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About this Manual

1 Preface

1.1 About this Manual

This User Manual provides all the information specific to the application. All general
instrument functions and settings common to all applications and operating modes are
described in the main R&S FSW User Manual.

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

e Welcome to the Noise Figure Application
Introduction to and getting familiar with the application

e Typical applications
Example measurement scenarios in which the application is frequently used.

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

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

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

e How to Perform Measurements with the Noise Figure Application
The basic procedure to perform each measurement and step-by-step instructions
for more complex tasks or alternative methods

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

e Optimizing and Troubleshooting the Measurement
Hints and tips on how to handle errors and optimize the test setup

e Remote Commands for Noise Figure Measurements
Remote commands required to configure and perform noise figure measurements
in a remote environment, sorted by tasks
(Commands required to set up the environment or to perform common tasks on the
instrument are provided in the main R&S FSW User Manual)
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

e Annex
Reference material

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

e Index
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Documentation Overview

1.2 Documentation Overview

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

e "Getting Started" printed manual
e Online Help system on the instrument
e Documentation CD-ROM with:
— Getting Started
— User Manuals for base unit and options
— Service Manual
— Release Notes
— Data sheet and product brochures

Online Help

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

Web Help

The web help provides online access to the complete information on operating the
R&S FSW and all available options, without downloading. The content of the web help
corresponds to the user manuals for the latest product version. The web help is availa-
ble from the R&S FSW product page at http://www.rohde-schwarz.com/product/
FSW.html > Downloads > Web Help.

Getting Started

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

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

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

The user manuals are available in PDF format - in printable form - on the Documenta-
tion CD-ROM delivered with the instrument. In the user manuals, all instrument func-
tions are described in detail. Furthermore, they provide a complete description of the
remote control commands with programming examples.

The user manual for the base unit provides basic information on operating the

R&S FSW in general, and the Spectrum application in particular. Furthermore, the soft-
ware functions that enhance the basic functionality for various applications are descri-
bed here. An introduction to remote control is provided, as well as information on main-
tenance, instrument interfaces and troubleshooting.

|
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|
Conventions Used in the Documentation

In the individual application manuals, the specific instrument functions of the applica-
tion are described in detail. For additional information on default settings and parame-
ters, refer to the data sheets. Basic information on operating the R&S FSW is not inclu-
ded in the application manuals.

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

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

Release Notes

The release notes describe the installation of the firmware, new and modified func-
tions, eliminated problems, and last minute changes to the documentation. The corre-
sponding firmware version is indicated on the title page of the release notes.

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

1.3 Conventions Used in the Documentation

1.3.1 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 names are written in capital letters.

File names, commands, File names, commands, coding samples and screen output are distin-

program code guished by their font.

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

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

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

User Manual 1173.9270.02 — 08 9
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Conventions Used in the Documentation

1.3.2 Conventions for Procedure Descriptions

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

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

|
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Starting the Application

2 Welcome to the Noise Figure Measurement
Application

The R&S FSW-K30 is a firmware application that adds functionality to perform noise
figure measurements to the R&S FSW.

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

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S FSW User Manual. The latest version is available for download
at the product homepage

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

Installation

Find detailed installing instructions in the Getting Started or the release notes of the

R&S FSW.
e Starting the AppliCatioN.........c.c.uuiiiiiiieie e 11
e Understanding the Display Information.............coouuviiiiiiiiiiii e, 12

2.1 Starting the Application

The noise figure measurement application adds a new type of measurement to the
R&S FSW.
To activate the the Noise Figure application

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

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

2. Select the "Noise" item.

o

Moise

The R&S FSW opens a new measurement channel for the noise figure measure-
ment application.
All settings specific to noise figure measurements are in their default state.

Multiple Measurement Channels and Sequencer Function

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

User Manual 1173.9270.02 — 08 11
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Welcome to the Noise Figure Measurement Application

2.2

Understanding the Display Information

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

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

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

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

Understanding the Display Information

The following figure shows the display as it looks for noise figure measurements. All
different information areas are labeled. They are explained in more detail in the follow-
ing sections.

Fig. 2-1: Screen layout of the noise figure measurement application

1 = Toolbar

2 = Channel bar

3 = Diagram header
4 = Result display
5 = Softkey bar

6 = Status bar

Channel bar information

The channel bar contains information about the current measurement setup, progress
and results.

|
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Understanding the Display Information

Ref level (futa) -30.00 dBr
Att

P

Fig. 2-2: Channel bar of the Noise Figure application

Ref Level Reference level of the R&S FSW.

Att Attenuation of the R&S FSW.

RBW Resolution bandwidth

SWT Sweep time

AVG Number of averages

ENR Excess noise ratio

2nd Stage Corr State of the 2nd stage correction.
Calibration Data Date and time of the current calibration data.
Mode Currently selected measurement mode.

Window title bar information

For each diagram, the header provides the following information:

2 Gain

Fig. 2-3: Window title bar information for the Noise Figure application

1 = Window number

2 = Window type

3 = Trace color and number
4 = Trace mode

Status bar information

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

|
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Understanding the Display Information

Risk of damaging the instrument

Make sure not to overload the input mixer during calibration and the measurement. An
overload condition may damage or destroy the input mixer.

If an ocerload condition occurs, the R&S FSW shows a corresponding message in the
status line ("RF OVLD" or "IF OVLD").

To avoid an overload during calibration or measurement
e check and adjust the DUT gain settings,

e check and adjust the ENR settings
or

e increase the reference level.
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3 Measurements and Result Displays

The R&S FSW-K30 measures the noise figure of a DUT and displays the results
graphically and numerically. Each graphical result display shows the noise figure from
a different perspective that may be relevant. In the default configuration, the application
shows the Noise Figure of the DUT, the Gain of the DUT and the corresponding Y-Fac-
tor. In addition it shows the numerical results of the measurement.

Ref Level (Auta) -5
Alt

P
Moise Figure

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stap 1. 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz
3 ¥Y-Factor

Gain ¥-Factor

Start 100.0 MHz 10 pts 90,0 MHz/ (RF) Stop 1.0 GHz

The scale of the horizontal axis depends on the tuning mode.

Frequency list and swept measurements

In all graphical result displays, the horizontal axis represents the frequency. The dis-
played frequency is either the RF (radio frequency) or the IF (intermediate frequency).
The range depends on the frequency set you have currently defined. Because the
application only measures selected frequencies, it connects the results to draw a trace.

@ Negative noise figure and noise temperature
From a physical point of view, the noise figure and the noise temperature levels have a

positive range (including zero).

Because of the mathematical operations the application performs, it may also show
negative values in some cases. This may be due to incorrect calibration or variance of
measurement values.

Single frequency measurements

In all graphical result displays, the horizontal axis represents a chronological order of
measurement results for the frequency you are testing. The axis has no unit, but is
made up out of several index values that represent time. Each index value represents

|
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one measurement point and therefore one measurement on the single frequency you
are analyzing. The size of the index (and thus number of results) depends on the num-
ber of (Measurement) Points that you have defined. Because the application only
measures at certain points in time, it connects the results to draw a trace.

The right diagram border represents the present (index = 0), values to the left repre-
sent past measurement results (index = -<x>). As soon as the application finishes a
single measurement, the measurement points are moved to the left, the new result is
added on the right. All other measurement points are moved down one position with
the most obsolete result falling out of the diagram (like in the roll mode of an oscillo-
scope).

Selecting the result display

» Select the p=(icon in the toolbar or press the MEAS key.

The application enters the SmartGrid configuration mode.
For more information on the SmartGrid functionality see the R&S FSW Getting

Started.
(oIS T N T [ = T PSPPI PPPPP 16
- o 17
(N[0 =T =10 0] 0= = (U] 17
| =T (o RSN 18
oA Y o) TP 19
POWET (COld).c. ettt st e s st e e e s e ane e e e e s aanreeeeean 19
ST L 1= o) = 20
L0 =Y o | USSR 20
T = 1= ][RR 21

Noise Figure
Shows the noise figure of the DUT.

The noise figure is the ratio of the signal-to-noise ratio at the DUT input to that at the
DUT output.
SNR

Noise Figure = ——2
SNR

out

The vertical axis shows the level of the noise figure in dB. The scale depends on the
settings in the "Display Configuration" dialog box.
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1 Noise Figure

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz

Remote command:
TRACe<t>[:DATA] NFIGure

Gain
Shows the gain characteristics of the DUT.

The vertical axis shows the level of the gain in dB. The scale depends on the settings
in the "Display Configuration" dialog box.

2 Gain

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz

Remote command:
TRACe<t>[:DATA] GAIN

Noise Temperature
Shows the noise temperature characteristics of the DUT.

Noise Temperature = .
B-k

with

P =Power

B =Bandwidth

k =Boltzmann constant
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The vertical axis shows the noise temperature in Kelvin. The scale depends on the set-
tings in the "Display Configuration" dialog box.

1 Noise Temperature

e

|

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz

Remote command:
TRACe<t>[:DATA] TEMPerature

Y-Factor
Shows the ratio of the hot and the cold power of the DUT.
The Y-factor indicates the quality of measurement tolerances and uncertainties. To get

the result, the application measures the DUT power with the noise source turned on
(hot power) and the noise source turned off (cold power).

Y —Factor = %
off
with
N, =Noise power [dB] with noise source on
N, =Noise power [dB] with noise source off

The vertical axis shows the linear relation. The scale depends on the settings in the
"Display Configuration" dialog box.
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3 ¥-Factor

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz

Remote command:
TRACe<t>[:DATA] YFACtor

Power (Hot)
Shows the absolute power characteristics at the instrument input. The noise source is
turned on.

The vertical axis shows the power in dBm. The scale depends on the settings in the
"Display Configuration" dialog box.

2 Power (hot)

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz

Remote command:
TRACe<t>[:DATA] PHOT

Power (Cold)
Shows the absolute power characteristics at the instrument input. The noise source is
turned off.

The vertical axis shows the power in dBm. The scale depends on the settings in the
"Display Configuration" dialog box.

|
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3 Power (cold)

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz

Remote command:
TRACe<t>[:DATA] PCOLd

Result Table
Shows the measurement results in numerical form in a table.

The contents of the table depend on the "Display Settings". By default it shows the
results for the Noise Figure, Gain and Y-Factor result type. Each row represents one
measurement point. Each column represents one result type. The first column shows
the measurement frequency.

If you display the uncertainty result, it is displayed in the Noise column next to the
Noise Figure result. Note that the uncertainty is displayed only after you have turned
on the uncertainty calculation and also include the result in the display.

The result table shows either the RF or the IF, depending on you selection.

For more information see chapter 6.1.2, "Configuring Numerical Results",
on page 80.

4 Result Table
Y-Factor

Remote command:
TRACe<n>[:DATA] ? on page 104

Current
Shows the result at the current measurement point.

The contents of the "Current” result display are updated as soon as a new measure-
ment point is analyzed.

|
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The result types shown in the table depend on the "Display Settings". By default it
shows the results for the Noise Figure, Gain and Y-Factor result type. Each row repre-
sents one result type. The first column shows the result type, the second column
shows the result.

For more information see chapter 6.1.2, "Configuring Numerical Results",
on page 80.

Marker Table
Shows the marker characteristics in numerical form in a table.

The size of the table depends on the number of active markers and the way you have
configured the table in the "Result Config" dialog box. For more information see chap-
ter 6.3, "Using Markers", on page 83 and chapter 6.1.2, "Configuring Numerical
Results", on page 80.

4 Marker Table
Type Ref " Trc Stimulus i Gain

N1

The first four columns of the table are fix.

e Type
Shows the marker type. 'M' represents a normal marker, 'D' represents a delta
marker.
o Ref
Shows the reference marker for relative delta markers.
e Trc
Shows the trace the marker is positioned on.
e X-value

Shows the horizontal position (frequency) of the marker.
In case of normal markers, the position is an absolute value. The position of delta
markers are relative to another marker.

e <Result>
Shows the measurement result at the marker position.
In case of normal markers, the result is an absolute value. Results for delta mark-
ers are relative to another marker.

Remote command:
CALCulate<n>:MARKer<m>:Y? on page 165
CALCulate<n>:DELTamarker<m>:Y? on page 167
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Tuning Modes

4 Measurement Basics

The measurement basics contain background information on the terminology and prin-
ciples of noise measurements.

Noise figure measurements determine the noise that a device under test (DUT) adds to
a signal as that signal passes through the DUT.

@ TUNING IMOAES... .o r e e e e e e e e e ettt e et e et aeseseeeaaaaaaaaaaeeeneenens 22
L R 5 16 I I8/ =3 R 24
e External Generator CONMIOL.........cuiiiiieiiii i e e e 25
o Image FrequenCy REJECHION........cuiiiii it 27
e Calibration (2nd Stage CorreCtion)........ccccccuvviiiiiiiiee e 29
e Separating Signals by Selecting an Appropriate Resolution Bandwidth................. 32
e Analyzing Several Traces - Trace Mode..........ooueviiiiiiiiiiiiiiiiie e e eeeeeeeeaens 32
®  USING MaIKEIS. ..ottt ettt e e e e e e e e e e e e e e aaaaeas 33

4.1 Tuning Modes

Basically, the application calculates the noise figure of a DUT based on the character-
istics of the DUT that have been measured and a noise source whose properties are
known.

In addition to the noise characteristics of a DUT, the application is also able to deter-
mine several more DUT characteristics like its gain or its noise temperature character-
istics.

Teceass -o 111 O 4

The application provides several measurement modes or tuning modes.

4.1.1 Swept Measurements

The sweep tuning mode performs measurements on a set of discrete frequencies
based on the frequency parameters. Each measurement analyzes the noise character-
istics of the corresponding frequency or measurement point.

For swept measurements, the application automatically determines the measurement
frequencies and combines them in a frequency list.

|
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41.3

Tuning Modes

Such a frequency set is the result of the frequency and span information that you have
provided. The frequency and span information is made up out of the center frequency,
the span, the start and the stop frequency. In combination with the measurement
points or the frequency table step size, the application calculates the contents of the
frequency table.

The center frequency is the frequency in the center of the frequency band you are
measuring. Thus, it is defined either by the span or the start and stop frequencies.

The measurement points is the number of entries in a frequency list and thus the
number of measurements that the application performs during a noise figure measure-
ment.

The stepsize defines the distance between two measurement points. It is constant for
all measurement points.

If the stepsize is larger than the distance between start and stop frequency, the fre-
quency table consists of the start and stop frequencies only.

Frequency Table Measurements

The frequency table tuning mode also performs measurements on a set of frequen-
cies based on the contents of a frequency list. Each measurement analyzes the noise
characteristics of the corresponding frequency.

Compared to a swept measurement, you can customize the contents of the frequency
list. Thus, you can add frequencies that are independent of the frequency stepsize and
the number of measurement points.

