.

See Table 5-14.

In the "External” or "IF Power" trigger mode, a common input signal is used for both
trigger and gate. Therefore, changes to the gate delay will affect the trigger delay (trig-
ger offset) as well.

Tip: To determine the trigger point in the sample (for "External” or "IF Power" trigger
mode), use the TRACe<n>:T1Q:TPISample? command.

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

Remote command:
TRIGger<n>[:SEQuence] :HOLDoff [ : TIME] on page 908

Repetition Interval

Opens an edit dialog box to define a repetition interval in which the measurement is
triggered. The shortest interval is 2 ms. This softkey is only available if the trigger
source "Time" is selected (see "Time" on page 241).

Remote command:
TRIGger<n>[:SEQuence] : TIME:RINTerval on page 912

Trigger Hysteresis

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

Remote command:
TRIGger<n>[:SEQuence] : IFPower:HYSTeresis on page 909

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

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



Measurement Parameters

Remote command:

TRIGger<n>[:SEQuence] : IFPower : HOLDof f on page 908
For digital input via the R&S Digital 1/Q Interface, R&S FSV-B17:
TRIGger<n>[:SEQuence] :BBPower : HOLDof f on page 908

Gated Trigger
Switches the sweep mode with gate on or off.

This softkey requires the following "Trigger Mode" (see "Trg/Gate Source"
on page 239):

span >0 External or IF Power/BB PowerlF Power

span =0 External or IF Power/BB PowerlF Power or Video

If a different mode is active, the IF Power/BB Power trigger mode is automatically
selected.

Note: When triggering or gating is activated, the squelch function is automatically dis-
abled (see "Squelch" on page 261).

If the gate is switched on, a gate signal applied to the rear panel connector "EXT TRIG-
GER/GATE" or the internal IF power detector controls the sweep of the analyzer.

In the trigger mode Time, this softkey is not available.
For details also see Chapter 5.2.9.3, "Using Gated Sweep Operation”, on page 246.

Remote command:
[SENSe: ] SWEep:EGATe on page 856
[SENSe: ] SWEep:EGATe: SOURce on page 857

Gate Settings
Opens a submenu to make all the settings required for gated sweep operation.

In the "Time" trigger mode, this softkey is not available.
For details also see Chapter 5.2.9.3, "Using Gated Sweep Operation", on page 246.

Gate Mode (LvI/Edge) < Gate Settings
Sets the gate mode. As settings level-triggered or edge-triggered gate mode can be
selected.

For details also see Chapter 5.2.9.3, "Using Gated Sweep Operation", on page 246.
"Edge" Edge-triggered gate mode

"LvI" Level-triggered gate mode
This mode is not supported when using R&S Power Sensors as
power triggers ("Trg/Gate Source" = Power Sensor or External).

Remote command:
[SENSe: ] SWEep:EGATe: TYPE on page 859

Gate Delay <— Gate Settings

Opens an edit dialog box to enter the gate delay time between the gate signal and the
continuation of the sweep. The delay position on the time axis in relation to the sweep
is indicated by a line labeled "GD".
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This is useful for e.g. taking into account a delay between the gate signal and the stabi-
lization of an RF carrier.

As a common input signal is used for both trigger and gate when selecting the "Exter-
nal" or "IF Power" trigger mode, changes to the gate delay will affect the trigger delay
(trigger offset) as well.

For details also see Chapter 5.2.9.3, "Using Gated Sweep Operation", on page 246.

Remote command:
[SENSe: ] SWEep:EGATe: HOLDof f on page 856

Gate Length (Gate Mode Edge) < Gate Settings
Opens an edit dialog box to enter the gate length. The gate length in relation to the
sweep is indicated by a line labeled "GL".

The length of the gate signal defines if the sweep is to be interrupted. Only in the edge-
triggered mode the gate length can be set, while in the level-triggered the gate length
depends on the length of the gate signal.

For details also see Chapter 5.2.9.3, "Using Gated Sweep Operation", on page 246.

Remote command:
[SENSe: ] SWEep:EGATe: LENGth on page 857

Trg/Gate Source < Gate Settings
See "Trg/Gate Source" on page 239.

Trg/Gate Level — Gate Settings
See "Trg/Gate Level" on page 242.

Trg/Gate Polarity < Gate Settings
See "Trg/Gate Polarity" on page 242.

Sweep Time — Gate Settings

Opens an edit dialog box to change the sweep time in order to obtain a higher resolu-
tion for positioning gate delay and gate length. When leaving the "Gate Settings" sub-
menu, the original sweep time is retrieved.

For details also see Chapter 5.2.9.3, "Using Gated Sweep Operation”, on page 246.

Res BW Manual — Gate Settings
Opens an edit dialog box to enter a value for the resolution bandwidth. The available
resolution bandwidths are specified in the data sheet.

For details on the correlation between resolution bandwidth and filter type refer to
Chapter 5.2.6.3, "Selecting the Appropriate Filter Type", on page 211.

Numeric input is always rounded to the nearest possible bandwidth. For rotary knob or
UP/DNARROW key inputs, the bandwidth is adjusted in steps either upwards or down-
wards.

The manual input mode of the resolution bandwidth is indicated by a green bullet next
to the "RBW" display in the channel bar.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog (see "Sweep List dialog box" on page 349).
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Remote command:
[SENSe: ]BANDwidth|BWIDth[:RESolution] :AUTO on page 785
[SENSe: ]BANDwidth|BWIDth[:RESolution] on page 784

5.2.9.2 Specifying the Trigger Settings

1. Press the "Trg/Gate Source" softkey to select the trigger mode (for details see "Trg/
Gate Source" on page 239.

2. Press the Trg/Gate Level softkey to set the trigger level.

3. Press the Trigger Offset softkey to set the trigger offset. In addition, a Trigger Hys-
teresis and Trigger Holdoff can be defined via the corresponding softkeys.

For details on gated sweep operation, see Chapter 5.2.9.3, "Using Gated Sweep Oper-
ation", on page 246.

5.2.9.3 Using Gated Sweep Operation

By using a gate in sweep mode and stopping the measurement while the gate signal is
inactive, the spectrum for pulsed RF carriers can be displayed without the superposi-
tion of frequency components generated during switching. Similarly, the spectrum can
also be examined for an inactive carrier. The sweep can be controlled by an external
gate or by the internal power trigger.

Gated sweep operation is also possible for span = 0. This enables — e.g. in burst sig-
nals — level variations of individual slots to be displayed versus time.

1. Press the Gate Settings softkey to define the settings of the gate mode.
At the center frequency a transition to zero span is made and the time parameters
gate delay and gate length are displayed as vertical lines to adjust them easily.

When quitting the Gate Settings submenu, the original span is retrieved so the
desired measurement can be performed with the accurately set gate.

2. Setting the parameters gate delay and gate length highly accurate, press the
Sweep Time softkey to alter the x-axis in a way that the signal range concerned
(e.g. one full burst) is displayed.

3. Press the Gate Delay softkey to set the sampling time in a way that the desired
portion of the signal is shown.

4. Press the Gate Mode (LvI/Edge) softkey to set the gate mode.

5. If the "Edge" gate mode has been selected, press the Gate Length (Gate Mode
Edge) softkey to set the sampling duration in a way that the desired portion of the
signal is shown.

6. Press the Trg/Gate Polarity softkey to set the polarity of the trigger source.

7. Press the Gated Trigger softkey to activate the gated sweep mode.
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To indicate that a gate is used for the sweep, the enhancement label "GAT" is dis-
played on the screen. This label appears to the right of the window for which the
gate is configured.