Single Frequency Measurements

The single frequency tuning mode performs one or several consecutive measure-
ments on a single frequency. You can perform the measurement on any frequency that
is supported by the hardware you are using.

Single frequency measurements are a way to facilitate manual adjustments for noise
figure measurements. They also allow you to get an idea about how the noise figure at
a particular frequency change over time.

Note that sweep lists or frequency tables are not considered in this measurement
mode.

Single frequency measurement results

For single frequency measurements, the same set of graphical result displays is availa-
ble as for frequency list measurements (Noise Figure, Gain etc.). Note, however, that
the x-axis has no unit, but shows a series of results taken for a single frequency. The
number of displayed results depends on the number of measurement points you have
defined.

For more information see chapter 3, "Measurements and Result Displays", on page 15.
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4.2.2

Measurement Basics

DUT Types

In addition, you can also view the results in the Result Table in numerical form.

DUT Types

Noise figure measurements are possible on DUTs with a wide variety of characteris-
tics. The DUT characteristics are important to know because they not only have an
effect on the test setup, but also determine the way the application populates the fre-
quency list in case of swept measurements.

The R&S FSW-K30 supports measurements on DUTs that work on a fixed frequency
as well as measurements on frequency-converting DUTs.

Measurements on Linear DUTs

In case of a linear DUT, the RF frequency remains the same between its input and out-
put. For measurements on such DUTSs, it is sufficient to measure the signal's RF fre-
quency without any additional equipment (like a local oscillator). A typical linear DUT
is, for example, an amplifier.

The test setup for measurements on such DUTs usually consists of the noise source,
the DUT and an analyzer. If necessary, the measurement also considers loss that
might occur somewhere in the measurement path.

If you are measuring linear DUTs, the contents and layout of the "Overview" dialog box
represents the configuration of a typical test setup.

Noise o DUT * Spectrum Display
Source Analyzer Config

Measurements on Frequency Converting DUTs

A frequency converting DUT converts the RF frequency to an intermediate frequency
(IF) using the local oscillator (LO). A frequency-converting DUT either converts the RF
frequency to a lower IF (down-conversion) or a higher IF (up-conversion).

The conversion process requires a local oscillator in the test setup. You can generate
the LO signal in two ways.

e An external generator controlled by the analyzer via IEC bus.
e A VCO controlled by a voltage source.

If you have selected a frequency-converting DUT measurement mode, the layout of the
"Overview" dialog box adds the local oscillator to the test setup.

Noise Loss AF DUT " Loss Spectrum Display
Source Input Qutput Analyzer Config
Lo
Local
Oscillator
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The local oscillator can have a fixed or a variable frequency. If the LO frequency is
fixed, the intermediate frequency (IF) resulting from the conversion process is variable
(depending on the input signal). If the LO frequency is variable, the IF has to be fixed.
The application provides measurement for both measurement scenarios.

Fixed intermediate frequency

If you select one of the fixed IF measurement modes, the IF is the same for all entries
in the frequency list. The LO frequency for each entry is variable and is the result of the
equation the selected mode is based on.

e fgr - fie for up-converters

o frr + fir for down-converters

The fixed IF measurement modes are, for example, useful for measurements on mix-
ers.

Note that fixed IF measurements are only possible if the R&S FSW is equipped with
option R&S FSW-B10. For more information see chapter 4.3, "External Generator Con-
trol", on page 25.

Fixed LO frequency

If you select one of the fixed LO measurement modes, the LO frequency is the same
for all entries in the frequency list. The IF frequency for each entry is variable and is the
result of the equation the selected mode is based on.

o fge + f o for up-converters

o frr - f o for down-converters

The fixed LO measurement modes are, for example, required for measurements on
satellite converters.

4.3 External Generator Control

To perform fixed IF measurements with the Noise Figure application, you have to
install option R&S FSW-B10 (External Generator Control). This option allows you to
control an external generator and the type of signal it generates.

The typical measurement setup for such measurements includes the R&S FSW with
option R&S FSW-K30, a signal generator and the DUT. The signal generator is control-
led either via the the LAN connection or the GPIB interface. The GPIB interface is part
of the R&S FSW-B10.

To enhance the measurement accuracy, it is recommended to use a common refer-
ence frequency for both R&S FSW and signal generator in the measurement setup.

If you have no 10 MHz reference frequency on hand, you can use the internal refer-
ence signal of the R&S FSW or signal generator. For more information see the docu-
mentation of the R&S FSW or the signal generator.
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Signal generator support

The R&S FSW-B10 supports various signal generators. A list is available in the user
interface (see Generator Type) and in the documentation of the R&S FSW.

Note that you have to specifically select the generator for the R&S FSW-K30. It does
not inherit the generator settings from other applications.

It is also possible to add new signal generators to that list. To do so, you have to copy
a custom signal generator setup file with the file extension . gen to the R&S FSW. The
setup file defines the frequency and power ranges supported by the generator, as well
as information required for communication. You can use a setup file of the signal gen-
erators already supported as a template. After you copy it to the R&S FSW, the new
generator model is added to the dropdown menu.

The existing setup files can be displayed in an editor in read-only mode directly from
the Interface Configuration dialog box.

Make sure to adhere to the required syntax and commands and only change the val-
ues of the parameters. Errors are only detected and displayed when you try to use the
custom generator.

Error and status messages

The following status and error messages may occur during external generator control.

Message Description
"Ext. Generator GPIB Handshake Error!" / Connection to the generator is not possible, e.g. due to a
"Ext. Generator TCPIP Handshake Error!" / cable damage or loose connection or wrong address.

"Ext. Generator TTL Handshake Error!"

"Ext. Generator Limits Exceeded!" The allowed frequency or power ranges for the generator
were exceeded.

"Reverse Sweep via min. Ext. Generator Fre- Reverse sweep is performed; frequencies are reduced to

quency!" the minimum frequency, then increased again.

"Ext. Generator File Syntax Error!" Syntax error in the generator setup file.

"Ext. Generator Command Error!" Missing or wrong command in the generator setup file.

"Ext. Generator Visa Error!!" Error with Visa driver provided with installation (very
unlikely).

|
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Risk of damage to the instrument

For yielding highest sensitivity during the measurement, the R&S FSW-K30 automati-
cally sets the input attenuation to 0 dB.

Because this configuration minimizes the overrange reserve, make sure that the signal
you have applied does not cause to an overload condition (pay attention to the LO
feedthough). An overload condition may damage or destroy the input mixer.

The R&S FSW shows a corresponding message in the status line if an overload occurs
("RF OVLD" or "IF OVLD").

To avoid an overload

e reduce the LO feedthrough of the mixer device
or

® increase the reference level.

4.4 Image Frequency Rejection

Frequency converting DUTs convert a radio frequency (RF) to an intermediate fre-
quency (IF). The IF is lower than the RF in case of down-converting DUTs and higher
than the RF in case of up-converting DUTSs.

In a basic test setup, the image frequency of the RF signal is also converted to the IF.
Depending on the DUT, this effect may be wanted or even necessary, or not. To avoid
measurement errors of the noise figure and gain of up to 3 dB, make sure to use the
appropriate measurement configuration.

Basically, you can distinguish between single sideband (SSB) mixers and double side-
band (DSB) mixers or those that partly suppress a sideband. If a sideband is not nee-

ded or only partly needed, you can reject the image frequency. If you do so, the appli-

cation activates a filter that suppresses the image frequency to a certain extent.

The following illustrations help you to configure the measurement in order to measure
correctly.

For more information on how to configure image rejection see "Image Rejection”
on page 45.
Double sideband measurements

Double sideband mixers use both sidebands to the same extent. Both RF and image
frequency should be converted. In that case, you have to turn image rejection off.
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fir frr flo fimse
f.o = frequency of the local oscillator
fir = intermediate frequency = fgr * f o
fre = lower sideband = f o - fi

fimage = Upper sideband = f o + fi

If image rejection is on, the results have a 3 dB error - noise figure results are 3 dB
lower than they should be, gain results are 3 dB higher than in reality.

Single sideband measurements

Single sideband mixers use a single sideband only. In that case, you have to suppress
the sideband that is not required. If you do so, the measurement is pretty straightfor-
ward and works like a measurement on an amplifier.

'V///////////////////
P

|
[
| |
fie frr flo

%99 dB

=h

image
To suppress a sideband completely, it is best to set the image rejection to the maxi-
mum amount possible (999.99 dB).

Partial sideband suppression

For measurements on mixers with a low image frequency rejection, there are two test
scenarios.

e Mixers whose image rejection is known.
e Mixers whose image rejection is unknown.

() = dB

fir frr flo fimage

|
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Calibration (2nd Stage Correction)

In case of mixers whose image rejection is known, define the magnitude of image
rejection in dB as accurate as possible. Else, measurement results (noise figure and
gain) will deviate between 0 dB to 3 dB.

For accurate measurements on mixers whose image rejection characteristics are
unkown a custom test setup including an additional filter is required. You also have to
know the gain characteristics of the DUT.

) Moise Source Moise IF
Control Source

ow/s
+28 V
Moise Source Moise RF .
(2) Control Low Pass]—-[ Mixer ]
ow/s
+28V

(1) = Test setup for calibration
(2) = Test setup for noise measurement

In the test setup shown above, a lowpass filter prevents unwanted noise from being fed
in at the image frequency.

Depending on the position of the frequency bands, a highpass or bandpass filter may
also be necessary for the RF frequency instead of the lowpass filter. The important
point is that unwanted noise is not converted by a further receive path of the mixer.
The unwanted noise at the receive frequency must not be reduced. The insertion loss
must be considered, if applicable.

With this test setup, the measurement on a mixer without sideband suppression is the
same as SSB measurements.

To take the characteristics of the filter into account, include the insertion loss of the fil-
ter at the RF. To consider the actual filter suppression at the image frequency, include
the actual attenuation for the image rejection.

Harmonics mixer measurement

For a harmonics mixer, the input signals are not only converted to the IF by the wanted
harmonic, but also by the harmonic of the LO signal produced in the mixer. In many
cases, the mixer even features a lower conversion loss in the case of unwanted har-
monics. For measurements on this type of mixer, you have to use a bandpass filter to
make sure that that there is only noise at the desired input frequency at the input of the
DUT. This measurement is similar to measurements on a mixer with an average side-
band suppression.

4.5 Calibration (2nd Stage Correction)

The calibration procedure of the application measures the inherent noise of the
R&S FSW you are using. Performing calibration therefore is recommended as it increa-
ses the accuracy of measurement results. The results get more accurate because the
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application takes the inherent noise of the analyzer into account while it calculates the
results.

Calibration for noise figure measurements is also known as 2nd stage correction. This
term is used because in a typical noise figure test setup, the DUT represents the first
stage and the analyzer the second stage in the test setup.

\ The 2nd stage correction is a calibration that is specific to noise figure measurements.
/ It is independent of the overall calibration state of the analyzer and does not calibrate
the analyzer.

For successful calibration, you need additional equipment.

e Noise source
The noise source is like a calibration standard. It provides a reference with known
noise characteristics that allows the application to determine the inherent noise of
the analyzer you are using.

During the calibration, the application measures the inherent noise characteristics of
the analyzer at the set of measurement frequencies.

Thus, the 2nd stage correction is valid for a particular instrument configuration, the
room temperature and the instrument temperature. As long as this configuration stays
the same, calibration data remains valid.

Like all other measurements of the Noise Figure application, single frequency meas-
urements should be performed in a calibrated state for increased accuracy.

@ Calibrating single frequency measurements

Note that there is an easy way to calibrate single frequency measurements, if you have
calibrated the application for swept or list measurements and the single frequency is
part of the frequency list. In that case the measurement is already calibrated for that
frequency and no more steps are necessary. The application recalls the last calibration
values when you switch back to sweep mode or frequency table mode.

Only if you use a single frequency that is not part of the frequency list (or use a com-
pletely different frequency outside the calibrated range) will calibration become invalid
and you should calibrate this frequency point.

e |Interpolation
If you change the frequency and the frequency span stays the same or gets
smaller, the application interpolates the correction data for the new measurement
points instead of requesting a new calibration.
Measurements based on interpolated data might result in an increased measure-
ment uncertainty. Highly accurate measurements that are conform to the values
specified in the data sheet are only possible at calibrated measurement points.
Note that useful interpolation is possible only if essential calibration parameters
(e.g. impedance or attenuation) change only slightly. This is the case if the dis-
tance between the original calibration points has been sufficiently small.
If the span increases compared to the span during calibration, a new calibration is
necessary.

|
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If the application interpolates the caibration data, it shows a corresponding label in
the channel bar and a warning message in the status bar.

e Invalid calibration
If you change one of the amplitude parameters (e.g. the attenuation), calibration is
labeled invalid. In that case, calibration is not accurate, because the settings are
not in line with the settings at the time the R&S FSW has been calibrated. If cali-
bration is invalid, repeat the calibration or restore the settings as they were during
the calibration.

Saving calibration data

@ If you save the current configuration or measurement results to a data set, calibration
data is part of that data set.
For more information on saving and restoring data sets see chapter "Storing and

Recalling Instrument Settings and Measurement Data" in the user manual of the
R&S FSW.

The picture below shows a typical calibration setup that includes a noise source.

Te-eses 0 111 O o 4
Noise gource
+28V

Fig. 4-1: Noise figure calibration setup

1. Connect the noise source directly and without a cable to the RF input of the ana-
lyzer.

2. Connect the noise source to the +28 V voltage supply (Noise Source interface) on
the back of the R&S FSW.
To connect the noise source to the voltage supply, you need a coaxial cable.

After you have set up calibration, there are several ways to start calibration.

e In the "Noise Overview" dialog box, press the "Calibrate" button.
e In the "Sweep" menu, press the "Calibrate" softkey.
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Separating Signals by Selecting an Appropriate Resolution Bandwidth

4.6 Separating Signals by Selecting an Appropriate Reso-
lution Bandwidth

The resolution bandwidth defines the 3 dB bandwidth of the resolution filter to be used.
An RF sinusoidal signal is displayed according to the passband characteristic of the
resolution filter (RBW), i.e. the signal display reflects the shape of the filter.

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.
Increasing the bandwidth by a factor of 3 increases the displayed noise by approx. 5
dB (4.77 dB precisely). If the bandwidth is increased by a factor of 10, the displayed
noise increases by a factor of 10, i.e. 10 dB.

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.

If the RBW is too large, signal parts that are very far away (e.g. from a different signal)
are considered in the measurement and distort the results. The displayed noise increa-
ses.

If the RBW is too small, the measurement time increases.

4.7 Analyzing Several Traces - Trace Mode

The trace mode determines the way the data is processed and displayed. The applica-
tion provides the following trace modes.

Table 4-1: Overview of available trace modes

Trace Mode Description

Blank Hides the selected trace.

Clear Write Overwrite mode: the trace is overwritten by each sweep. This is the default setting.
View The current contents of the trace memory are frozen and displayed.

\ Each time the trace mode is changed, the selected trace memory is cleared.

The default trace mode for the first trace is Clear/Write. For trace 2-4, the deafult trace
mode is Blank. If you require another mode, you have to set it manually.

As you can have up to four traces simultaneously, you can compare the results with
different measurement configurations, e.g. if you freeze a trace and use it as a memory
trace.
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1 Noise Figure

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz

If a trace is frozen ("View" mode), the instrument settings, apart from level range and

reference level, can be changed without impact on the displayed trace. The fact that
the displayed trace no longer matches the current instrument setting is indicated by the
#* icon on the tab label.

If you change the scaling of the y-axis, the R&S FSW automatically adapts the trace
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.

4.8 Using Markers

Markers are used to mark points on traces, to read out the results of a particular mea-
surement point or compare results of different traces. The noise application provides
four markers.

When you activate a marker, the application automatically positions it on the first mea-
surement point (left border of the diagram) of trace 1, regardless of how many traces
are active. A marker is always positioned on the same horizontal position in all active
measurement windows. If you change the position of a marker in one window, the
application adjusts the position of that marker in all other measurement windows. Thus,
the marker results for a specific marker are always for the same frequency, which
makes it easier to compare results.

N\ Markers in single frequency mode

’ When you use a marker for single frequency measurements, the marker is positioned
on a particular index value and not a particular measurement point. This means that
during continuous measurements, the marker remains on the index value you have put
it on and will not move down the line with the results.

To move a marker, you can use several methods.
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e Enter a particular measurement frequency in the input field that opens when you
activate a marker.

e Move the marker around with the rotary knob or the cursor keys.

e Drag the marker around using the touchscreen.

All markers can be used either as normal markers or delta markers. A normal marker
indicates the absolute signal value at the defined position in the diagram. A delta

marker indicates the value of the marker relative to the specified reference marker (by
default marker 1).

1 Noise Figure o1 Clrw
-0.08 dB

200,0000000 MHz

3.24 dB

400,0000000 MHz

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz

The application always positions the marker on the trace with the lowest number that is
in Clear/Write trace mode. To set the marker on another trace, use the Marker to Trace
function. With this function, you can also position a marker on a trace that is in View
trace mode, e.g. to compare measurement results. Note that at least one active marker
has to be a normal marker.

1 Noise Figure o1 Clrw i
M2[2] 2.98 dB

500.0000000 MHz

M1[1] 3.23 dB

500,0000000 MHz

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz

The application shows the results at the marker position directly in the diagram area
(up to two markers) or in the marker table (if you use more than two markers).

Marker information in diagram area

By default, the results of the last two markers or delta markers that were activated are
displayed in the diagram area.
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-21.90 dB
-3.9180 GHz

-25.87 dBm
13.1970 GHz

The following information is displayed there:

e The marker type (M for normal, D for delta, or special function name)
e The marker number (1 to 4)

e The assigned trace number in square brackets [ ]

e The marker value on the y-axis

e The marker position on the x-axis

Marker information in marker table

In addition to the marker information displayed within the diagram area, a separate
marker table may be displayed in a separate window. For more information on the con-
tents of the marker table see "Marker Table" on page 21.
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5 Configuration

Noise figure measurements require a special application on the R&S FSW, which you
activate using the MODE key on the front panel.

When you activate a measurement channel in the Noise application, a measurement
for the input signal is started automatically with the default configuration. The "Noise
Figure" menu is displayed and provides access to the most important configuration
functions.

Automatic refresh of preview and visualization in dialog boxes after configura-
tion changes

The R&S FSW supports you in finding the correct measurement settings quickly and
easily - after each change in settings in dialog boxes, the preview and visualization
areas are updated immediately and automatically to reflect the changes. Thus, you can
see if the setting is appropriate or not before accepting the changes.

Unavailable hardkeys
Note that the AMPT, AUTO SET, BW, TRIG and MKR FUNC keys have no contents
and no function in the Noise Figure application.

o Configuration OVEIVIEW.........cceiiiiiiiiiiiiircciieie e e e e e e e e e e e e e e e e e e e e e e e e e s 36
e Default Settings for Noise Measurements...........cccceceeieieiiiiiieeee e 38
e Defining the Measurement FreqQUENCY ........coiii oo 39
e Selecting DUT CharacteristiCs. .....uuuiiiiiiiiiiiiieee et 44
o  Configuring the NOISE SOUICE.........uuiiiiiiiiei e 45
o  Configuring AdditioNal LOSS.......ceiiiiiiiiiiie ittt e e e e e 50
o  Configuring the ANAIYZET ... e e e e e e e enneees 53
e Using the Uncertainty CalCulator............ooevuiiiiiiiiiiiiiiiieie e 56
o Performing MeasUrE€mMENTES.......ccuuiiiiiiiiiiiccciiieie e e e e e e e e 61
e Configuring Inputs and Outputs of the R&S FSW........oociiiiiiiiiiiieeeee 63

5.1 Configuration Overview

Throughout the measurement channel configuration, an overview of the most important
currently defined settings is provided in the "Overview". The "Overview" is displayed
e When you select the "Overview" icon, which is available at the bottom of all softkey
menus.

|
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Noise Spectrum "
1F

Source 2l Btage Corr
Const Start
Htop

Measurement

Type
Noise Loss b DuT ' Loss Spectrum Display
Source Input Output Analyzer Config

Bource Bource Bource REW

Canst canst const Preamp

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

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

1. Noise Source
See chapter 5.5, "Configuring the Noise Source", on page 45.

2. Spectrum Analyzer
See chapter 5.7, "Configuring the Analyzer", on page 53.

3. Input and Output Losses
See chapter 5.6, "Configuring Additional Loss", on page 50.

To configure settings

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

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

Note that the PRESET key on the front panel restores the entire instrument to its
default values and thus closes all measurement channels on the R&S FSW (except
for the default Spectrum application channel)!

For details see chapter 5.2, "Default Settings for Noise Measurements", on page 38.

Remote command:
SYSTem:PRESet :CHANnel [ :EXECute] on page 100
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Specifics for

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

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

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

5.2 Default Settings for Noise Measurements

After initial setup, the parameters for the measurement channel are stored upon exiting
and restored upon re-entering the channel. Thus, you can switch between applications
quickly and easily.

Apart from these settings, the following default settings are activated directly after a
measurement channel has been set to the Noise Figure application, or after a channel

preset:

Table 5-1: Default settings for phase noise measurement channels

Parameter Value

Center frequency frnax/2

Span Trax

RBW 1 MHz
Reference level Auto
Attenuation 0dB

Sweep time 30 ms
Averages 1

ENR Constant (15 dB)
2nd stage correction On

Mode Direct
Temperature 20°C

Loss (input & output) Constant (0 dB)
Settling time 50 ms
Preamplifier On (30 dB)
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5.3 Defining the Measurement Frequency

The "DUT" button or the "Frequency Settings" softkey open a dialog to configure the
measurement frequencies.

o Defining @ FreqUENCY Sefl.......ccoo oo 39
e Configuring Single Frequency Measurements...........cceceeieieieieeeeseeeeeeeeeeeeeeeeeennns 41
o Using a FrequencCy Table..... oot 43

5.3.1 Defining a Frequency Set

The "Frequency Config" tab in the "Frequency Settings" dialog box contains settings
that define the frequency characteristics for the measurement.

The information in this tab is also the basis for an automatic population of the fre-
quency table. All parameters of this dialog are interdependent. If you change one
parameter, at least one other parameter will be changed by the application.

6 In order to get accurate results, changing a frequency set may require a new calibra-
tion.

Frequency Config

Frequency,/Spar

=,

[®hlicgd 1.05 GHz

eI 1.0 GHz Points [V ]

el 100.0 MHz '

S 2.0 GHz S| 100.0 MHz J
=) =

TUNING MOGE.... .o e e e e e e et e et et e et et b e seeeseesaaaaaaaaeeenennnes 39
(07T 01 (=Y PSPPI 40
ST = o PSSR 40
Start and StOP FreQUENCY......oee ettt e e e e e e nnnes 40
(Measurement) POINTS.........uiiiiieee e 41
] (=7 o USSR 41

Tuning Mode
Selects the tuning or measurement mode.

For more information see chapter 4.1, "Tuning Modes", on page 22.
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Tuning mode selection is also available via softkeys ("Sweep Mode", "Frequency Table
Mode", "Single Frequency Mode") in the "Sweep" menu.

"Sweep" The measurement is based on an automatically generated frequency
set.

"Frequency The measurement is based on a customized frequency table.

Table" For more information see chapter 5.3.3, "Using a Frequency Table",
on page 43.

"Single Fre- The measurement measures a single frequency only.

quency" For more information see chapter 5.3.2, "Configuring Single Fre-

quency Measurements", on page 41.

Remote command:

Frequency list measurement:
CONFigure:LIST:CONTinuous on page 106
CONFigure:LIST:SINGLe on page 106

Single frequency measurement:
CONFigure:FREQuency:CONTinuous on page 106
CONFigure:FREQuency:SINGle on page 106

Center
Defines the center of the measurement frequency range.

If you change the center frequency, the application will change the start and stop fre-
quency according to the span you have set.

The "Center" setting is also available via the FREQ key.

Remote command:

Frequency list measurement:

[SENSe: ] FREQuency:CENter on page 107
Single frequency measurement:

[SENSe: ] FREQuency:SINGle on page 108

Span

Defines the measurement span.

If you change the span, the application will change the start frequency, the stop fre-
quency and the stepsize according to the center frequency and the measurement
points.

The "Span" setting is also available via the SPAN key.

Remote command:
[SENSe: ] FREQuency: SPAN on page 108

Start and Stop Frequency
Defines the start and stop frequencies.

If you change the start or stop frequency, the application will change the center fre-
quency, the span and the measurement points according to the stop or start frequency
and the stepsize.

|
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The "Start" and "Stop" settings are also available via the FREQ key.

Remote command:

Start frequency:

[SENSe: ] FREQuency: STARt on page 108
Stopf frequency:

[SENSe: ] FREQuency: STOP on page 109

(Measurement) Points
Defines the measurement points.

In case of frequency list measurements, the number of measurement points corre-
sponds to the number of entries in the frequency table and therefore the number of
measurements displayed in the graphical results.

If you change the measurement points, the application will change the stepsize accord-
ing to the span.

The "Points" setting is also available via the SPAN key.

Remote command:
[SENSe: ] SWEep:POINts on page 107

Step
Defines the frequency step size in the frequency table.

The stepsize corresponds to the distance between two consecutive measurement
points.

If you change the stepsize, the application will change the measurement point accord-
ing to the span.

The "Stepsize" setting is also available via the FREQ key.

Remote command:
[SENSe: ] FREQuency:STEP on page 109

Configuring Single Frequency Measurements

The "Frequency Config" tab in the "Frequency Settings" dialog box contains settings
that define the frequency characteristics for the measurement.

ON\ In order to get accurate results, changing the frequency may require a new calibration.

|
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Frequency Config

Tuning Mode Single Frequency
Frequency

Single 10.0 MHz

Coupled to Sweep List On

Points

Y[ aTe | LN = Te LU =Y o T2 TSR 42
Coupled 10 SWEEP LiSt.....ccc et ——————————————— 42
(Measurement) POINS........ccoii i e e e e e e e e e e e e e e e e e e e e e e e ee e as 42

Single (Frequency)
Defines the frequency that the single frequency measurement is performed on.

The "Single" setting is also available via the FREQ key.

Remote command:
[SENSe: ] FREQuency:SINGle on page 108

Coupled to Sweep List
Couples or decouples frequency selection to the contents of a sweep list.

If you couple the frequency to the sweep list, the application allows you to select only

the frequencies currently part of the frequency list. If you enter another frequency, the
application automatically selects the nearest frequency of the frequency list. If the fre-
quency list has been calibrated previously, calibration remains valid for those frequen-
cies when you change the tuning mode.

If you turn the coupling off, you can define any frequency for single frequency meas-
urements. Note however, that it may become necessary to calibrate the measurement
for that frequency.

Remote command:
[SENSe: ] FREQuency:SINGle:COUPling on page 108

(Measurement) Points
Defines the number of measurement points for single frequency measurements.

In case of single frequency measurements, the number of measurement points corre-
sponds to the number of measurements (index values) performed on a single fre-
quency.

For more information see "Single frequency measurements" on page 15.
The "Points" setting is also available via the SPAN key.

Remote command:
[SENSe: ] SWEep:POINts on page 107
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5.3.3 Using a Frequency Table
The "Frequency Table" tab in the "Frequency Settings" dialog box contains functional-
ity to manage the measurement frequencies.

The application populates the table according to the information you have entered in
the "Frequency Config" tab if you press the "Populate Table" button.

Note that changes to the frequency table take effect only if you have selected the "Fre-
quency Table" tuning mode.

Frequency Table

Tuning Mode
Frequency Table

RF IF Image
10,000 MHz 10,000 MHz 10.000 MHz

2.659 GHz 2.659 GHz 2.659 GHz
5.308 GHz 5.308 GHz 5.308 GHz
7.957 GHz 7.957 GHz 7.957 GHz
10.606 GHz 10.606 GHz 10.606 GHz
13.255 GHz 13.255 GHz 13.255 GHz

15.904 GHz 15.904 GHz 15,904 GHz

Clear Table Populate Table Import

[ C=Te (U= o VRN 1= o) = T USRSt 43
L0 1CT= T g =1 o] = T PP 43
POPUIALE TabIB... .t e e e e e e e e e e e e aaaaaaas 44
TS =T o 44
91T = = 44
T g 0o o A = o T o USSR 44
Frequency Table

Shows the current measurement points.

The table is made up of one column that represents the measurement frequency. Each
frequency corresponds to one measurement point. The length of the table is variable.
When you perform measurements in "Sweep" or "Single Frequency" tuning mode, the
contents of the table have no effect on the measurement.

When you select a table entry in "Frequency Table" tuning mode, you can edit it or add
a new frequency below the selected frequency. A new frequency has to be greater
than the last table entry and smaller than the next table entry.

Clear Table
Deletes the contents of the table.

|
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Selecting DUT Characteristics

Populate Table

Populates or restores the measurement frequencies based on the center frequency,
the start and stop frequencies, the span, the stepsize and the number of measurement
points.

Remote command:
[SENSe: ] FREQuency:LIST:DATA on page 107

Insert
Inserts a new measurement point above the one you have selected.

Delete
Deletes the currently selected measurement point.

Import / Export
Opens a dialog box to select an ENR table to import or export.

An import copies the ENR table into the default ENR table directory. An export copies
the table to a location outside the default ENR table directory, e.g. a memory stick. The
file extension has to be *.freq.

Selecting DUT Characteristics

The "DUT" button opens a dialog box to configure the characteristics of the DUT you
are testing. The dialog box contains a schematic overview of the DUT input and output
characteristics and the way it is integrated into the test setup.