Spectrum Analyzer

Ref Level -10.00 dBm = RBW 30 kHz
Att 10 dB = SWT 100 ms VBW 300 kHz Mode Auto Sweep
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Figure 5-5: TDMA signal with GATE OFF
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Figure 5-6: Timing diagram for GATE, GATE DELAY and GATE LENGTH

|
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Spectrum Analyzer

Ref Level -10.00 dBm = RBW 30 kHz
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Figure 5-7: TDMA signal with GATE ON

5.3 Measurement Functions

In this section all menus necessary for setting measurement functions are described.
This includes the following topics and keys:

e Using Markers and Delta Markers — MKR KeY.........ocoiiimiiiiiiiiiiiiciiiiieeeeeeeeeee e, 249
e Performing Peak Searches with Markers — PEAK SEARCH Key......cccccccveveeenn. 256
e Performing Marker Functions — MKR FUNC Key.......ccccooiiiiiiiiieieie e, 256
e Changing Settings via Markers — MKR-> K@Y.........cccoiiiiiiiiiiiiiiieee e 270
o Power Measurements — MEAS KEY.....couuiiiiiiiiiiiiiieiieeeeeee et 280
e Measurement Configuration — MEAS CONFIG Key.....c.uuuuiuieieiiiiiiiiiiieieeeeeeeeeeen, 386
e Using Limit Lines and Display Lines — LINES Key.........cccoorrririirriiiiicceeen, 386
e Input/Output Configuration — INPUT/OQUTPUT KeY.......eeeeeeeeiieieiiiiieeeieeeeee, 398
e Performing Measurements — RUN SINGLE/RUN CONT Keys.....ccccccceveeeeiiniinnnes 406
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5.3.1 Using Markers and Delta Markers — MKR Key

The markers are used for marking points on traces, reading out measurement results
and for selecting a display section quickly. The R&S FSVA/FSV provides 16 markers

per trace.
Marker Active marker Temporary marker
i1 f13 T1
kv h 4 S
N
oz

Delta marker

Figure 5-8: Marker types

All markers can be used either as markers or delta markers. The marker that can be
moved by the user is defined in the following as the active marker. Temporary markers
are used in addition to the markers and delta markers to evaluate the measurement
results. They disappear when the associated function is deactivated.

The measurement results of the active marker (also called marker values) are dis-
played in the marker field, which is located at the upper right corner of the diagram, or
in a separate table beneath the diagram. The marker information includes the follow-

ing:
® marker type (M1 in the example)
® frace in square brackets ([1] in the example)

level (-33.09 dBm in the example)

marker location (3 GHz in the example)

M1[1] -33.09 dBm
3.000000000 GHz

Figure 5-9: Marker values

The MKR key is used to select and position the absolute and relative measurement
markers (markers and delta markers). In addition, the functions for the frequency coun-
ter, a fixed reference point for relative measurement markers, and for enlargement of
the measurement area are assigned to this key.

To open the Marker menu

® Press the MKR key.
The "Marker" menu is displayed. If no marker is active, marker 1 is activated and a
peak search on the trace is carried out. Otherwise, the edit dialog box for the last
activated marker is opened and the current frequency/time value is displayed.

Further information

® Chapter 5.3.1.3, "Displayed Marker Information”, on page 255
® Chapter 5.3.4, "Changing Settings via Markers — MKR-> Key", on page 270.
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Measurement Functions

Menu and softkey description

® Chapter 5.3.1.1, "Softkeys of the Marker Menu", on page 250

Tasks

® Chapter 5.3.1.2, "Basic Marker Functions", on page 253

Softkeys of the Marker Menu

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

Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta.......................... 250
1Y Lo LR\ =T =T T 251
MATKEI 10 TTACE....cieiiieieiitt e ee ettt e e e e s e s eeeeeaaaeaeeeeeeeeesesessarasanas 251
Y =Ty ST A =T o RO O PSPPI 251

L AL IMATKEE Off ...ttt st e e se st et s anan e 252
F N 1Y =T =T O 3 TR 252
Y =T T =1 o] L= TP 252
BT T G (=Y o 1 YRR 252

L Stepsize Standard...........ccccoveueueueueeeeeeeeeeeeeeeeeeeeae e ee s en ettt e 252

L Stepsize SWEEP POINES........cecveeeeeeeeeeeeeeee oo eee e e e res e en e eees 253
Marker Zoom (SPAN > 0)..ccceeiiiiciciiiiiiee e e e e e e e s r e e e e e e e e e s et e e e e e e aaeeeesaannnnranes 253
LiNK MKr1 @and Deltar.........iieiieiee ettt e e e e e ee e e e eeeees 253

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

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

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

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

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 667
CALCulate<n>:MARKer<m>:X on page 676
CALCulate<n>:MARKer<m>:Y? on page 679
CALCulate<n>:DELTamarker<m>[:STATe] on page 618
CALCulate<n>:DELTamarker<m>:X on page 628
CALCulate<n>:DELTamarker<m>:X:RELative? on page 629
CALCulate<n>:DELTamarker<m>:Y? on page 629



Measurement Functions

More Markers
Opens a sub-menu to select one of up to 16 available markers. See "Marker 1 / Marker
2 [ Marker 3/ ... Marker 16,/ Marker Norm/Delta" on page 250.

Marker to Trace
Opens an edit dialog box to enter the number of the trace on which the marker is to be
placed.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 676
CALCulate<n>:DELTamarker<m>:TRACe oOn page 628

Marker Wizard

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

are available:
x
Marker 1..8
Selected State Type Ref. Marker Trace

K on/off [[Normal Delta)) to | 1 ]
f on/off [HormalDelta)j to (1 2J[1 |
[ Deltaz | on/off [NormallBE®) to (1 21 |
]
|

IU On/Off  |[NormalgbEicl| to [1 :] [1
( Delta4 ) & on/off [NormalEEED) o (1 4] 1
Delta5 | IV Delta 1

1
(oeras ) [~ owott (omal@E (i )i |
((Delta7 ) [~ on/Off ([NormalBEEW) to |1 :][1 |
( Deltas ) [~ on/off (NormalBEIE®) to 1 :/[1 |

[ All Marker Off |

L1

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

"Normal/Delta" Defines whether it is a normal marker or delta marker. For delta mark-
ers you can define a reference marker.

"Ref. Marker" Reference marker for delta markers. The marker values for the delta
marker are indicated relative to the specified reference marker.
The reference marker can either be another active marker, or a fixed
reference marker ("FXD", see "Ref Fixed" on page 260).

"Trace" Trace for which the marker is to be set.



Measurement Functions

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 667
CALCulate<n>:DELTamarker<m>[:STATe] on page 618
CALCulate<n>:MARKer<m>:TRACe oOh page 676
CALCulate<n>:DELTamarker<m>:TRACe on page 628
CALCulate<n>:DELTamarker<m>:MREF on page 628

All Marker Off — Marker Wizard
Switches all markers off. It also switches off all functions and displays that are associ-
ated with the markers/delta markers.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 667

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

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 667

Marker Table
Defines how the marker information is displayed.

For more information, see Displayed Marker Information.

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

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

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

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

Remote command:
DISPlay:MTABle on page 748

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

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

Stepsize Standard < Marker Stepsize

Moves the marker or delta marker from one measurement point to the next, if the
marker or delta marker value is changed via the rotary knob ( "Marker 1 / Marker 2 /
Marker 3 / ... Marker 16,/ Marker Norm/Delta" softkeys, see "Marker 1 / Marker 2 /
Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 250). If more measured values
than measurement points exist, it is not possible to read out all measured values. In
this case, use the Stepsize Sweep Points softkey.

Remote command:
CALC:MARK:X:SSIZ STAN (see CALCulate<n>:MARKer<m>:X:SSIZe
on page 679)



R&S® FSVA/FSV Instrument Functions

Stepsize Sweep Points — Marker Stepsize

Moves the marker or delta marker from one measured value to the next, if the marker
or delta marker value is changed via the rotary knob ( "Marker 1 / Marker 2 / Marker 3 /
... Marker 16,/ Marker Norm/Delta" softkeys, see "Marker 1 / Marker 2 / Marker 3 / ...
Marker 16,/ Marker Norm/Delta" on page 250). If more measured values than mea-
surement points exist, every single measured value is accessible and its value is dis-
played in the marker field.

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

menu via the Sweep

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

Remote command:
CALC:MARK:X:SSIZ POIN (see CALCulate<n>:MARKer<m>:X:SSIZe
on page 679)

Marker Zoom (span > 0)

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

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

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

This function is not available in 1/Q Analyzer mode.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:ZO0O0OM on page 697

Link Mkr1 and Delta1

The delta marker 1 is linked to marker 1, so if the x-axis value of the marker 1 is
changed, the delta marker 1 will follow on the same x-position. The link is off by
default.

You can set the two markers on different traces to measure the difference (e.g.
between a max hold trace and a min hold trace or between a measurement and a ref-
erence trace).

Remote command:
CALCulate<n>:DELTamarker<m>:LINK on page 623

5.3.1.2 Basic Marker Functions

® To open the "Marker" menu, press the [MKR] key.
Marker 1 is activated and positioned on the maximum value of the trace as a nor-
mal marker. If several traces are displayed, the marker is set to the maximum value
(peak) of the trace which has the lowest number (1 to 3) and is not frozen (View
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mode). In case a marker is already located there, the new marker is set to the fre-
quency of the next lowest level (next peak).

® To change marker settings quickly, right-click on the marker in the display (or touch
it for about 1 second). A context-sensitive menu is displayed which corresponds to
the softkey functions available for markers.

® To configure and activate several markers at once, select the "Marker Wizard" to
open a configuration dialog for all markers.

® To change to another trace, press the "Marker to Trace" softkey ("Marker to Trace"
on page 251) and enter the number of the trace on which the marker is to be
placed.
The marker changes to the selected trace, but remains on the previous frequency
or time. If a trace is turned off, the corresponding markers and marker functions are
also deactivated.

® To switch to another marker, click on the marker label in the diagram. Alternatively,
select the corresponding softkey. If necessary, select the More Markers softkey first
to open a submenu that contains all marker numbers.

® To move the marker to a different position, click the marker label in the diagram
and then drag it to the new position. When a marker label is selected, a vertical line
is displayed which indicates the marker's current x-value.
8 14P Clrw
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® To switch on a delta marker, select the softkey for the corresponding marker, then
press the "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta"
("Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 250)
until "Delta" is highlighted.
The selected marker is switched on as a delta marker. The frequency and level of
the marker are displayed in relation to marker 1 in the marker field.

e
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® To change the marker type of a marker, select the softkey for the corresponding
marker, then press the "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" softkey ("Marker 1/ Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 250).
For a normal marker, the frequency and level are displayed as absolute values in
the marker field. For a delta marker, the frequency and level of the marker are dis-
played in relation to marker 1 in the marker field.

® To switch off a marker, press the corresponding softkey again.
The marker is deactivated. Marker 1 becomes the active marker for entry. The fre-
quency and level of marker 1 are displayed in the marker field.

® To switch off all markers, press the All Marker Off softkey.

® To change the stepsize between one measured value and the next when the
marker or delta marker value is changed via the rotary knob, press either the
Stepsize Standard softkey or the Stepsize Sweep Points softkey.

® To zoom into the display around a marker, press the "Marker Zoom (span > 0)"
on page 253 softkey and enter a span.

® To link the delta marker1 to marker1, so if the x-axis value of the marker 1 is
changed, the delta marker 1 follows on the same x-position, press the Link Mkr1
and Delta1 softkey.

Displayed Marker Information

The following additional information is displayed within the diagram grid or in a marker
table beneath the diagram. The marker table is displayed automatically if more than 2
markers are active. You can hide or show the table using the Marker Table softkey.

Marker information in Diagram Grid

The x and y axis positions of the last 2 markers or delta markers that were set, as well
as their index, are displayed within the diagram grid, if available. The value in the
square brackets after the index indicates the trace to which the marker is assigned.
(Example: M1[1) defines marker 1 on trace 1.) For more than 2 markers, a separate
marker table is displayed beneath the diagram.

If applicable, the active measurement function for the marker and its main results are
indicated, as well. The functions are indicated with the following abbreviations:

FXD Reference fixed marker active

PHNoise Phase noise measurement active

CNT Frequency counter active

TRK Signal track active

NOlse Noise measurement active

MDepth Measurement of the AM modulation depth active
TOI TOI measurement active

Occ BW Occupied bandwidth
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Marker Information in Marker Table

In addition to the marker information displayed within the diagram grid, a separate
marker table may be displayed beneath the diagram. This table provides the following
information for all active markers:

As of firmware version 1.50, the marker table also provides information from connected
power sensors (requires option R&S FSV-K9).

See also Chapter 5.9, "Instrument Functions - Power Sensor (R&S FSV-K9)",

on page 509.

5.3.2

5.3.3

No. Serial number

Type Marker type: N (normal), D (delta), T (temporary, internal)
Dgr Diagram number

Trc Trace to which the marker is assigned

Stimulus x-value of the marker

Response y-value of the marker

Func Activated marker or measurement function

Func.Result Result of the active marker or measurement function

Performing Peak Searches with Markers — PEAK SEARCH Key

The PEAK SEARCH key is used to perform a peak search with the currently active
marker. If no marker is active, marker 1 is activated in normal mode and set as the
peak.

If the selected diagram does not support markers, this key is ignored.

Performing Marker Functions — MKR FUNC Key

The [MKR FUNC] key provides various functions for markers, e.g.

® Phase Noise measurements

® Setting reference points

® Marker demodulation

® Defining Marker peak lists

® Signal counts

® Measuring the power for a band around the marker

To open the marker function menu

® Press the [MKR FUNC] key.
The "Mkr Func" (marker function) menu is displayed.
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Menu and softkey description

® Chapter 5.3.3.1, "Softkeys of the Marker Function Menu", on page 257

Further information

® (Chapter 5.3.3.4, "AF Demodulation”, on page 266

® Chapter 5.3.3.5, "Frequency Measurement with the Frequency Counter",
on page 267

® Chapter 5.3.3.6, "Measurement of Noise Density", on page 267

® Chapter 5.3.3.7, "Measurement example for Phase Noise Auto Peak Search",
on page 268

Tasks

® Chapter 5.3.3.2, "Setting a Fixed Reference Point (Phase Noise Measurement)",
on page 266

® Chapter 5.3.3.3, "Setting the Demodulation Mode and Duration", on page 266

® Chapter 5.3.3.8, "Performing Band Power Measurements", on page 269

Softkeys of the Marker Function Menu

The following table shows all softkeys available in the marker function menu. It is pos-
sible that your instrument configuration does not provide all softkeys. If a softkey is
only available with a special option, model or (measurement) mode, this information is
provided in the corresponding softkey description.
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Select Marker (No)

Opens a submenu to select one of 16 markers and define whether the marker is a nor-
mal or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 250). "(No)" indicates the number of the currently active marker.

See "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 250.

Signal Count

Switches the frequency counter on or off, and opens an edit dialog box to define the
resolution of the frequency counter, if enabled. The frequency is counted at the position
of the reference marker (marker 1). If no marker is activate, marker 1 is switched on
and positioned on the largest signal.