DUT Settings

Fixed LO, Up Conv

Settings

LO fixed 0.0 Hz

Image Rejection |feiziRl=¥ )

.", IF

LO
Fixed

|
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Mode
Selects the measurement mode.

The measurement mode you should use depends on the type of DUT you are testing.
For more information see chapter 4.2, "DUT Types", on page 24.

Remote command:
[SENSe: ] CONFigure:MODE:DUT on page 110

LO Fixed
Defines a fixed LO frequency for measurements on frequency-converting DUTs with a
fixed LO.

After you have defined the LO frequency, the application updates the frequency list
accordingly.

The "LO" setting is also available via the FREQ key.

Remote command:
[SENSe: ] CONFigure:MODE:SYSTem:LO: FREQuency on page 110

IF Fixed
Defines a fixed intermediary frequency (IF) for measurements on frequency-converting
DUTs with a fixed IF.

After you have defined the intermediary frequency, the application updates the fre-
quency list accordingly.

The "IF" setting is also available via the FREQ key.

Remote command:
[SENSe:]CONFigure:MODE:SYSTem: IF: FREQuency on page 109

Image Rejection
Turns image rejection of the DUT on and off.

If you set an image rejection of 0 dB, the image frequency passes completely. If you
set a high image rejection (up to 999.99 dB), the image frequency is suppressed com-
pletely. For DUTs that have a partial image rejection, define the amount of suppres-
sion.

For more information see chapter 4.4, "Image Frequency Rejection”, on page 27.

Remote command:
[SENSe:]CORRection:IREJection on page 110

Configuring the Noise Source
The "Noise Source" button or the "ENR Settings" softkey open a dialog to configure the
characteristics of the noise source.

It is necessary to specify characteristics of the noise source you are using as close as
possible in order to get accurate measurement results. The noise source characteris-

|
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tics are used to calculate the effective noise temperature of the noise source. The
noise source characteristics should be supplied by its manufacturer.

o Defining the Excess Noise Ratio (ENR).....cccooiiiiiiiiiiiiiee e, 46
o Using an ENR TabIe.....ccuuuuiieiiiiiiiiieie ettt e e e e nea e e e e e e e e eeenes 48

5.5.1 Defining the Excess Noise Ratio (ENR)
The "ENR Settings" tab in the "ENR Settings" dialog box contains settings to character-
ize the noise source.

The noise source may have different ENR values during the calibration and the mea-
surement stage.

ENR Settings
Measurement

Constant

Table

Common ENR

“ Constant
. Table

Temperature

LY LST= T 0T =] 0 =] L 46
(076 g T 0 g Lo T TN =1 V1 ST 47
(0721110 7= 1170 o 1N 47
BLIC=T 0] 0= =L U 47
Measurement

Selects the source of the ENR values.
The ENR may be approximated by a constant or be based on a ENR table.

If the ENR is a constant, the same ENR is used for all frequencies in the frequency
table. If you have selected a constant ENR, you have to define its magnitude in the
input field next to the radio button.

If the ENR is based on a table, the ENR level typically depends on the measurement
frequency. You can select an existing table from the dropdown menu next to the radio
button, if it is active. For more information on ENR tables see chapter 5.5.2, "Using an
ENR Table", on page 48.
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If the "Common ENR" is on, the ENR is used for both measurement and calibration.

Remote command:

ENR mode:

[SENSe:]CORRection:ENR[:MEASurement] :MODE on page 113

Constant ENR:

[SENSe:]CORRection:ENR[:MEASurement] : SPOT on page 114

Select ENR table:

[SENSe:]CORRection:ENR[:MEASurement] : TABLe:SELect on page 113

Common ENR
Turns the use of a common ENR on and off.

Common ENRs have the same characteristics for the measurement and calibration. If
you turn common ENR off, you can define an additional ENR to be used during calibra-
tion.

This is recommended in case of measurements on frequency converting DUTs, if one
noise source does not cover the frequency range at the DUT input (RF) and the fre-
quency range for calibration (IF).

Remote command:
[SENSe:]CORRection:ENR:COMMon on page 112

Calibration
Selects the source of the ENR values used during calibration.

The ENR may be a constant or be based on a ENR table.

If the ENR is a constant, the same ENR value is used for all frequencies in the fre-
quency table. If you have selected a constant ENR, you can also define its value in the
input field next to the radio button.

If the ENR is based on a table, the ENR level depends on the measurement frequency.
In that case, ENR values are interpolated to the measurement points. You can select a
table from the dropdown menu next to the radio button, if it is active. For more informa-
tion on ENR tables see chapter 5.5.2, "Using an ENR Table", on page 48.

The calibration settings are available if the "Common ENR" is off.

Temperature
Defines the absolute room temperature in degree Celsius or Fahrenheit.

The room temperature is required for the calculation of the real ENR of the noise
source, because an ENR table is based on a temperature of 290K.

To change the unit of the temperature from Celsius to Fahrenheit, change the date for-
mat from "DE" to "US" in the "General" display settings.

Press the SETUP key.

Press the "Display" softkey.

Select the "General" tab.

Select "DE" for Celsius or "US" for Fahrenheit.

Note: If you define the temperature via remote control, the unit is degree Kelvin.

Remote command:
[SENSe:]CORRection:TEMPerature on page 114

|
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5.5.2 Using an ENR Table
The "Table Settings" tab in the "ENR Settings" dialog box contains the functionality to
create and edit ENR tables.

ENR tables contain the noise source characteristics for particular frequencies. If the
table does not contain an ENR for one of the measurement frequencies, the applica-
tion will interpolate between ENR values.

The "Table Settings" tab contains a list of ENR tables currently available on the
R&S FSW and shows the table currently in use if the "ENR Settings" are enabled.

In addition, the tab contains functionality to create new tables and modify existing

ones.
N 48
o ST 48
L0707 o) VRN I T 48
D=1 (TP PP OPPP 48
IMPOrt / EXPOIt TADIE....coceeeeeeeecceeee et e e e e e e e e e e e e e eeeeeees 48
o A 1= o SRS 49
New

Opens the Edit Table dialog box to create a new ENR table.
The contents of the dialog box are empty.

Remote command:
[SENSe:]CORRection:ENR[:MEASurement] : TABLe: DATA on page 112

Edit
Opens the Edit Table dialog box to modify the selected table.

Remote command:
[SENSe:]CORRection:ENR[:MEASurement] : TABLe: DATA on page 112

Copy To
Opens the Edit Table dialog box to modify the selected table and save it under a new
name.

Delete
Deletes the selected table.

Remote command:
[SENSe:]CORRection:ENR[:MEASurement] : TABLe:DELete on page 113

Import / Export Table
Opens a dialog box to select an ENR table to import or export.

An import copies the ENR table into the default ENR table directory. An export copies
the table to a location outside the default ENR table directory, e.g. a memory stick. The
file extension has to be *.enr.
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Edit Table
Defines the ENR characteristics of a irregular noise source or the loss characteristics
of additional measurement equipment.

The ENR and loss tables are made up of up to 500 data points. A data point consists
of a frequency and its corresponding ENR or loss value. The ENR values should be
supplied by the manufacturer of the noise source. The loss characterictics of measure-
ment equipment should also be supplied by the manufacturer.

Table Settings
Active Tables

Measurement table

Calibration table

Import Table

"Name" Name of the ENR or loss table.

"Comment” Comment for the ENR or loss table.
"Frequency" Frequency of a particular ENR or loss value.
"Value" ENR value or loss in dB.

"Clear Table" Deletes the contents of the ENR table (frequencies and ENR values)
or the loss table.

"Insert" Inserts a new data point above the selected one.

"Delete" Deletes the selected data point.

"Save" Saves the ENR or loss table.

"Cancel" Exits the "Edit Table" dialog box and returns to the result diagram.

Remote command:

Edit ENR table:

[SENSe:]CORRection:ENR[:MEASurement] : TABLe: DATA on page 112
Edit input loss table:

[SENSe:]CORRection:LOSS:INPut:TABLe on page 115

Edit output loss table:

[SENSe:]CORRection:LOSS:0UTPut: TABLe on page 117

User Manual 1173.9270.02 — 08 49



R&S®FSW-K30 Configuration

Configuring Additional Loss

5.6 Configuring Additional Loss

The "Loss Input"/"Loss Output" buttons or the "Loss Settings" softkey open a dialog to
configure the loss characteristics of additional equipment in the test setup like cables

or attenuators at the DUT input or output. The characteristics of these should be sup-
plied by the manufacturer.

Note that loss is only taken into account during the measurement and not during cali-
bration because the noise source is connected directly to the analyzer input.

®  DEfiNiNG LOSS. ittt ettt e e e e e e e e e e e e e e e e an 50
@  USING @ LOSS TaADIE....uuiiiiiiiiieieie et e e 51

5.6.1 Defining Loss

The "Loss Settings" tab in the "Loss Settings" dialog box contains settings to define the
loss characteristics of miscellaneous equipment in the test setup.

Loss Settings

Input Loss

n Constant tD.O dB
. Table

Qutput Loss

o
n Constant [U{U dB
Ry

. Table

You can define the loss characteristics of the signal path to the DUT input and the sig-
nal path from the DUT output to the analyzer.

Moise Input Loss Output Loss

T 081 0 T PR 50
L0 111 0 10 1 0 1SS 51
Input Loss

Selects the source of losses between the noise source and the DUT input.

The input loss is the sum of all losses caused by the measurement equipment. The
loss may be constant or be based on a loss table.

If the loss is constant, the same loss is used for all frequencies in the frequency table.
If you have selected a constant loss, you can also define its value in the input field next
to the radio button.

|
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If the loss is based on a table, the loss values are interpolated to the measurement fre-
quencies. You can select a table from the dropdown menu next to the radio button, if it
is active. For more information on loss tables see chapter 5.6.2, "Using a Loss Table",

on page 51.

Remote command:

Loss mode:

[SENSe:]CORRection:LOSS: INPut:MODE on page 115

Constant loss:

[SENSe: ] CORRection:LOSS: INPut:SPOT on page 115

Select loss table:
[SENSe:]CORRection:LOSS:INPut:TABLe:SELect on page 116

Output Loss
Selects the source of loss between the DUT output and the RF input of the analyzer.

The output loss is the sum of all losses caused by the measurement equipment (e.g.
connectors, cables or attenuators). The loss may be constant or be based on a loss
table.

If the loss is constant, the same loss is used for all frequencies in the frequency table.
If you have selected a constant loss, you can also define its value in the input field next
to the radio button.

If the loss is based on a table, the loss values are interpolated to the measurement fre-
quencies. You can select a table from the dropdown menu next to the radio button, if it
is active. For more information on loss tables see chapter 5.6.2, "Using a Loss Table",

on page 51.

Remote command:

Loss mode:

[SENSe:]CORRection:LOSS:0UTPut : MODE on page 116

Constant loss:

[SENSe:]CORRection:LOSS:0UTPut:SPOT on page 117

Select loss table:

[SENSe:]CORRection:LOSS:0UTPut:TABLe: SELect on page 118

Using a Loss Table

The "Table Settings" tab in the "Loss Settings" dialog box contains the functionality to
create and edit loss tables.

Loss table contain the loss characteristics of additional frequency dependent equip-
ment in the test setup. If you are using a loss table, the loss values may be different on
each frequency that is measured. If the table does not contain a loss for one of the
measurement frequencies, the application will interpolate between values.

The "Table Settings" tab contains a list of loss tables currently available on the
R&S FSW and shows the tables you are currently using if you have selected one in the
"Loss Settings" tab.

In addition, the tab contains functionality to create new tables and modify existing
ones.
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New

Opens the Edit Table dialog box to create a new loss table.
The contents of the dialog box are empty.

Remote command:

Create input loss table:
[SENSe:]CORRection:LOSS:INPut:TABLe on page 115
Create output loss table:
[SENSe:]CORRection:LOSS:0UTPut: TABLe on page 117

Edit

Opens the Edit Table dialog box to modify the selected table.
Remote command:

Edit input loss table:
[SENSe:]CORRection:LOSS:INPut:TABLe on page 115
Edit output loss table:
[SENSe:]CORRection:LOSS:0UTPut: TABLe on page 117

Copy To
Opens the Edit Table dialog box to modify the selected table and save it under a new
name.

Delete
Deletes the selected table.

Remote command:

Delete input loss table:
[SENSe:]CORRection:LOSS:INPut:TABLe:DELete on page 116
Delete output loss table:
[SENSe:]CORRection:LOSS:0UTPut:TABLe:DELete on page 118

Import / Export Table
Opens a dialog box to select a loss table to import or export.

An import copies the loss table into the default loss table directory. An export copies
the table to a location outside the default loss table directory, e.g. a memory stick. The
file extension has to be *.loss.
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5.7 Configuring the Analyzer
The "Spectrum Analyzer" button or the "Meas Settings" softkey open the "Measure-
ment Settings" dialog box to set up general measurement characteristics.

e Configuring the MeasuremMeNt...........uuuuccciiiiiei e 53
e Configuring Level CharacteriStiCs.........coovviiiiiiieieieeeeeeecrere e 54

5.7.1 Configuring the Measurement

The measurement settings include parameters directly related to the measurement
itself.

2nd Stage

Correction el

Sweep Time

Setding Time

Average

A g Lo I r= Yo [ 0o 4 £ Yo 1] o O PSPPI 53
Resolution Bandwidth (RBW).........uuiiiiiiiiiiei ettt 53
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2nd Stage Correction
Turns 2nd stage correction on and off.

If 2nd stage correction is on, the application excludes the inherent noise of the ana-
lyzer from the measurement results.

If 2nd stage correction is off, the application does not correct the measurement results,
even if a valid calibration has been performed. Note that correction data does not get
lost if you turn off the 2nd stage correction.

For more information see chapter 4.5, "Calibration (2nd Stage Correction)",
on page 29.

Remote command:
CONFigure:CORRection on page 118

Resolution Bandwidth (RBW)
Defines the resolution bandwidth for the measurement.

For more information on the resolution bandwidth see chapter 4.6, "Separating Signals
by Selecting an Appropriate Resolution Bandwidth", on page 32.

Remote command:
[SENSe: ]BANDwidth |BWIDth[:RESolution] on page 121
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Sweep Time
Defines the sweep time for the measurement.

The sweep time is the time it takes the analyzer to perform a measurement at one
measurement frequency.

Note that noise measurements perform two measurements during one sweep. One
with the noise source turned on, one with the noise source turned off.

Remote command:
[SENSe: ] SWEep: TIME on page 121

Settling Time
Defines the settling time of the DUT and the noise source.

Most noise sources need a certain amount of time to settle after you turn them on.
Low-frequency DUTs may require a certain time until its coupling capacitators have
been charged or discharged. Both are defined as the settling time. For details on the
settling time refer to the datasheet of the noise source.