The sweep stops at the reference marker until the frequency counter has delivered a
result. The result is displayed in the marker field (see Figure 5-9), labeled with [Tx
CNT].

For more information see Chapter 5.3.3.5, "Frequency Measurement with the Fre-
quency Counter", on page 267.

Remote command:

CALCulate<n>:MARKer<m>:COUNt on page 667
CALCulate<n>:MARKer<m>:COUNt:FREQuency? on page 668

Noise Meas On/Off
Switches the noise measurement for the active marker on or off. The corresponding
marker becomes the normal marker.

For more information on noise measurement see Chapter 5.3.3.6, "Measurement of
Noise Density", on page 267.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:NOISe[:STATe] on page 694
CALCulate<n>:MARKer<m>:FUNCtion:NOISe:RESult on page 695



Measurement Functions

Phase Noise
This softkey opens a submenu that contains functionality to configure and perform
phase noise measurements.

Phase Noise On/Off — Phase Noise

Switches the phase noise measurement with all active delta markers on and off. The
correction values for the bandwidth and the log amplifier are taken into account in the
measurement.

Marker 1 is activated, if necessary, and a peak search is performed. If marker 1 is acti-
vated, its position becomes the reference point for the measurement.

Deltamarker 2 is activated and can be used to read out the phase noise value at a
given frequency offset.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise[:STATe] on page 622
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise:RESult? on page 623

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

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 621

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

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

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 621

Peak Search — Phase Noise
Sets the maximum value of the selected trace as the reference point.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum/| : PEAK]
on page 620

Ph. Noise Auto Peak Search < Phase Noise
Activates an automatic peak search for the reference fixed marker 1 at the end of each
particular sweep.

This function can be used to track a drifting source during a phase noise measure-
ment. The delta marker 2, which shows the phase noise measurement result, keeps
the delta frequency value. Therefore the phase noise measurement leads to reliable
results in a certain offset although the source is drifting. Only if the marker 2 reaches
the border of the span, the delta marker value is adjusted to be within the span. In
these cases, select a larger span.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise:AUTO on page 623
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Select Marker (No) — Phase Noise

Opens a submenu to select one of 16 markers and define whether the marker is a nor-
mal or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 250). "(No)" indicates the number of the currently active marker.

See "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 250.

Ref Fixed

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

Ref. Fixed On/Off < Ref Fixed

Switches the relative measurement to a fixed reference value on or off. The level and
frequency or time values of marker 1 immediately become the reference point, but can
be altered using the corresponding softkeys ("Ref Point Level" on page 259, "Ref Point
Frequency (span > 0)/Ref Point Time (zero span)" on page 259 and "Peak Search"

on page 259).

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

The reference marker assignment can be changed using the "Marker Wizard" (see
"Marker Wizard" on page 251).

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 620

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

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 621

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

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

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 621

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

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum/| : PEAK]
on page 620

Marker Demod

The marker demodulation function sends the AM data at the current marker frequency
(in a bandwidth corresponding to the RBW) to the audio output. The "Marker Demod"
softkey opens a submenu to set the demodulation output settings.
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For more information see Chapter 5.3.3.4, "AF Demodulation”, on page 266.

Marker demodulation is only available with option R&S FSV-B3 and is not available for
Spectrum Emission Mask measurements.

Mkr Demod On/Off < Marker Demod
Switches the demodulation output on or off.

For more information see Chapter 5.3.3.4, "AF Demodulation”, on page 266.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:DEModulation[:STATe] on page 685

AM — Marker Demod
Sets AM as the output demodulation mode. This is the default setting.

For more information see Chapter 5.3.3.4, "AF Demodulation”, on page 266.
Remote command:

CALC:MARKI1 :FUNC:DEM:SEL AM, see CALCulate<n>:MARKer<m>:FUNCtion:
DEModulation:SELect on page 684

FM — Marker Demod
Sets FM as the output demodulation mode. Default setting is AM.

For more information see Chapter 5.3.3.4, "AF Demodulation”, on page 266.
Remote command:

CALC:MARKI1:FUNC:DEM:SEL FM, see CALCulate<n>:MARKer<m>:FUNCtion:
DEModulation:SELect on page 684

Mkr Stop Time «— Marker Demod
Opens an edit dialog box to define how long demodulation should be output for span >
0.

For more information see Chapter 5.3.3.4, "AF Demodulation”, on page 266.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:DEModulation:HOLDoff on page 684

Continuous Demod (span > 0) — Marker Demod
Switches the continuous demodulation on or off. If the sweep time is long enough, the
set frequency range can be monitored acoustically.

For more information see Chapter 5.3.3.4, "AF Demodulation”, on page 266.
Remote command:

CALCulate<n>:MARKer<m>:FUNCtion:DEModulation:CONTinuous
on page 683

Squelch «— Marker Demod
Activates the squelch function, i.e. the audible AF is cut off below a defined threshold
level. Thus, you avoid hearing noise at the audio output when no signal is available.

The squelch function activates the video trigger function (see "Video" on page 239) and
deactivates any other trigger or gating settings. The squelch level and trigger level are
set to the same value.



Measurement Functions

The trigger source in the channel information bar is indicated as "SQL" for squelch.
The squelch level is indicated by a red line in the diagram.

Remote command:
[SENSe: ] DEMod:SQUelch[:STATe] on page 795

Squelch Level < Marker Demod
Defines the level threshold below which the audible AF is cut off if squelching is
enabled. The video trigger level is set to the same value.

The squelch level is indicated by a red line in the diagram.

Remote command:
[SENSe:]DEMod: SQUelch:LEVel on page 795

n dB down

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

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

In the marker table, the following results are displayed:

Span setting Parameter name Description

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

span =0 PWid pulse width between the two temporary markers

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

Remote command:

CALC:MARK1:FUNC:NDBD:STAT ON, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : STATe on page 693

CALC:MARK1:FUNC:NDBD 3dB, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown on page 691

CALC:MARKI1 :FUNC:NDBD:RES? ,see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : RESult? on page 693

CALC:MARK:FUNC:NDBD:QFAC?, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : QFACtor on page 692

CALC:MARK1 : FUNC:NDBD: FREQ? (span > 0), see CALCulate<n>:MARKer<m>:
FUNCtion:NDBDown:FREQuency? on page 692
CALC:MARK1:FUNC:NDBD:TIME? (span = 0), see CALCulate<n>:MARKer<m>:
FUNCtion:NDBDown:TIME? on page 694
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Marker Peak List

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

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNt? on page 686
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X on page 688
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y? on page 689

Peak List On/Off — Marker Peak List
Activates/deactivates the marker peak list. If activated, the peak list is displayed and
the peaks are indicated in the trace display.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STAT on page 688

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

"Freq" sorting in ascending order of frequency values (span > 0) or time val-
ues (span = 0)

"LvI" sorting in ascending order of the level

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT on page 687

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

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE on page 687

Peak Excursion «— Marker Peak List

Opens an edit dialog box for level measurements to enter the minimum level value by
which a signal must rise or fall so that it will be identified as a maximum or a minimum
by the search functions. Entries from 0 dB to 80 dB are allowed; the resolution is 0.1
dB. The default setting for the peak excursion is 6 dB.

For more information see "Specifying the suitable peak excursion" and "Effect of differ-
ent peak excursion settings".

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 675

Left Limit — Marker Peak List

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

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:LEFT on page 677
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Right Limit — Marker Peak List

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

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHT on page 678

Threshold — Marker Peak List
Opens an edit dialog box to define the threshold line. The threshold line represents the
lower level limit for a "Peak" search and the upper level limit for a "Min" search.

Remote command:
CALCulate<n>:THReshold:STATe on page 745
CALCulate<n>:THReshold on page 744

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

The file consists of the header containing important scaling parameters and a data sec-
tion containing the marker data. For details on an ASCII file see Chapter 5.2.8.7,
"ASCII File Export Format", on page 235.

This format can be processed by spreadsheet calculation programs, e.g. MS-Excel. It
is necessary to define ;' as a separator for the data import. Different language versions
of evaluation programs may require a different handling of the decimal point. It is there-
fore possible to select between separators '.' (decimal point) and ',' (comma) using the
"Decim Sep" softkey (see "Decim Sep" on page 168).

An example of an output file for Spectrum Emission Mask measurements is given in
"ASCII File Export Format (Spectrum Emission Mask)" on page 340.

Remote command:
FORMat :DEXPort:DSEParator on page 758
MMEMory: STORe<n>:LIST on page 773

Decim Sep < Marker Peak List

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

Remote command:
FORMat :DEXPort:DSEParator on page 758

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

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel:STATe
on page 686
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Band Power

Opens a submenu to activate and configure a band power marker. Band power mark-
ers allow you to measure the integrated power for a defined span (band) around a
marker. The result can be displayed either as a power (dBm) or density (dBm/Hz). The
span is indicated by lines in the diagram.

Band power markers are only available for standard frequency measurements in Spec-
trum mode.

Note: As of firmware version 2.0, Band Power markers are also available in the I/Q
Analyzer, but only for Spectrum displays (see "Display Config" on page 418).

For more information see Chapter 5.3.3.8, "Performing Band Power Measurements",
on page 269.

Select Marker (No) — Band Power

Opens a submenu to select one of 16 markers and define whether the marker is a nor-
mal or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 250). "(No)" indicates the number of the currently active marker.

See "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 250.

Band Power On/Off «— Band Power

Activates or deactivates the band power marker. When switched to on, if no marker is
active yet, marker 1 is activated. Otherwise, the currently active marker is used as a
band power marker (all other marker functions for this marker are deactivated). All
markers can be defined as band power markers, each with a different span.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 682

Span — Band Power
Defines the span (band) around the marker for which the power is measured. The span
is indicated by lines in the diagram.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer: SPAN on page 682

Power — Band Power
Selects the power mode for the band power marker, i.e. the result is displayed in dBm.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer :MODE on page 681
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult? on page 681

Density — Band Power
Selects the density mode for the band power marker, i.e. the result is displayed in
dBm/Hz.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer :MODE on page 681
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult? on page 681
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5.3.3.2 Setting a Fixed Reference Point (Phase Noise Measurement)

1.

Press the Phase Noise softkey.

The submenu with the Phase Noise On/Off softkey switched on is displayed. The
level and frequency or time values of marker 1 immediately become the reference
point.

Setting the maximum of the selected trace as reference point, press the Peak
Search softkey.

To define the values for the reference point, proceed as follows:

a) Press the Ref Fixed softkey.

b) Press the Ref Point Level softkey and enter a reference level value.

c) If span > 0, press the Ref Point Frequency (span > 0)/Ref Point Time (zero
span) softkey and enter a frequency reference value.

d) If span = 0, press the "Ref Point Time" softkey and enter a reference time value
(see "Ref Point Frequency (span > 0)/Ref Point Time (zero span)"
on page 259).

5.3.3.3 Setting the Demodulation Mode and Duration

5.3.3.4

o > oD

Press the Marker Demod softkey.

The submenu with the Mkr Demod On/Off softkey switched on is displayed.

To change the demodulation mode, press the AM or FM softkey.

For details see Chapter 5.3.3.4, "AF Demodulation”, on page 266.

To modify the demodulation time for span > 0, press the Mkr Stop Time softkey.

To change to continuous demodulation for span > 0, press the Continuous Demod
(span > 0) softkey.

AF Demodulation

The R&S FSVA/FSV provides demodulators for AM and FM signals. With these
demodulators, a displayed signal can be identified acoustically by using headphones.

CAUTION

Risk of hearing damage

To protect your hearing, make sure that the volume setting is not too high before put-
ting on the headphones.

The volume for the headphones is controlled using the rotary knob next to the "AF Out-
put" interface on the front panel of the instrument.
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5.3.3.5

5.3.3.6

For span > 0, the demodulation is not continuous. The frequency at which the demodu-
lation takes place is determined by the active marker. The demodulation bandwidth
corresponds to the RBW. If the level of the selected frequency is above the threshold
line, the sweep stops for the selected time (stop time) and the RF signal is demodula-
ted. For span = 0, the demodulation is continuously active irrespective of the stop time
set.

Frequency Measurement with the Frequency Counter

In order to accurately determine the frequency of a signal, the R&S FSVA/FSV is
equipped with a frequency counter which measures the frequency of the RF signal at
the intermediate frequency. Using the measured IF, the R&S FSVA/FSV calculates the
frequency of the RF input signal by applying the known frequency conversion factors.

The frequency measurement uncertainty depends only upon the accuracy of the fre-
quency reference used (external or internal reference). Although the R&S FSVA/FSV
always operates synchronously irrespective of the set span, the frequency counter
delivers a more exact result than a measurement performed with a marker. This is due
to the following:

® The marker measures only the position of the point on the trace and infers from
this value the signal frequency. The trace, however, contains only a limited number
of points. Depending upon the selected span, each point may contain many mea-
surement values, which therefore limits the frequency resolution.

® The resolution with which the frequency can be measured with a marker is depend-
ant on the selected resolution bandwidth, which in return affects the necessary
measurement time. For this reason, the bandwidth is normally defined as wide as
possible and the sweep time as short as possible. This results in a loss of fre-
quency resolution. For the measurement with the frequency counter, the sweep is
stopped at the reference marker, the frequency is counted with the desired resolu-
tion and then the sweep is allowed to continue.
In 1Q Analyzer mode (see Chapter 5.5, "Instrument Functions - 1/Q Analyzer",
on page 411), the resolution with which the frequency can be measured with a
marker is always the filter bandwidth, which is derived from the defined sample
rate.

Measurement of Noise Density

During noise measurement, the noise power density is measured at the position of the
marker. For span = 0, all points of the trace are used to determine the noise power
density. For span > 0, two points to the right and left of the marker are used for the
measurement to obtain a stable result.

The noise power density is indicated in the marker field. With logarithmic amplitude
units (dBm, dBmV, dBmuV, dBpA), the noise power density is output in dBm/Hz, i.e. as
level in 1 Hz bandwidth with reference to 1 mW. With linear amplitude units (V, A, W),
the noise voltage density is evaluated in uV/Hz, the noise current density in yA/Hz or
the noise power density in yW/Hz.

In the default setting, the R&S FSVA/FSV uses the sample detector for the noise func-
tion.

|
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With the sample detector, the trace can additionally be set to AVERAGE to stabilize the
measured values. With RMS detector used, trace averaging must not be used since in
this case it produces too low noise levels which cannot be corrected. Instead, the
sweep time can be increased to obtain stable measurement results.

Prerequisite settings

The following settings have to be made to ensure that the power density measurement
yields correct values:

® Detector: Sample or RMS

® \ideo bandwidth:
< 0.1 resolution bandwidth with sample detector
2 3 x resolution bandwidth with RMS detector

® Trace averaging:
With the sample detector, the trace can additionally be set to average to stabilize
the measured values. With RMS detector used, trace averaging must not be used
since in this case it produces too low noise levels which cannot be corrected.
Instead, the sweep time can be increased to obtain stable measurement results.

Correction factors

The R&S FSVA/FSV uses the following correction factors to evaluate the noise density
from the marker level:

® Since the noise power is indicated with reference to 1 Hz bandwidth, the bandwidth
correction value is deducted from the marker level. It is 10 x Ig (1 Hz/BWNoise),
where BWNoise is the noise or power bandwidth of the set resolution filter (RBW).