Remote command:
SYSTem:CONFigure:DUT:STIMe on page 122

Average
Defines the number of measurements that are used to average the results.

The more measurements you include in the averaging, the more accurate and stable
the results will be. However, accuracy and stability comes at the price of measurement
speed.

Remote command:
[SENSe: ] SWEep:COUNt on page 121

5.7.2 Configuring Level Characteristics

The level and range settings configure all parameters related to the vertical diagram
axis.

Ref Level Ref Level
Auto Level Range |3EI.III dB
B

RF Atten 0.0dB

L -

Preamplifier

RET LBV ettt e et e e e e e e e e n et e e e e e e e e e e e annns 54
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Ref Level

Turns automatic determination of the reference level on and off.
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The reference level is the power level the R&S FSW expects at the RF input. Keep in
mind that the noise signal has a high crest factor. Thus, the reference level has to be
set at the peak envelope power of the noise signal, not the mean power in order to
avoid an instrument overload.

The reference level should be about 5 to 15 dB above the noise display that occurs
with the DUT connected and the noise source activated.

To get the best dynamic range, you have to set the reference level as low as possible.
At the same time, make sure that the maximum signal level does not exceed the refer-
ence level. If it does, it may overload the RF and IF stages of the analyzer, regardless
of the signal power. Measurement results may deteriorate.

Note that the signal level at the A/D converter may be stronger than the level the
R&S FSW displays, depending on the current resolution bandwidth. This is because
the resolution bandwidths are implemented digitally after the A/D converter.

If automatic detection of the reference level is on, the application performs a measure-
ment to determine the ideal reference level. The time of this measurement depends on
the state of the "2nd Stage Correction”.

e 2nd Stage Correction is on
The application determines the reference level before the calibration starts. The
reference level is based on several test measurements on the start frequency.
For more information see "Auto Level Range" on page 55.

e 2nd Stage Correction is off
The application determines the reference level before the measurement begins.
The reference level is based on the measurement of the first frequency that is
measured. After this measurement is done, the application resumes the measure-
ment.

If manual selection of the reference level is on, you can define the reference level in
the corresponding input field.

Note: Reference level. Even for DUTs with a high-ripple frequency response it might
be useful to enter the reference level manually, because determining the reference
level automatically might not always result in optimal settings.

Remote command:

Manual reference level:

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RLEVel on page 119

Automatic reference level:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:AUTO on page 119

Auto Level Range
Defines the maximum expected gain of the DUT.

The application uses the auto level range to determine the reference level automati-
cally if the 2nd stage correction is on.

Note that the range should not exceed the actual gain of the DUT by more than 10 dB.

Remote command:
SYSTem:CONFigure:DUT:GAIN on page 122

RF Attenuation
Defines the RF attenuation of the analyzer.
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The attenuation is applied to the signal at the RF input.

Attenuation affects the quality of the noise measurement results. For a low noise figure
of the analyzer (and thus more accurate measurement results), you should keep the
attenuation as low as possible. No attenuation is best. However, some high power
DUTs require attenuation to avoid an overload of the analyzer. An attenuation of 10 dB
will give better input VSWR of the analyzer, but will result in a deteriorating noise fig-
ure.

Remote command:
INPut:ATTenuation on page 119

Preamplifier
Turns the preamplifier on and off.

The preamplifier should be turned on for a low inherent noise of the analyzer.
The preamplification level is 30 dB for R&S FSW model .26.

For R&S FSW models .08 or .13, preamplification levels of 15 dB or 30 dB are availa-
ble.

Remote command:
INPut:GAIN:STATe on page 120

5.8 Using the Uncertainty Calculator

Noise figure measurements are subject to uncertainty. This measurement uncertainty
has to be considered when making a noise figure measurement. The noise figure mea-
surement will be meaningless if the measurement uncertainty is too large. Knowing the
uncertainty of the noise figure measurement adds value especially when comparing
measurement results.
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N\ Uncertainty values and systematic error recognition

/ Note that the uncertainty calculation only takes systematic measurement inaccuracies

into account.

The most significant inaccuracies are:

e uncertainties of the noise source and the analyzer

e input and output matching

e noise figure and gain of the DUT

e noise figure of the analyzer

The accuracy of the measurement may be additionally affected by insufficient repeata-
bility during calibration or measurement.

The repeatability is mainly affected by:

e signal-to-noise ratio during calibration and measurement
e measurement time (if it is too short)

e environmental conditions (e.g. a change in the temperature between measure-
ments)

e mechanical stability of the test setup

5.8.1

For more background information on noise figure measurement uncertainty refer to the
application note "The Y-Factor Technique for Noise Figure Measurement" available for
download on the Rohde & Schwarz homepage (http://www2.rohde-schwarz.com/en/
service_and_support/Downloads/Application_Notes?type=20&downid=7162).

In addition to the parameters described here, the application also considers several
parameters from the general measurement configuration when calculating the uncer-
tainty.

e Measurement mode

e 2nd Stage Correction
If 2nd stage correction is on, but no calibration data is available, uncertainty is cal-
culated without the 2nd stage correction data.

e Internal preamplification
e RF Attenuation

e Temperature

e ENR values

Configuring Noise Source Characteristics

The Uncertainty Calculator supports individual characteristics for a noise source used
during calibration and the measurement.

If you are using a Common ENR, the application assumes that the Output Match and
ENR Uncert(ainty) are the same during calibration and measurement. Only the "Mea-
surement Noise Source" parameters are displayed.

|
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If you are using a different noise source during calibration and measurement, the
Uncertainty Calculator adds an additional Output Match and ENR Uncert(ainty)
required for uncertainty calculation during calibration.

Note that you have to turn off the Common ENR if you have to define the values of the
noise source used during calibration.

Common Source for Meas and Cal..........coouuueeiiiiiiieee e e 58
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Common Source for Meas and Cal
Controls the way the application calculates the uncertainty for the noise source.

Turn on the switch when you use the same noise source during calibration and mea-
surement. Only one set of fields to define the noise source characteristics is available.
The application calculates the uncertainty according to the values you have entered in
there.

Turn the switch off when you use different noise sources during calibration and mea-
surement. The application shows an additional set of fields to define the noise source
characteristics. The uncertainty calculation also includes these values.

The switch is available if you have turned on Common ENR.

Remote command:
CALCulate:UNCertainty:COMMon on page 123

Output Match
Defines the output match of the noise source you are using.

You can define the output match either as the VSWR or as the return loss (RL).
Refer to the datasheet of the noise source for these values.

Remote command:

CALCulate:UNCertainty:MATCh:SOURce[:VSWR] on page 127
CALCulate:UNCertainty:MATCh:SOURce:RL on page 127
CALCulate:UNCertainty:MATCh:SOURce:CALibration[:VSWR] on page 126
CALCulate:UNCertainty:MATCh:SOURce:CALibration:RL on page 127

ENR Uncert(ainty)
Defines the uncertainty of the excess noise ratio of the noise source you are using.

Refer to the datasheet of the noise source for this value.

Remote command:
CALCulate:UNCertainty:ENR:UNCertainty on page 125
CALCulate:UNCertainty:ENR:CALibration:UNCertainty on page 124

Configuring DUT Characteristics

INPUL / OUEPUL MAICN... ... e e e e e e e e e e e 59
USE MEASUIrEMENT VAIUES........uuiiiiiieeee ettt e e et s e et e e e e s e e n e 59
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Input / Output Match
Defines the match at the DUT input and output.

You can define the match either as the VSWR or as the return loss (RL). If you define
the VSWR or the return loss, the application automatically calculates the other.

If these values are not defined in the DUT datasheet, determine these values, for
example, with a network analyzer.

Remote command:

CALCulate:UNCertainty:MATCh:DUT:IN: [VSWR] on page 125
CALCulate:UNCertainty:MATCh:DUT:IN:RL on page 125
CALCulate:UNCertainty:MATCh:DUT:OUT: [VSWR] on page 126
CALCulate:UNCertainty:MATCh:DUT:0UT :RL on page 126

Use Measurement Values
Turns automatic determination of the DUT characteristics used for the uncertainty cal-
culation on and off.

If on, the application calculates the uncertainty with the DUT characteristics (noise fig-
ure, gain and frequency) resulting from the noise figure measurement. In case of this
method, the application calculates the uncertainty for each measurement point (or fre-
quency) based on the noise figure and gain results of the last measurement.

If you have selected automatic determination of the DUT characterictics, the applica-
tion does not show a result in the "NF Uncertainty +/-" field in the dialog box. Instead,
to view the uncertainty at all measurement points, use the "Result Table".

If off, define the gain, noise figure and frequency of the DUT manually for a single fre-
quency. With this manual determination of the DUT characteristics, the application only
calculates the uncertainty for that frequency and shows the result in the "NF Uncer-
tainty +/-" field in the dialog box.

e Noise Figure of the DUT
e Gain of the DUT
e Frequency of the DUT

Remote command:

Control automatic DUT characteristics determination:
CALCulate:UNCertainty:DATA:RESults on page 124
Manual definition of DUT characteristics:
CALCulate:UNCertainty:DATA:NOISe on page 124
CALCulate:UNCertainty:DATA:GAIN on page 123
CALCulate:UNCertainty:DATA:FREQuency on page 123

Configuring Analyzer Characteristics

For the analyzer characteristics, the application always uses the data specified in the
datasheet of the R&S FSW model you are using. Thus, it is not possible to change or
adjust the analyzer characteristics in any way. The uncertainty calculation takes sev-
eral analyzer characteristics into account. Of those, it shows the following as read only
fields in the user interface.

e Input match (VSWR and return loss)

|
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e Gain uncertainty
e Noise figure uncertainty
e Noise figure of the analyzer

However, if you are using an external preamplifier in the test setup, you have to specify
its characteristics in order to get a valid uncertainty result. If you specify an external
preamplifier, the application automatically calculates and updates the analyzer charac-
teristics based on the characteristics of the preamplifier.

SCPI command:
CALCulate:UNCertainty:PREamp:STATe on page 128

Refer to the datasheet of the preamplifier you are using for the values you have to
enter.

If you are using a preamplifier, you have to define the following characteristics.

Preamplifier noise figure (PA NF)
Defines the noise figure of the preamplifier.
SCPI command:

CALCulate:UNCertainty:PREamp:NOTISe on page 128

Preamplifier Gain (PA Gain)
Defines the gain of the preamplifier.
SCPI command:

CALCulate:UNCertainty:PREamp:GAIN on page 128

Net spectrum analyzer noise figure
Shows the noise figure of the analyzer.

If you are using an external preamplifier, the application calculates the noise figure of
the analyzer including the noise figure of the preamplfier and shows the result here.

If you do not use an external preamplifier, this value is the same as the noise figure of
the analyzer shown in the "SA NF" field.

SCPI commands:
CALCulate:UNCertainty:SANalyzer:GAIN:UNCertainty? on page 129

CALCulate:UNCertainty:SANalyzer:NOISe:UNCertainty? on page 129

Guidelines and Results

The lower part of the dialog box contains measurement guidelines that provide infor-
mation on the quality of measurement and the actual noise figure uncertainty.

|
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Guidelines

The guidelines are an indicator of the quality of the measurement and an indicator the
repeatability of the measurement.

The three guidelines are:
e Make sure that the noise figure of the DUT and the gain of the DUT is greater than
the noise figure of the analyzer plus 1 dB.

o Make sure that the ENR of the noise source is greater than the noise figure of the
DUT plus 5 dB.

e Make sure that the ENR of the noise source is greater than the noise figure of the
analyzer plus 3 dB.

A short form of these guidelines is indicated in the "Uncertainty Calculation" dialog box.
The dialog box also indicates if the guidelines have been met or not by a colored dot.

e Green light B: guideline condition met.

¢ Yellow light B: guideline condition not met, but within 1 dB of being met.

e Red light B: guideline condition not met.

Note that the guidelines have no effect on the actual uncertainty that has been calcula-
ted and that they are only considered for measurements with 2nd Stage Correction.

Uncertainty

The "Uncertainty” result is shown only if you define the noise figure and gain character-
istics of the DUT manually on a single frequency. In that case, the uncertainty shown in
the "Uncertainty Calculation" dialog box is valid only for the DUT frequency you have
defined.

The "Measurement Offset" evaluates the internal noise of the R&S FSW that is added
to the noise figure results. The measurement offset result is displayed when 2nd stage
correction is turned off. When you turn on 2nd stage correction, the internal noise is
automatically removed from the uncertainty results, so the measurement offset is not
shown.

If you are using the noise figure and gain that has been determined during a measure-
ment, the uncertainty is displayed only in the result table.

For more information see "Use Measurement Values" on page 59.
SCPI command:

CALCulate:UNCertainty[:RESult]? on page 128

5.9 Performing Measurements

This chapter contains all functionality necessary to control and perform noise figure
measurements.
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The contents of this chapter correspond to the contents of the "Sweep" menu. You can
access the "Sweep" menu with the SWEEP key.
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Continuous Sweep/RUN CONT

Initiates a measurement and repeats it continuously until stopped. If necessary, the
application automatically determines the reference level before starting the actual mea-
surement.

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

Note: Sequencer. Furthermore, the RUN CONT key controls the Sequencer, not indi-
vidual sweeps. RUN CONT starts the Sequencer in continuous mode.
For details on the Sequencer, see the R&S FSW User Manual.

Remote command:
INITiate:CONTinuous on page 130

Single Sweep/ RUN SINGLE

Initiates a single measurement. The measurement is finished after all frequencies in
the frequency list have been measured. If necessary, the application automatically
determines the reference level before starting the actual measurement.

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

Note: Sequencer. Furthermore, the RUN SINGLE key controls the Sequencer, not
individual sweeps. RUN SINGLE starts the Sequencer in single mode.

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

Remote command:

INITiate[:IMMediate] on page 131

Calibrate
Initiates a calibration measurement.

For more information see chapter 4.5, "Calibration (2nd Stage Correction)",
on page 29.

Remote command:

INITiate[:IMMediate] on page 131

when CONFigure:CORRection is on.

Sweep Time
Defines the sweep time.

For more information see "Sweep Time" on page 54.

|
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5.10 Configuring Inputs and Outputs of the R&S FSW

The application supports several input sources and outputs. These are the same as in
Spectrum mode.

For a comprehensive description of the supported input sources (including the Digital
Baseband In- and Output), please refer to the documentation of the R&S FSW.

5.10.1 Radio Frequency (RF) Input

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

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

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

Remote command:
INPut:COUPling on page 133

Impedance
The reference impedance for the measured levels of the R&S FSW can be set to 50 Q
or 75 Q.

75 Q should be selected if the 50 Q input impedance is transformed to a higher impe-
dance 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 (750Q/50Q).

Remote command:
INPut: IMPedance on page 134

High-Pass Filter 1...3 GHz

Activates an additional internal high-pass filter for RF input signals from 1 GHz to

3 GHz. This filter is used to remove the harmonics of the R&S FSW in order to mea-
sure the harmonics for a DUT, for example.