® RMS detector: With the exception of bandwidth correction, no further corrections
are required since this detector already indicates the power with every point of the
trace.

® Sample detector: As a result of video filter averaging and trace averaging, 1.05 dB
is added to the marker level. This is the difference between the average value and
the RMS value of white noise. With a logarithmic level axis, 1.45 dB is added addi-
tionally. Logarithmic averaging is thus fully taken into account which yields a value
that is 1.45 dB lower than that of linear averaging.

® To allow a more stable noise display the adjacent (symmetric to the measurement
frequency) points of the trace are averaged.

® For span > 0, the measured values are averaged versus time (after a sweep).

The R&S FSVA/FSV noise figure can be calculated from the measured power density
level. It is calculated by deducting the set RF attenuation (RF Att) from the displayed
noise level and adding 174 to the result.

5.3.3.7

Measurement example for Phase Noise Auto Peak Search

The phase noise of a CW signal at 100 MHz with 0 dBm level is to be measured at 800
kHz from the carrier.
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1. [PRESET]
The R&S FSP is set to the default setting.

2. [FREQ] > "CENTER": 100 MHz
The center frequency is set to 100 MHz.

3. [SPAN]: 2 MHz
The span is set to 2 MHz.

4. [AMPT]: 0 dBm
The reference level is set to 0 dBm.

5. [MKR FCTN] > "MARKER 1"
Marker 1 is switched on and positioned at the maximum of the displayed trace.

6. "PHASE NOISE": 800 kHz
The phase noise measurement is switched on. The delta marker is positioned on
the main marker and the measured phase noise value is displayed in the marker
info field. The sample detector is used and the video bandwidth is set to 3 x RBW.
When the phase noise measurement function is enabled, the entry of the delta
marker frequency is activated. It can be entered directly.

5.3.3.8 Performing Band Power Measurements

Band power markers allow you to measure the integrated power (similar to ACP mea-
surements) for a defined span (band) around a marker. By default, 5 % of the current
span is used. The span is indicated by colored lines in the diagram. The result can be
displayed either as a power (dBm) or density (dBm/Hz).

Band power markers are only available for standard frequency measurements in Spec-
trum mode (not zero span, I/Q Analyzer etc.).
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All markers can be defined as band power markers, each with a different span. When a
band power marker is activated, if no marker is active yet, marker 1 is activated. Other-
wise, the currently active marker is used as a band power marker (all other marker
functions for this marker are deactivated).

If the detector mode for the marker trace is set to "AutoSelect", the RMS detector is
used.
1. In the [MKR FUNC] menu, press "Band Power".

2. Inthe "Band Power" menu, press "Span" and enter the width of the band around
the marker for which the power is to be measured.

3. To display the measurement result in dBm/Hz, press "Density". By default, the
result is displayed as a power in dBm.

4. Press "Band Power On" to activate the band power marker.

The measurement results are displayed as usual in the marker table or in the dia-
gram.

5.3.4 Changing Settings via Markers — MKR-> Key

The MKR -> key is used for search functions of measurement markers, assignment of
the marker frequency as center frequency, restriction of the search area and character-

|
Operating Manual 1176.7510.02 — 12 270



Measurement Functions

ization of maxima and minima. For details on markers in general, see Chapter 5.3.1,
"Using Markers and Delta Markers — MKR Key", on page 249.

To open the Marker To menu

® Press the MKR -> key.
The "Marker To" menu is displayed. If no marker is active, marker 1 will be activa-
ted and a peak search on the trace carried out. Otherwise, the edit dialog box for
the last activated marker is opened and the current frequency/time value is dis-
played.

Menu and softkey description

® Chapter 5.3.4.1, "Softkeys of the Marker To Menu", on page 271 Menu"

Further information

® Chapter 5.3.4.8, "Effect of Different Peak Excursion Settings (Example)",
on page 278

Tasks

® Chapter 5.3.4.2, "Searching for a Maximum", on page 277

® Chapter 5.3.4.3, "Searching for a Minimum", on page 277

® Chapter 5.3.4.4, "Specifying the Search Limits", on page 277

® Chapter 5.3.4.5, "Specifying the Search Range", on page 277

® Chapter 5.3.4.6, "Examining a Signal at the Center in Detail", on page 277
® Chapter 5.3.4.7, "Specifying the Suitable Peak Excursion", on page 278

5.3.4.1 Softkeys of the Marker To Menu

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

SeleCt MArKEr (NO)..ceii ittt et e e e e e aneeas 272
[T | 272
[N Lo Y= | 272
Center =MKr Freq (SPan > 0)...uuuiiiieiiieeee e iessiivietee e e s e e e e e e s s ssrenereeeeeeaaaeessnsennnssnneees 272
REF LVI ZIMKE LVttt ettt s e s e e e e e e e e eaaaeeeeeeeeeeeennseres 272
Y =T T g (o T I = Lo TSRO POSRRURNt 272
1 T 272
[N L= B Y, o TR 273
Auto Max Peak/Auto Min PEaK..........cuuuiiiiiieeeee et 273
STSY=T o] I T 01 273

L L@t LIMit..rereeveeeeeceeteceeece e eesct et es et en st en s s s s et s s st enensesesas 273

L RIGNE LIMIt. et e e e s s s e e s et se s e e ee s s s eeseseeee e e ennnae 273
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L SEAICH LimM Off....c.eeecececeieceeeeeeeeeee ettt 274
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Select Marker (No)

Opens a submenu to select one of 16 markers and define whether the marker is a nor-
mal or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 250). "(No)" indicates the number of the currently active marker.

Peak
Sets the active marker/delta marker to the highest maximum of the trace.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 670
CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 624

Next Peak
Sets the active marker/delta marker to the next maximum of the selected trace.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 671
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 625

Center =Mkr Freq (span > 0)

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

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:CENTer on page 683

Ref Lvl =Mkr Lvl
Sets the reference level to the current marker level.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:REFerence on page 695

Marker to Trace

Opens an edit dialog box to enter the number of the trace on which the marker is to be
placed.

Remote command:

CALCulate<n>:MARKer<m>:TRACe On page 676
CALCulate<n>:DELTamarker<m>:TRACe on page 628

Min
Sets the active marker/delta marker to the minimum of the selected trace.
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Remote command:
CALCulate<n>:MARKer<m>:MINimum|[:PEAK] on page 672
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 626

Next Min
Sets the active marker/delta marker to the next minimum of the selected trace.

Remote command:
CALCulate<n>:MARKer<m>:MINimum:NEXT on page 674
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 627

Auto Max Peak/Auto Min Peak

Adds an automatic peak search action for marker 1 at the end of each particular
sweep. This function may be used during adjustments of a device under test to keep
track of the current peak marker position and level.

The current marker search limit settings (Left Limit, Right Limit, Threshold softkeys) are
taken into account.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:AUTO on page 670
CALCulate<n>:MARKer<m>:MINimum:AUTO on page 673

Search Limits
Opens a submenu to set the limits for maximum or minimum search in the x and y
direction.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 677

Left Limit — Search Limits

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

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:LEFT on page 677

Right Limit < Search Limits

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

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHT on page 678

Threshold — Search Limits
Opens an edit dialog box to define the threshold line. The threshold line represents the
lower level limit for a "Peak" search and the upper level limit for a "Min" search.

Remote command:
CALCulate<n>:THReshold:STATe on page 745
CALCulate<n>:THReshold on page 744
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Use Zoom Limits «— Search Limits
Restricts the marker search to the zoomed area.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:ZOOM on page 678

Search Lim Off < Search Limits
Deactivates all limits of the search range.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 677
CALCulate<n>:THReshold:STATe on page 745

Next Mode
Selects the mode of the Next Peak or Next Min softkey.

Three settings are available:

<" Sets the active marker/delta marker to the next maximum/minimum
left to the marker of the selected trace.

"abs" Sets the active marker/delta marker to the next lower maximum/
higher minimum of the selected trace.

"> Sets the active marker/delta marker to the next maximum/minimum
right to the marker of the selected trace.

Remote command:

Next Peak:

CALC:MARK:MAX:LEFT (<): CALCulate<n>:MARKer<m>:MAXimum:LEFT
on page 671

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 625
CALC:MARK:MAX:RIGH (>): CALCulate<n>:MARKer<m>:MAXimum:RIGHt
on page 672

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 625
CALC:DELT:MAX:NEXT (abs): CALCulate<n>:MARKer<m>:MAXimum:NEXT

on page 671

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 625

Next Min:

CALC:MARK:MIN:LEFT (>): CALCulate<n>:MARKer<m>:MINimum:LEET
on page 673

CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 626
CALC:MARK:MIN:RIGH (>): CALCulate<n>:MARKer<m>:MINimum:RIGHt
on page 674

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 627
CALC:MARK:MIN:NEXT (abs): CALCulate<n>:MARKer<m>:MINimum:NEXT
on page 674

CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 627

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

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

Remote command:
CALCulate<n>:MARKer<m>:LOEXclude on page 669

Search Mode (Spectrograms)

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

This setting is only available for spectrogram displays.

Search Mode for Next Peak in X Direction — Search Mode (Spectrograms)
Selects the search mode for the next peak search within the currently selected frame.

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

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

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

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 671
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 671
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 672
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 673
CALCulate<n>:MARKer<m>:MINimum:NEXT on page 674
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 674

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

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

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

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

Remote command:

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVe on page 711
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVe on page 633
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:BELow on page 711
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DELTamarker<m>:SGRam:Y :MAXimum:BELow on page 633
MARKer<m>:SGRam:Y :MAXimum:NEXT on page 712
DELTamarker<m>:SGRam:Y :MAXimum:NEXT on page 634

:MARKer<m>:SGRam:Y :MINimum:ABOVe on page 713
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:SGRam:Y:MINimum:NEXT on page 635

DELTamarker<m>:SGRam:Y:MINimum:ABOVe on page 634
MARKer<m>:SGRam:Y :MINimum:BELow on page 713
DELTamarker<m>:SGRam:Y :MINimum:BELow on page 635
MARKer<m>:SGRam:Y:MINimum:NEXT on page 714

Marker Search Type «— Search Mode (Spectrograms)
Defines the type of search to be performed in the spectrogram.

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

Remote command:

CALCulate<n>

CALCulate<n>

CALCulate<n>

:MARKer<m>:SGRam: XY :MAXimum [ : PEAK] on page 710
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:MARKer<m>:SGRam:Y:MINimum[ : PEAK] on page 714
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:MINimum|[ : PEAK] on page 626

DELTamarker<m>:SGRam:XY:MAXimum|[: PEAK] on page 632
MARKer<m>:SGRam:XY :MINimum [ : PEAK] on page 710
DELTamarker<m>:SGRam: XY :MINimum [ : PEAK] on page 632
MARKer<m>:SGRam:Y:MAXimum|[ : PEAK] on page 712
DELTamarker<m>:SGRam:Y:MAXimum[: PEAK] on page 634

DELTamarker<m>:SGRam:Y:MINimum[:PEAK] on page 636
MARKer<m>:MAXimum|[ : PEAK] on page 670
DELTamarker<m>:MAXimum|[: PEAK] on page 624
MARKer<m>:MINimum|[: PEAK] on page 672

Marker Search Area < Search Mode (Spectrograms)
Defines which frames the search is performed in.

"Visible"
IlMemoryll

Only the visible frames are searched.
All frames stored in the memory are searched.

Remote command:

CALCulate<n>:

MARKer<m>:SGRam: SARea on page 709

CALCulate<n>:DELTamarker<m>:SGRam:SARea on page 631

Peak Excursion

Opens an edit dialog box for level measurements to enter the minimum level value by
which a signal must rise or fall so that it will be identified as a maximum or a minimum
by the search functions. Entries from 0 dB to 80 dB are allowed; the resolution is 0.1
dB. The default setting for the peak excursion is 6 dB.

For more information see "Specifying the suitable peak excursion" and "Effect of differ-
ent peak excursion settings".

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 675



5.3.4.2

Measurement Functions

Searching for a Maximum

® To search for the highest maximum, press the Peak softkey.
® To define the search mode for the next maximum, use the Next Mode softkey.
® To start the search, press the Next Peak softkey.

@

You can define an automatic peak search action for marker 1 at the end of each partic-
ular sweep using the Auto Max Peak/Auto Min Peak softkey.

5.3.4.3

Searching for a Minimum

® To search for the minimum, press the Min softkey.
® To define the search mode for the next minimum, use the Next Mode softkey.
® To start the search, press the Next Min softkey.

@

You can define an automatic peak search action for marker 1 at the end of each partic-
ular sweep using the Auto Max Peak/Auto Min Peak softkey.

5.3.4.4

5.3.4.5

5.3.4.6

Specifying the Search Limits

® To define the lower limit, press the Left Limit softkey.

® To define the upper limit, press the Right Limit softkey.

® To define the threshold, press the Threshold softkey.

® To switch the search limits off, press the Search Lim Off softkey.

Specifying the Search Range

® Press the Exclude LO softkey to deactivate the "Exclude LO" mode in order to
include the frequency down to 0 Hz in the marker search functions.

Examining a Signal at the Center in Detail

1. Press the [PRESET] key to set the R&S FSVA/FSV to the default setting.

2. Press the [MKR ->] key to open the "Marker To" menu.

3. Marker 1 is activated and set to the largest signal of the trace.

4. Press the Center =Mkr Freq (span > 0) softkey to set to the marker frequency.
5

The span is adapted in such a way that the minimum frequency (= 0 Hz) or the
maximum frequency is not exceeded.

6. Press the Ref Lvl =Mkr Lvl softkey to set the reference level to the measured
marker level.
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7. Press the SPAN key.
8. The edit dialog box to enter a frequency span is displayed.

9. Reduce the span, e.g. using the rotary knob.

5.3.4.7 Specifying the Suitable Peak Excursion

1. If the Peak Excursion softkey is used, the default value is sufficient, since, in this
mode, the next lower maximum or next higher minimum will always be detected.

2. Ifthe < or > of the softkey Next Mode is used, the 6 dB level change set as a
default value may already be attained by the inherent noise of the instrument. To
avoid identifying noise peaks as maxima or minima, enter a peak excursion value
that is higher than the difference between the highest and the lowest value mea-
sured for the displayed inherent noise.

5.3.4.8 Effect of Different Peak Excursion Settings (Example)

The following figure shows a trace to be examined.

-11.06 dBm
27.154880000 MH=z

CF 27.105 MHz SPAN 430.0 kH=z

Figure 5-10: Trace example

The following table lists the signals as indicated by the marker numbers in the diagram
above, as well as the minimum of the amplitude decrease to both sides of the signal:

s
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Signal # Min. amplitude decrease to both sides of the signal
1 30dB

2 29.85dB

3 7dB

4 7dB

The detected signals and their order are different depending on the peak excursion
setting and the peak search method (whether the next lower maximum or the next rela-
tive maximum is searched). The following results are obtained. All tests start with the
marker set to signal 1 by pressing the Peak softkey.