This function requires option R&S FSW-B13.
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(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG filter.)

Remote command:
INPut:FILTer:HPASs[:STATe] on page 134

YIG-Preselector
Activates or deactivates the YIG-preselector.

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

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

Remote command:
INPut:FILTer:YIG[:STATe] on page 135

External Mixer Settings

The external mixer is configured in the "External Mixer" tab of the "Input" dialog box
which is available when you do one of the following, if the R&S FSW-B21 option is
installed:

e Press the INPUT/OUTPUT key, then select the "External Mixer Config" softkey.

e From the "Overview", select "Input", then switch to the "External Mixer" tab under
"Input Source".

Note that external mixers are not supported in MSRA/MSRT mode.

LIV )= S Y=Y u ] o 1= T UPUURRRPNt 64
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e Creating and Editing Conversion Loss Tables.........ccccoiiiiiiiiiiiiniiiiiceecieeeees 71

Mixer Settings

In this tab you configure the band and specific mixer settings.

|
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External Mixer State

Activates or deactivates the external mixer for input. If activated, "ExtMix" is indicated
in the channel bar of the application, together with the used band (see "Band"

on page 66).

Remote command:

[SENSe: ]MIXer[:STATe] on page 145

RF Start / RF Stop
Displays the start and stop frequency of the selected band (read-only).

The frequency range for the user-defined band is defined via the harmonics configura-
tion (see "Range 1/2" on page 67).

For details on available frequency ranges see table 7-3.

Remote command:

[SENSe:]MIXer:FREQuency:STARt? on page 140

[SENSe: ]MIXer:FREQuency:STOP? on page 141
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Handover Freq.

Defines the frequency at which the mixer switches from one range to the next (if two
different ranges are selected). The handover frequency can be selected freely within
the overlapping frequency range.

Remote command:
[SENSe: ]MIXer:FREQuency:HANDover on page 140

Band
Defines the waveguide band or user-defined band to be used by the mixer.

The start and stop frequencies of the selected band are displayed in the "RF Start" and
"RF Stop" fields.

For a definition of the frequency range for the pre-defined bands, see table 7-3).

The mixer settings for the user-defined band can be selected freely. The frequency
range for the user-defined band is defined via the harmonics configuration (see "Range
1/2" on page 67).

Remote command:

[SENSe: |MIXer:HARMonic:BAND[:VALue] on page 141

RF Overrange
If enabled, the frequency range is not restricted by the band limits ("RF Start" and "RF
Stop"). In this case, the full LO range of the selected harmonics is used.

Remote command:
[SENSe: ]MIXer:RFOVerrange[:STATe] on page 145

Preset Band
Restores the presettings for the selected band.

Note: changes to the band and mixer settings are maintained even after using the
PRESET function. This function allows you to restore the original band settings.

Remote command:
[SENSe: |MIXer:HARMonic:BAND: PRESet on page 141

Mixer Type

The R&S FSW option B21 supports the following external mixer types:
"2 Port" LO and IF data use the same port

"3 Port" LO and IF data use separate ports

Remote command:
[SENSe: ]MIXer:PORTs on page 145

Mixer Settings (Harmonics Configuration)
The harmonics configuration determines the frequency range for user-defined bands
(see "Band" on page 66).

|
User Manual 1173.9270.02 — 08 66



R&S®FSW-K30 Configuration

Configuring Inputs and Outputs of the R&S FSW

Harmonic Type <— Mixer Settings (Harmonics Configuration)

Defines if only even, only odd, or even and odd harmonics can be used for conversion.
Depending on this selection, the order of harmonic to be used for conversion changes
(see "Harmonic Order" on page 67). Which harmonics are supported depends on the
mixer type.

Remote command:
[SENSe: |MIXer:HARMonic:TYPE on page 142

Range 1/2 «— Mixer Settings (Harmonics Configuration)
Enables the use of a second harmonic to cover the band's frequency range.

For each range you can define which harmonic to use and how the Conversion loss is
handled.

Remote command:
[SENSe: |MIXer:HARMonic:HIGH: STATe on page 142

Harmonic Order — Mixer Settings (Harmonics Configuration)
Defines which of the available harmonic orders of the LO is used to cover the fre-
guency range.

By default, the lowest order of the specified harmonic type is selected that allows con-
version of input signals in the whole band. If due to the LO frequency the conversion is
not possible using one harmonic, the band is split.

For the band "USER", the order of harmonic is defined by the user. The order of har-
monic can be between 2 and 61, the lowest usable frequency being 26.5 GHz.

Remote command:
[SENSe: ]MIXer:HARMonic[:LOW] on page 143
[SENSe: ]MIXer:HARMonic:HIGH[ :VALue] on page 142

Conversion loss < Mixer Settings (Harmonics Configuration)
Defines how the conversion loss is handled. The following methods are available:

"Average" Defines the average conversion loss for the entire range in dB.
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"Table" Defines the conversion loss via the table selected from the list. Pre-
defined conversion loss tables are often provided with the external
mixer and can be imported to the R&S FSW. Alternatively, you can
define your own conversion loss tables. Imported tables are checked
for compatibility with the current settings before being assigned.
Conversion loss tables are configured and managed in the Managing
Conversion Loss Tables tab.

For details on importing tables, see "Import Table" on page 71.

Remote command:

Average for range 1:

[SENSe: ]MIXer:LOSS[:LOW] on page 144

Table for range 1:

[SENSe: ]MIXer:LOSS:TABLe [ : LOW] on page 144
Average for range 2:

[SENSe: MIXer:L0OSS:HIGH on page 144

Table for range 2:
[SENSe:]MIXer:LOSS:TABLe:HIGH on page 144

Basic Settings

The basic settings concern general use of an external mixer. They are only available if
the External Mixer State is "On".

EROWOTMA QRSN s

| Fraquancy
oo Basic Settings Mixer Settings Conversion Loss Table
Mixer
LO Level
Digital IQ
Signal TD
Bias Settings Range 2
Auto ID
Bias Value
Auto LD Threshold
LO LBVEL ettt s nane e e 68
ST To 4= | |0 SRR 69
F T (o TN | D PP PP PP UPPUPPPRPRTNY 69
AULO ID THIreSNOId. ... e s 69
BiIaS SeHINGS. ..eeiiiiietiiie it 69
L Write to <CVL table NAME>..........cccueveveeeeeeeeeeeeeeeeeeteeeete et esesnsaeee e eenns 70
LO Level

Defines the LO level of the external mixer's LO port. Possible values are from 13.0
dBm to 17.0 dBm in 0.1 dB steps. Default value is 15.5 dB.

Remote command:
[SENSe: ]MIXer:LOPower on page 143
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Signal ID

Activates or deactivates visual signal identification. Two sweeps are performed alter-
nately. Trace 1 shows the trace measured on the upper side band (USB) of the LO (the
test sweep), trace 2 shows the trace measured on the lower side band (LSB), i.e. the
reference sweep.

Note that automatic signal identification is only available for measurements that per-
form frequency sweeps (not in vector signal analysis or the I/Q Analyzer, for instance).

Mathematical functions with traces and trace copy cannot be used with the Signal ID
function.

Remote command:
[SENSe: ]MIXer:SIGNal on page 143

Auto ID
Activates or deactivates automatic signal identification.

Auto ID basically functions like Signal ID. However, the test and reference sweeps are
converted into a single trace by a comparison of maximum peak values of each sweep
point. The result of this comparison is displayed in trace 3 if "Signal ID" is active at the
same time. If "Signal ID" is not active, the result can be displayed in any of the traces 1
to 3. Unwanted mixer products are suppressed in this calculated trace.

Note that automatic signal identification is only available for measurements that per-
form frequency sweeps (not in vector signal analysis or the 1/Q Analyzer, for instance).

Remote command:
[SENSe: |MIXer:SIGNal on page 143

Auto ID Threshold

Defines the maximum permissible level difference between test sweep and reference
sweep to be corrected during automatic comparison ("Auto ID" on page 69 function).
The input range is between 0.1 dB and 100 dB. Values of about 10 dB (i.e. default set-
ting) generally yield satisfactory results.

Remote command:
[SENSe: ]MIXer:THReshold on page 145

Bias Settings

Define the bias current for each range, which is required to set the mixer to its optimum
operating point. It corresponds to the short-circuit current. The bias current can range
from -10 mA to 10 mA. The actual bias current is lower because of the forward voltage
of the mixer diode(s).

The trace is adapted to the settings immediately so you can check the results. To store
the bias setting in the currently selected conversion loss table, select the Write to <CVL
table name> button.

Remote command:
[SENSe: ]MIXer:BIAS[:LOW] on page 140
[SENSe: |MIXer:BIAS:HIGH on page 139
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Write to <CVL table name> «— Bias Settings

Stores the bias setting in the currently selected "Conversion loss table" for the range
(see chapter 5.10.2.3, "Managing Conversion Loss Tables", on page 70). If no con-
version loss table is selected yet, this function is not available ("CVL Table not
selected").

Remote command:
[SENSe:]CORRection:CVL:BIAS on page 136

Managing Conversion Loss Tables

In this tab you configure and manage conversion loss tables. Conversion loss tables
consist of value pairs that describe the correction values for conversion loss at certain
frequencies. The correction values for frequencies between the reference points are
obtained via interpolation.

The currently selected table for each range is displayed at the top of the dialog box. All
conversion loss tables found in the instrument's C: \r_s\instr\user\cvl\ direc-
tory are listed in the "Modify Tables" list.

- o

Basic Settings Mixer Settings Conversion Loss Table

Frequency

External
Mixer

Digital 1Q

Modify Tables

LTV IF=1 o] = TR 70
o [ 11 o] [T 71
DY LY (ST IR o = T 71
[ aToTo] u al -1 o] [ YRR 71
New Table

Opens the "Edit Conversion loss table" dialog box to configure a new conversion loss
table. For details on table configuration see chapter 5.10.2.4, "Creating and Editing
Conversion Loss Tables", on page 71.

Remote command:
[SENSe:]CORRection:CVL:SELect on page 139
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Edit Table

Opens the "Edit Conversion loss table" dialog box to edit the selected conversion loss
table. For details on table configuration see chapter 5.10.2.4, "Creating and Editing
Conversion Loss Tables", on page 71.

Remote command:
[SENSe:]CORRection:CVL:SELect on page 139

Delete Table
Deletes the currently selected conversion loss table after you confirm the action.

Remote command:
[SENSe:]CORRection:CVL:CLEAr on page 137

Import Table

Imports a stored conversion loss table from any directory and copies it to the instru-
ment's C:\r_s\instr\user\cvl\ directory. It can then be assigned for use for a
specific frequency range (see "Conversion loss" on page 67).

5.10.2.4 Creating and Editing Conversion Loss Tables

Conversion loss tables can be defined and edited in the "Edit conversion loss table"
dialog box which is displayed when you select the "New Table" button in the "External
Mixer > Conversion loss table" settings.

A preview pane displays the current configuration of the conversion loss function as
described by the position/value entries.

|
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| Band Settings

Band

Harmonic Order

Bias

Position | value
25.00000000000 GHz -20.00 dB

75.00000000000 GHz -30.00 dB

-30.50 dB

Insert Value 54.00 GHz 76.00 GHz

Shift x

Y DT N\ F= 1 41T 73
Y DTS N TR 73
ST S Y/ o1 T UUUPPRR 74
Lo T Y 110 VAV =1 [ 1= N 74
LTSS AV =1 [T 74
DEIELE VAIUE. .....coeeeeeeeiitetccee ettt ettt e e e e s e e e e e aeaeaeeeeeeeeeeeeeeessararananan 74
] 1 74
1102 PPURPRPR 74
ST V7= TSP 74
File Name

Defines the name under which the table is stored in the C: \r s\instr\user\cvl\
directory on the instrument. The name of the table is identical with the name of the file
(without extension) in which the table is stored. This setting is mandatory. The .ACL
extension is automatically appended during storage.

Remote command:
[SENSe:]CORRection:CVL:SELect on page 139
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Comment
An optional comment that describes the conversion loss table. The comment can be
freely defined by the user.

Remote command:
[SENSe:]CORRection:CVL:COMMent on page 137

Band

The waveguide or user-defined band for which the table is to be applied. This setting is
checked against the current mixer setting before the table can be assigned to the
range.

For a definition of the frequency range for the pre-defined bands, see table 7-3).

Remote command:
[SENSe: ] CORRection:CVL:BAND on page 136

Harmonic Order

The harmonic order of the range for which the table is to be applied. This setting is
checked against the current mixer setting before the table can be assigned to the
range.

Remote command:
[SENSe:]CORRection:CVL:HARMonic on page 138

Bias

The bias current which is required to set the mixer to its optimum operating point. It
corresponds to the short-circuit current. The bias current can range from -10 mA to 10
mA. The actual bias current is lower because of the forward voltage of the mixer
diode(s).

Tip: You can also define the bias interactively while a preview of the trace with the
changed setting is displayed, see "Bias Settings" on page 69.

Remote command:
[SENSe:]CORRection:CVL:BIAS on page 136

Mixer Name

Specifies the name of the external mixer for which the table is to be applied. This set-
ting is checked against the current mixer setting before the table can be assigned to
the range.

Remote command:
[SENSe:]CORRection:CVL:MIXer on page 138

Mixer S/N
Specifies the serial number of the external mixer for which the table is to be applied.

This setting is checked against the current mixer setting before the table can be
assigned to the range.

Remote command:
[SENSe:]CORRection:CVL:SNUMber on page 139

|
User Manual 1173.9270.02 — 08 73



R&S®FSW-K30 Configuration

Configuring Inputs and Outputs of the R&S FSW

Mixer Type

Specifies whether the external mixer for which the table is to be applied is a two-port or
three-port type. This setting is checked against the current mixer setting before the
table can be assigned to the range.

Remote command:
[SENSe:]CORRection:CVL:PORTs on page 138

Position/Value

Each position/value pair defines the correction value for conversion loss for a specific
frequency. The reference values must be entered in order of increasing frequencies. A
maximum of 50 reference values can be entered. To enter a new value pair, select the
"Position/Value" table, or select the Insert Value button.

Correction values for frequencies between the reference values are obtained by inter-
polation. Linear interpolation is performed if the table contains only two values. If it con-
tains more than two reference values, spline interpolation is carried out. Outside the
frequency range covered by the table the conversion loss is assumed to be the same
as that for the first and last reference value.

The current configuration of the conversion loss function as described by the position/
value entries is displayed in the preview pane to the right of the table.

Remote command:
[SENSe:]CORRection:CVL:DATA on page 137

Insert Value
Inserts a new position/value entry in the table.

If the table is empty, a new entry at 0 Hz is inserted.

If entries already exist, a new entry is inserted above the selected entry. The position
of the new entry is selected such that it divides the span to the previous entry in half.