® 40 dB peak excursion
Result: With both methods apart from signal 1 no signal is detected, as the signal
level does not decrease by more than 30 dB to either side of any signal.

Next lower maximum Next relative maximum

Next Mode abs: signal 1 Next Mode <: signal 1

(no further signal detected) (no further signal detected)

Next Mode >: signal 1

(no further signal detected)

® 20 dB peak excursion
Result: With both methods apart from signal 1 signal 2 is detected, as the signal
level decreases at least by 29.85 dB to either side of this signal, which is now
greater than the peak excursion.

Next lower maximum

Next relative maximum

Next Mode abs: signal 2

Next Mode <: signal 1

(no further signal detected)

Next Mode abs: signal 2

(no further signal detected)

Next Mode >: signal 2

Next Mode >: signal 2
(no further signal detected)

® 6 dB peak excursion

Result: With both methods all signals are detected.

Next lower maximum

Next relative maximum

Next Mode abs: signal 2

Next Mode <: signal 3

Next Mode abs: signal 3

Next Mode >: signal 1

Next Mode abs: signal 4

Next Mode >: signal 2

Next Mode >: signal 4




5.3.5

Measurement Functions

Power Measurements — MEAS Key

With its power measurement functions, the R&S FSVA/FSV is able to measure all the
necessary parameters with high accuracy in a wide dynamic range.

A modulated carrier is almost always used (except e.g. SSB-AM) for high-frequency
transmission of information. Due to the information modulated upon the carrier, the lat-
ter covers a spectrum which is defined by the modulation, the transmission data rate
and the signal filtering. Within a transmission band each carrier is assigned a channel
taking into account these parameters. In order to ensure error-free transmission, each
transmitter must be conforming to the specified parameters. These include among oth-
ers:

® the output power

® the occupied bandwidth, i.e. the bandwidth which must contain a defined percent-
age of the power

® the power dissipation allowed in the adjacent channels

The MEAS key is used for complex measurement functions as power measurements,
occupied bandwidth, signal statistic, carrier to noise spacing, AM modulation depth,
third-order intercept point, harmonics and spurious emissions. For measurement
examples refer to the Quick Start Guide, "Basic Measurement Examples".

Further examples are described in Chapter 4.6, "Advanced Measurement Examples",
on page 105 and Chapter 6.4, "Remote Control — Programming Examples",
on page 1010

The following measurements can be performed:

® Channel power and adjacent-channel power with span > 0 and with a single or sev-
eral carriers ("CH Power ACLR" softkey, for details see Chapter 5.3.5.2, "Measur-
ing Channel Power and Adjacent-Channel Power", on page 283)

® Carrier-to-noise ratio ("C/N C/NQ" softkey, for details see Chapter 5.3.5.3, "Mea-
suring the Carrier-to-Noise Ratio", on page 308)

® QOccupied bandwidth ("OBW" softkey, for details see Chapter 5.3.5.4, "Measuring
the Occupied Bandwidth", on page 311)

® Spectrum Emission Mask measurements ("Spectrum Emission Mask" softkey, for
details see Chapter 5.3.5.5, "Measuring with Spectrum Emission Masks",
on page 315)

® Spurious Emissions measurements ("Spurious Emissions" softkey, for details see
Chapter 5.3.5.6, "Measuring Spurious Emissions", on page 343)

® Power in zero span ("Time Domain Power" softkey, for details see Chapter 5.3.5.7,
"Measuring the Power in Zero Span", on page 354).

® Amplitude probability distribution ("APD" and "CCDF" softkeys, for details see
Chapter 5.3.5.8, "Calculating Signal Amplitude Statistics", on page 357)

® 3rd order intercept ("TOI" softkey, for details see Chapter 5.3.5.9, "Measuring the
Third Order Intercept Point (TOI)", on page 375)

® Modulation depth ("AM Mod Depth" softkey, for details see Chapter 5.3.5.10, "Mea-
suring the AM Modulation Depth", on page 381)
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® Harmonic Distortion measurements ("Harmonic Distortion" softkey, for details see
Chapter 5.3.5.11, "Measuring Harmonic Distortion", on page 382)

To open the power measurement menu

® Press the [MEAS] key.
The measurement menu for spectrum analysis is displayed (see Chapter 5.3.5.1,
"Softkeys of the Power Measurement Menu", on page 281).

5.3.5.1 Softkeys of the Power Measurement Menu

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

L0 g T o011 g O R 281
C/N, C/NO (SPAN > 0)..eeieiiiirieeeeiiieeee e et tee ettt e e e sttt e e e s sbeeeeessaabeeeeesabeeeeessanbeeeeessanes 281
(0] = AT 7 o= T 0 ) R 282
Spectrum EmisSion Mask..........cccuiiiiiiiiiii e 282
SPUIMOUS EMISSIONS...cciiiiiiiiiii ittt e e e e e e e e e e e e e e e aaeeeeeseennnrenes 282
Time Domain POWET (ZE0 SPAN)......uutiiiiieeiiieeeaieeerieeeeieeesttee s seeeesateeesaeeesbeeessneeeens 282
Al FUNCLIONS Off... et e e e e e e e e e eeeeas 282
Y 0 SR 282
L0107 I | PPN 283
L1 U ERPPURRN 283
FN Y YT Yo 1= o o SRR 283
Harmonic DiStOrtioN. ... e e 283
Al FUNCLIONS Off...iiiie e e e e e e e e e e e e e as 283

Ch Power ACLR

Activates the active channel or adjacent-channel power measurement either for a sin-
gle carrier signal or for several carrier signals, depending on the current measurement
configuration, and opens a submenu to configure the channel power measurement.

For details see Chapter 5.3.5.2, "Measuring Channel Power and Adjacent-Channel
Power", on page 283.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:POWer:SELect on page 706
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult? on page 703
CALCulate<n>:MARKer<m>:FUNCtion:POWer [:STATe] on page 707

C/IN, C/No (span > 0)
Opens a submenu to configure the carrier/noise ratio measurement. Measurements
without (C/N) and measurements with reference to the bandwidth (C/No) are possible.

For details see Chapter 5.3.5.3, "Measuring the Carrier-to-Noise Ratio", on page 308.
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OBW (span > 0)

Activates measurement of the occupied bandwidth according to the current configura-
tion and opens a submenu to configure the measurement. For details see Chap-

ter 5.3.5.4, "Measuring the Occupied Bandwidth", on page 311.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:POWer:SELect on page 706
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult? on page 703
CALCulate<n>:MARKer<m>:FUNCtion:POWer [:STATe] on page 707

Spectrum Emission Mask
Opens a submenu to configure the Spectrum Emission Mask measurement.

The Spectrum Emission Mask (SEM) measurement defines a measurement that moni-
tors compliance with a spectral mask.

For details see Chapter 5.3.5.5, "Measuring with Spectrum Emission Masks",
on page 315.

Remote command:
SENS:SWE :MODE ESP, see [SENSe: ] SWEep : MODE on page 860

Spurious Emissions
Opens a submenu to configure the Spurious Emissions measurement.

The Spurious Emissions measurement defines a measurement that monitors unwan-
ted RF products outside the assigned frequency band generated by an amplifier.

For details see Chapter 5.3.5.6, "Measuring Spurious Emissions", on page 343.

Remote command:
SENS:SWE :MODE LIST, see [SENSe: ] SWEep:MODE on page 860

Time Domain Power (zero span)

Activates the power measurement in zero span and opens a submenu to configure the
power measurement. For details see Chapter 5.3.5.7, "Measuring the Power in Zero
Span", on page 354.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:SUMMary|[:STATe] on page 730

All Functions Off
Switches off all power measurement functions.

APD
Activates the function to m