Delete Value
Deletes the currently selected position/value entry.

Shift x
Shifts all positions in the table by a specific value. The value can be entered in the edit
dialog box. The conversion loss function in the preview pane is shifted along the x-axis.

Shifty

Shifts all conversion loss values by a specific value. The value can be entered in the
edit dialog box. The conversion loss function in the preview pane is shifted along the y-
axis.

Save
The conversion loss table is stored under the specified name in the
C:\r s\instr\user\cvl\ directory of the instrument.
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5.10.3 External Generator

5.10.3.1

e Interface Configuration SettiNgS.......cceriiiiiiiii i 75
o Measurement Configuration...........cueeei i 76

Interface Configuration Settings

The interface settings for the connection to the external generator are defined in the
"Interface Configuration" subtab of the "External Generator" tab.

B A=

font Panel Simulation)

‘ Input Source Power Sensor External Generator Probes

Measurement Interface Settings Source Capabilities

Configuration Generator Type Ei'liiy] 5 Frequency Min

Intel_‘face - Interface Frequency Max
Configuration

TTL Handshake | Level Min

Source
Calibration GPIB Address Level Max

Reference

Edit Generator Setup File

(CTCT LY = (o A Y/ o 1= TSR 75
1] Y = Lo YRRt 75
I I F= T 1o £ 1 = T 75
GPIB Address / TCP/IP AdAIesSS......cccoiieieeeeeeeeeeeeeeeceeeee e s e e e e e e e e e e e e e e e e e e e eeeeeeseasananas 76
RETEIENCE. ... .ottt et e ettt ettt aeseeeeeaaaaaaaaaaeeeeeeeees 76
Edit Generator SEtUP File......uiiiiiiiiie e 76
Frequency Min. / FreQUENCY MaX........ccccuuiiiiiieieeee e scciiieee e e e e e e e e s s s snnnaneee s e e e e e e e 76
LeVel MiN. / LEVEI IMIAX.....uuiiiiieiiee e ettt e e e e e e e s e s st eee e e e e e e e e e s s e e snnenreeeeeeeaaaeeesannanns 76

Generator Type
Selects the generator type and thus defines the generator setup file to use.

Remote command:
SYSTem:COMMunicate:RDEVice:GENerator: TYPE on page 148

Interface
Type of interface connection used. The following interfaces are currently supported:

e GPIB

e TCP/IP (not by all generators)

For details on which signal generators support which interfaces, see the documenta-
tion of the corresponding signal generator.

Remote command:
SYSTem:COMMunicate:RDEVice:GENerator: INTerface on page 148

TTL Handshake
Turning the TTL handshake on and off has no effect for Noise Figure measurements.
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GPIB Address / TCP/IP Address
For LAN connections: TCP/IP address of the signal generator

For GPIB connections: GPIB address of the signal generator.

Remote command:
SYSTem:COMMunicate:GPIB:RDEVice:GENerator:ADDRess on page 147
SYSTem:COMMunicate:TCPip:RDEVice:GENerator:ADDRess on page 148

Reference
Selects the internal R&S FSW or an external frequency reference to synchronize the
R&S FSW with the generator (default: internal).

Remote command:
SOURce:EXTernal :ROSCillator[:SOURce] on page 147

Edit Generator Setup File
Displays the setup file for the currently selected Generator Type in read-only mode in
an editor.

Although the existing setup files are displayed in read-only mode in the editor, they can
be saved under a different name (using "File > SaveAs").

For more information see chapter 4.3, "External Generator Control", on page 25.

Frequency Min. / Frequency Max.
For reference only: Lower and upper frequency limit for the generator.

Level Min. / Level Max.
For reference only: Lower and upper power limit for the generator.

5.10.3.2 Measurement Configuration

External Generator

Meaasuramant
Configuratien

e lor | 1 ]

Y  o—_—
Denominator

Result Fraedgl

Result Froo

P XU (o] a g TN ([ @0 o] (o P 77
[T STy (o) =X\ (== T TR 77
YU (o RS (] o O TR 77
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Automatic Control
Turns automatic control of the external generator on and off.

If on, the application controls the configuration of the external generator during meas-
urements by transmitting the required remote commands. The connection is estab-
lished automatically before a measurement if Init Before Meas is on. To establish the
connection manually at any time, use the Init External Generator function.

Otherwise, you have to control the generator manually. The application assumes that
the generator is configured correctly for the measurement. The remote connection to
the generator is automatically terminated.

Note that you have to turn automatic control on if you want to perform Fixed IF meas-
urements in order to keep the LO frequency tuned to the current measurement (RF)
frequency. Manual control is recommended only for measurements whose generator
settings remain the same during the measurement.

Remote command:
SYSTem:CONFigure:GENerator:CONTrol:STATe on page 148

Init Before Meas
Turns automatic transmission of the external generator configuration on and off.

If on, the application transmits a sequence of remote commands that configures the
generator and turns on its RF output before each measurement. Configuring the gener-
ator this way allows you to make sure that the generator runs with the configuration
you need and is in a state to receive remote control commands during a measurement.
Using automatic initialization of the generator results in a slightly longer measurement
time because of the time required to transmit the commands and configure the genera-
tor.

If off, you have to initialize the generator manually with Init External Generator.

Note that you have to establish the connection in order to be able to perform a mea-
surement with the external generator.

Remote command:
SYSTem:CONFigure:GENerator: INITialise:AUTO on page 149

Auto Switch Off
Turns automatic deactivation of the generator's RF output on and off.

If on, the application transmits a sequence of remote commands to turn off the RF out-
put of the generator when a measurement is over. A measurement is over after a sin-
gle sweep or if the measurement is aborted. The sequence of commands also ends
the remote control session.

If off, you have to turn the RF output and remote control session off manually.

Note that exiting the Noise Figure Measurement application always turns off the gener-
ator's RF output and terminates the remote session.

Remote command:
SYSTem:CONFigure:GENerator: SWITch:AUTO on page 149
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Source Power
Defines the output power of the external generator.

The range depends on the generator you are using and is defined in its data sheet.

Remote command:
SOURce:EXTernal : POWer [ : LEVel] on page 147

Frequency Coupling
Defines frequency correction characteristics.

The generator frequency is calculated as follows.
. Factor (1)

Seen = {(fw + foffser(1) )m} + foffse(2)

with

fgen =generator frequency

fro =frequency of the LO
Soffset = offset frequency (e.g. of a component)

You can use the factors and offsets to compensate one or more components in the test
setup that may change the frequency between the generator and the DUT. Make sure,
however, that the result does not exceed the frequency range of the generator.

The application calculates the resulting start and stop frequency based on the values
you apply and displays them below the equation.

Remote command:

SOURce:EXTernal : FREQuency [ :FACTor] : DENominator on page 146
SOURce:EXTernal : FREQuency [ : FACTor] :NUMerator on page 146
SOURce:EXTernal : FREQuency:0OFFSet<offset> on page 146

Init External Generator
Establishes a connection to generator and turns on its RF output.

You can establish the connection automatically before a measurement if Init Before
Meas is on.

Note that you have to establish the connection in order to be able to perform a mea-
surement with the external generator.

Remote command:
SYSTem:CONFigure:GENerator:INITialise:IMMediate on page 149
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6 Analysis

This chapter contains all settings and parameters that the application provides to ana-
lyze and evaluate measurement results.

o  Configuring the DiSPIay.......eceeiiiiiiii e 79
®  WOrking With TraCeS. ...t e e e e e 81
@ USING MAIKEIS.....ci ittt e e e e s e e e e e e e e e e s st reeeeeaeaeees 83
o Limit Line Settings and FUNCHONS.....c..ooiciiiiiii e 86

6.1 Configuring the Display
The "Display Configuration" button or the "Result Config" softkey open a dialog box to
configure the way the results are displayed in the diagram.
The contents depend on whether you want to configure a graphical result display or a
numerical result display.
Specifics for

The settings you make apply to the results you have selected in the "Specifics for"
dropdown menu. If more than one window is on, "Specifics for" also puts the focus on
the corresponding window.

e Configuring Graphical RESUIS. ... 79

e Configuring Numerical RESUIS.........cooi i 80
6.1.1 Configuring Graphical Results

When configuring graphical results, the dialog box contains functionality to scale and

set up the diagram axes.

i

¥Y-Axis Moise Figure =

Auto Scale

Max

Min

Off
symbors (TN O )
I

User Manual 1173.9270.02 — 08 79



R&S®FSW-K30 Analysis

Configuring the Display

D (= 80
AULO SCAIE / IMIN T IMAX....iiieiiiei ettt et e e e et e e s e e e e e e s e ebb e e s ereraaaaees 80
SYMDOIS. ...t r e e e e e e e e e e e aeaaaaaaaaeteeererrrrrarara, 80
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Y-Axis

Selects the result display and thus the scaling of the vertical axis.
For more information see chapter 3, "Measurements and Result Displays", on page 15.

Auto Scale / Min / Max
Turns automatic scaling of the vertical axis on and off.

If on, the application optimizes the scaling of the vertical axis after each measurement
for ideal viewing of the results.

If off, you can define the scaling manually. The "Min" and "Max" input fields become
available. These two input fields define the values at the top and bottom of the vertical
axis.

Remote command:

Automatic scaling:

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] : AUTO on page 151

Manual minimum value:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :BOTTom on page 150

Manual maximum value

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :TOP on page 151

Symbols
Turns symbols that represent a measurement point on the trace on and off.

Remote command:
DISPlay[:WINDow<n>] :TRACe:SYMBols on page 150

X-Axis
Selects the frequency data that is displayed on the x-axis.

For measurements on frequency converting DUTs with a variable intermediary fre-
quency, you can display either the RF frequency or the IF frequency.

Note that a change of the x-axis scale applies to all result displays.
The "Frequency Axis" scale is also available via the FREQ key.

Remote command:
DISPlay[:WINDow<n>]:TRACe:X[:SCALe] on page 150

6.1.2 Configuring Numerical Results

When configuring numerical results, the dialog box selects the type of results you want
to display in the result table. The results in the table are based on a particular trace
that you can select in the corresponding input field.

You can add an aspect of the measurement by placing a checkmark in front of the cor-
responding result on and remove it by removing the checkmark.
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For more information on each result see chapter 3, "Measurements and Result Dis-
plays", on page 15.

MNoise PHot
Uncertainty PCold

Temp ¥Y-Factor
Gain

6.2 Working with Traces

A trace is the graphical representation of a set of measurement results in a diagram.
Each measurement window that contains graphical results supports up to four individ-
ual traces. Each trace has a different color. Trace settings determine how the mea-
sured data is analyzed and displayed on the screen. The trace information, including a
color map and trace mode is summarized in the diagram header.

The trace settings are combined in the "Trace Configuration" dialog box. You can
access this dialog box with the "Trace Config" softkey or directly access one of the
tabs via one of the softkeys in the "Trace" menu.

I = (T T PP PPPTRTPTN 81
(070] o)V I - To? TSN 82
=S A I = Lo Y S 82
TrACE CONTIG. ettt e e e e e e e e e 82
LT = 0 = o T o P 82
Traces

The "Trace 1 to 4" softkeys open the "Traces" tab of the "Trace Configuration" dialog
box.

The "Traces" tab contains functionality to configure a trace.

"Trace Selec- The "Trace 1" to "Trace 4" buttons select a trace. If a trace is
tion" selected, it is highlighted orange.
Note that you cannot select a trace if its trace mode is "Blank".
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"Trace Mode"  Selects the trace mode for the corresponding trace.
For more information see chapter 4, "Measurement Basics",
on page 22.

Remote command:

Trace mode:

DISPlay[:WINDow<n>] :TRACe<t>:MODE on page 152

Copy Trace
The "Copy Trace" softkey opens the "Copy Trace" tab of the "Trace Configuration" dia-
log box.

The "Copy Trace" tab contains functionality to copy trace data to another trace.

The first group of buttons (labelled "Trace 1" to "Trace 4") select the source trace. The
second group of buttons (labelled "Copy to Trace 1" to "Copy to Trace 4") select the
destination.

Remote command:
TRACe<n>:COPY on page 155

Preset Traces
Restores the default configuration for all traces in a window.

Trace Config
Opens a dialog box made up out of three tabs to configure traces.

The first tab contains functionality to configure a trace. For more information see
"Traces" on page 81.

The second tab contains functionality to export trace data. For more information see
"Trace Export" on page 82.

The third tab contains functionality to copy traces. For more information see "Copy
Trace" on page 82.

Trace Export
The "Trace Export" tab contains functionality to export trace data.

"Export all Turns the export of all measurement results (traces and numerical
traces and all  results) on and off.
table results" If on, selecting a particular trace to export in the "Trace to Export"

dropdown menu is unavailable.

"Include Instru- Includes or excludes the measurement configuration as shown in the
ment Measure- channel bar from the export.
ment Settings"

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

"Decimal Sep- Selects the decimal separator for floating-point numerals for the
arator” ASCII Trace export. Evaluation programs require different separators
in different languages.

|
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6.3.1

Using Markers

"Export Trace  Opens a file selection dialog box and saves the selected trace in
to ASCII File"  ASCII format to the specified file and directory.

Remote command:

Decimal separator:

FORMat :DEXPort:DSEParator on page 154
Export trace to ASCII file:
MMEMory : STORe<n>:TRACe on page 155
Selecting a trace:

FORMat :DEXPort : TRACes on page 154
Export the header:

FORMat :DEXPort :HEADer on page 154

Using Markers

Markers help you to read out measurement results for particular frequencies or mark a
particular point on a trace. The noise figure application features four markers. Markers
in the noise figure application are linked. If you use more than one measurement win-
dow and activate a marker in one window, it also appears in all other measurement
windows on the same horizontal position.

o  Marker Configuration........ccccuiiiiiiiiee e 83
®  Marker POSItIONING......uuuiiiiiiiiiiie e e e e e e e e e e e e ean 84

Marker Configuration
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=4 =T O] o [P PP P PR PPP ORI 84

Marker (1...4)
Selects or turns the corresponding marker on and off.

Turning on a marker also opens an input field to define the horizontal position of the
marker.

By default, the first marker you turn on is a normal marker, all others are delta markers.

Marker Type
Toggles the marker type.

The type for marker 1 is always "Normal", the type for delta marker 1 is always "Delta".
These types cannot be changed.

Note: If normal marker 1 is the active marker, switching the "Mkr Type" activates an
additional delta marker 1. For any other marker, switching the marker type does not
activate an additional marker, it only switches the type of the selected marker.
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6.3.2

Using Markers

"Normal” A normal marker indicates the absolute value at the defined position
in the diagram.

"Delta" A delta marker defines the value of the marker relative to the speci-
fied reference marker (marker 1 by default).

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 164

CALCulate<n>:DELTamarker<m>[:STATe] on page 166

Marker to Trace
Opens an input field to assign the marker to a particular trace if you are using more
than one trace.

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 164

Marker Config
Opens the "Marker Configuration" dialog box.

The "Marker Configuration" dialog box contains all marker functions necessary to set
up the four markers supported by the application.

e Selected
Highlights the currently selected marker.
e State
Turns a marker on and off.
e X-value
Defines the marker position on the horizontal axis.
e Type

Selects the marker type. For more information see "Marker Type" on page 83.
e Trace
Selects the trace the marker is positioned on.

Marker Positioning

If you are using more thn one measurement window, the application performs the peak
search in the currently selected measurement window. The currently selected mea-
surement window has a blue border. Because the markers are linked in the noise fig-
ure application, the frequency position of the marker in the other window is updated
accordingly, even if it means that the marker is on a peak in one window only.
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Search Next MINIMUM.........ooiiiiiiiiiiirrrereie e e e e e e e e e e e e e e e e e e eeeee s s bbb eseseeaeeaaaaes 86
Marker 10 SiNgIE FrE&QUENCY....ccuiiiiii ittt e e e e e et e e e e e e e e e as 86
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Select Marker <x>
Opens a dialog box to select and activate or deactivate one or more markers.

The number in the softkey label (<x>) shows the number of the currently selected
marker.

Selected State

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

Peak Search

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

Remote command:

CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 169
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK] on page 169

Search Next Peak

Sets the selected marker/delta marker to the next (lower) maximum of the assigned
trace. If no marker is active, marker 1 is activated.

Remote command:

CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 169
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 168

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

Remote command:
CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 169
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 170

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

Remote command:
CALCulate<n>:MARKer<m>:MINimum:NEXT on page 169
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 170

Marker to Single Frequency
Starts a single frequency measurement on the current marker position.

When you use this function, the application changes the tuning mode and automati-
cally adjusts the single frequency to that of the current marker position.

For more information see chapter 4.1.3, "Single Frequency Measurements",
on page 23.

6.4 Limit Line Settings and Functions

The noise figure measurement application supports up to eight active limit lines in each
active measurement window.

6.4.1  Limit Line Management..........ouueiiiiiiiiie e 86
6.4.2  Limit LINE DetailS......coiiiiiiiiieiieie e 88

6.4.1 Limit Line Management

Limit lines are managed in the "Line Config" dialog box which is displayed when you
press the LINES key and then "Lines Config" softkey.

Disable all
Lines

Comment:

View Filter: Show compatible Show lines for Noise
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For the limit line overview, the R&S FSW searches for all stored limit lines with the file
extension .LIN in the 1imits subfolder of the main installation folder. The overview

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

For details on settings for individual lines see chapter 6.4.2, "Limit Line Details",

on page 88.
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Name

The name of the stored limit line.

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

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

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

Remote command:
CALCulate:LIMit<k>:LOWer:STATe on page 159
CALCulate:LIMit<k>:UPPer:STATe on page 160
CALCulate:LIMit:ACTive? on page 160

Traces to be Checked

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

Remote command:
CALCulate:LIMit<k>:TRACe<t>:CHECk on page 163

Comment
An optional description of the limit line.

|
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Show compatible limit lines
Defines which of the stored limit lines are included in the overview.

If active, only limit lines that are compatible to the result display currently in focus are
displayed.

Show lines for noise
If activated (default), only limit lines created for noise figure measurements are dis-
played. Otherwise, all limit lines are displayed.

Create New Line
Creates a new limit line.

Edit Line
Edit an existing limit line configuration.

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

Remote command:
CALCulate:LIMit<k>:COPY on page 161

Delete Line
Delete the selected limit line configuration.

Remote command:
CALCulate:LIMit<k>:DELete on page 161

Disable All Lines
Disable all limit lines in one step.

Remote command:
CALCulate:LIMit<k>:STATe on page 162

6.4.2 Limit Line Details

Limit lines details are configured in the "Edit Line Line" dialog box which is displayed
when you select the "New", "Edit" or "Copy To" buttons in the "Line Config" dialog box.
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Name

Comment

Position

100.00000000 MHz

500.00000000 MHz

750.00000000 MHz

100000000000 GHz

Insert Value 55.00 MHz 1.04 GHz

Shift x
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Name

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

Remote command:
CALCulate:LIMit<k>:NAME on page 157

Comment
Defines an optional comment for the limit line. The text may contain up to 40 charac-
ters.

Remote command:
CALCulate:LIMit:COMMent on page 157

Y-Axis

Describes the vertical axis on which the data points of the limit line are defined.

You can select the type of limit line (upper or lower) for each type of result. From that
information, the application sets the level unit and y-axis scaling. Both are then fix
parameters because the unit depends on the result and the scaling is always absolute
in case of noise figure measurements.

|
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Data points

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

CALCulate:LIMit<k>:CONTrol[:DATA] on page 158
CALCulate:LIMit<k>:LOWer [:DATA] on page 159
CALCulate:LIMit<k>:UPPer[:DATA] on page 159

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

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

Shift x
Shifts the x-value of each data point horizontally by the defined shift width.

Remote command:
CALCulate:LIMit<k>:CONTrol:SHIFt on page 158

Shifty

Shifts the y-value of each data point vertically by the defined shift width.
Remote command:

CALCulate:LIMit<k>:LOWer:SHIFt on page 159
CALCulate:LIMit<k>:UPPer:SHIFt on page 160

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

|
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Overview of Remote Command Suffixes

7 Remote Control Commands for Noise
Measurements

The following remote control commands are required to configure and perform noise
figure measurements in a remote environment. The R&S FSW must already be set up
for remote operation in a network as described in the base unit manual.

Universal functionality

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

Managing Settings and Results, i.e. storing and loading settings and result data.

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

Using the common status registers (specific status registers for Pulse measure-
ments are not used).

Overview of Remote Command SUffiXeS........cocciiiiiiiiiiiiii e 91
Ta 10T [0 o] o P UPPPPRTTRN 92
Controlling the Noise Figure Measurement Channel...........cccoovcieeiiniiienceniieeeen. 97
Working with Windows in the Display...........ccuiiiiiiiiiiiiieieee e 100
Measurement RESUILS...... oo e e e e e e e e 104
Defining the Measurement FreqQUENCY.........uuviiiiiieeei i 105
Selecting DUT CharacCteriStiCS.......cccuiiiiiiiiieeei ettt e e scnnreen e e e e e e 109
Configuring the NOISE SOUFCE........cceviiiiiiiiiicccccre e 11
Configuring AdditioNal LOSS.....uuuucieieieie i e e e e e e e e e e e e ee e 114
Configuring the ANAIYZET.......coooi e 118
Using the Uncertainty CalCulator............oociiiiiiiiie e 122
Performing Measur€mMents.........cccuvuiiiiiiiiii it e e e e e e e e e 129
Configuring the Inputs and OULPULS.......ccccuiiiiriieeei e 133
Configuring the DiISPlay..........uuiiiiiiiieiei e e e e e e e e e e nnrareeees 149
WOrKing WIth TraCES......ccieiee e e e e e e e e e e e e e e e e e e e e e e e ananan 152
Working With Limit LIN@S.........ueeeiiiiiiie e 155
WOrKing With Markers...........oeii ettt 163
Using the Status RegiSter.........ooiiiiii e 170
Deprecated Remote Commands for Noise Figure Measurements....................... 176

7.1 Overview of Remote Command Suffixes

The remote commands for the Noise Figure Measurement application support the fol-
lowing suffixes.
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Suffix Value range Description

<k> 1.8 Selects a limit line.

<m> 1.4 Selects a marker or delta marker.
<n> 1...16 Selects a measurement window.
<t> 1.4 Selects a trace.
Introduction

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

The syntax of a SCPI command consists of a header and, in most cases, one or more
parameters. To use a command as a query, you have to append a question mark after
the last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, these are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the User
Manual of the R&S FSW.

Remote command examples

/ Note that some remote command examples mentioned in this general introduction may

not be supported by this particular application.

7.21

Conventions used in Descriptions

Note the following conventions used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitely.

e Parameter usage
If not specified otherwise, a parameter can be used to set a value and it is the
result of a query.
Parameters required only for setting are indicated as Setting parameters.
Parameters required only to refine a query are indicated as Query parameters.

|
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Parameters that are only returned as the result of a query are indicated as Return
values.

e Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S FSW follow the SCPI syntax rules.

e Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

e Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

e Default unit
This is the unit used for numeric values if no other unit is provided with the parame-
ter.

e Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

7.2.2 Long and Short Form

The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in upper case letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

7.2.3 Numeric Suffixes

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

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

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

Example:

DISPlay[:WINDow<1...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

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

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

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

Optional keywords are emphasized with square brackets.

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

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

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

7.2.5 Alternative Keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

Example:
[SENSe: ]BANDwidth|BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

7.2.6 SCPI Parameters

Many commands feature one or more parameters.

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

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

Parameters may have different forms of values.

®  NUMEIIC VAIUEBS....coetei ettt ettt e e e e e et e e e e ee e e e e e e eab s e e e eeerananns 95
L = ToTo] [=F=1 o [N 95
L O] oF=T = Tox (= gl D= | = T 96
L I O 4 F= T Tt (=Y ) 1 ] o 96
L = 1T Tl QI T = T 96
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7.2.6.2

Introduction

Numeric Values

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

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

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

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

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

e MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. In some cases you can customize the step size with a corresponding
command.

Querying numeric values

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

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

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

e INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

e NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned in case of
errors.

Boolean

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

|
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Querying boolean parameters

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

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

7.2.6.3 Character Data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see chapter 7.2.2, "Long and Short Form",
on page 93.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe:BANDwidth:RESolution:TYPE NORMal
Query: SENSe:BANDwidth:RESolution:TYPE? would return NORM

7.2.6.4 Character Strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

7.2.6.5 Block Data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 follow-
ing digits indicate the length to be 5168 bytes. The data bytes follow. During the trans-
mission of these data bytes all end or other control signs are ignored until all bytes are
transmitted. #0 specifies a data block of indefinite length. The use of the indefinite for-
mat requires a NL"END message to terminate the data block. This format is useful
when the length of the transmission is not known or if speed or other considerations
prevent segmentation of the data into blocks of definite length.
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7.3 Controlling the Noise Figure Measurement Channel

The following commands are necessary to control the measurement channel.

INSTrument:CREAtE:DUPLICALE.....cuuuueiieeieiiiieeieeeiettiie e e e e e etatee e e e e e e teeeeeeseetaaeeeeeeennanaeaeeenes 97
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INSTrUMENt:CREAIEIREPLACE. ... .c.ccievvteiieeeeiitiieeeee ettt eeeeeeerateeeeeeeeetaaeeesersstaeeeeseesnnaeaaens 97
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INSTrument:CREate:DUPLicate

This command duplicates the currently selected measurement channel, i.e starts a
new measurement channel of the same type and with the identical measurement set-
tings. The name of the new channel is the same as the copied channel, extended by a
consecutive number (e.g. "Spectrum” -> "Spectrum 2").

The channel to be duplicated must be selected first using the INST : SEL. command.

Example: INST:SEL 'Spectrum'
INST:CRE:DUPL
Duplicates the channel named 'Spectrum' and creates a new
measurement channel named 'Spectrum 2.

Usage: Event

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

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

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 98.

<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.
Note: If the specified hame for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see INSTrument : LIST? on page 98).

Example: INST:CRE SAN, 'Spectrum 2°'
Adds an additional spectrum display named "Spectrum 2".

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

This command replaces a measurement channel with another one.
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Parameters:
<ChannelName1> String containing the name of the measurement channel you
want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument :LIST?
on page 98.

<ChannelName2> String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see TNSTrument:LIST? on page 98).

Example: INST:CRE:REPL 'Spectrum2',IQ, 'IQAnalyzer'
Replaces the channel named 'Spectrum2' by a new measure-
ment channel of type 'lQ Analyzer' named '|QAnalyzer'.

INSTrument:DELete <ChannelName>

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

Parameters:

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

Example: INST:DEL 'Spectrumi'

Deletes the spectrum channel with the name 'Spectrum4'.

INSTrument:LIST?

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

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the TNSTrument :
REName command.

Example: INST:LIST?
Result for 3 measurement channels:
'ADEM', 'Analog Demod', 'IQ','IQ Analyzer',
'SANALYZER', 'Spectrum’

Usage: Query only

|
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Table 7-1: Available measurement channel types and default channel names in Signal and Spectrum

Analyzer mode
Application <ChannelType> Parameter Default Channel Name*)
Spectrum SANALYZER Spectrum
1/Q Analyzer 1Q I1Q Analyzer
Pulse (R&S FSW-K6) PULSE Pulse
Analog Demodulation ADEM Analog Demod
(R&S FSW-K7)
GSM (R&S FSW-K10) GSM GSM
Multi-Carrier Group Delay | MCGD MC Group Delay
(R&S FSW-K17)
Noise (R&S FSW-K30) NOISE Noise
Phase Noise (R&S FSW- PNOISE Phase Noise
K40)
Transient Analysis TA Transient Analysis

(R&S FSW-K60)

VSA (R&S FSW-K70) DDEM VSA

3GPP FDD BTS BWCD 3G FDD BTS
(R&S FSW-K72)

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

TD-SCDMA BTS BTDS TD-SCDMA BTS
(R&S FSW-K76)

TD-SCDMA UE MTDS TD-SCDMA UE
(R&S FSW-K77)

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

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

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

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

WLAN (R&S FSW-K91) WLAN WLAN

LTE (R&S FSW-K10x) LTE LTE

Realtime Spectrum RTIM Realtime Spectrum

(R&S FSW-K160R)

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.
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INSTrument:REName <ChannelName1>, <ChannelName2>
This command renames a measurement channel.

Parameters:
<ChannelName1>  String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.
Note that you can not assign an existing channel name to a new
channel; this will cause an error.

Example: INST:REN 'Spectrum2', 'Spectrum3’
Renames the channel with the name 'Spectrum2' to 'Spectrum3'.

INSTrument[:SELect] <Application>

Selects the application (channel type) for the current channel.
See also INSTrument :CREate [ :NEW] on page 97.

For a list of available channel types see table 7-1.

Parameters:
<Application> NOISe
Noise figure measurements, R&S FSW-K30

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

Example: INST 'Spectrum?2'
Selects the channel for "Spectrum?2".
SYST:PRES:CHAN:EXEC

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

Manual operation: See "Preset Channel" on page 37

7.4 Working with Windows in the Display

The following commands are necessary to change the evaluation type and rearrange
the screen layout as you do using the SmartGrid in manual operation.

LAY OUL ADD:WINDOW] 2. . e eeteiie ettt et e et e e e et et e e e et e s s e e e e ea e e e e s e s eaeaneensennen 101
LAYOUt:CATAIOG[:WINDOW] ...ttt ettt et et e et e e e e e e et e e e e e m e e e e e e aeaaaeen 102
LAYOUL: IDENTfY[:WINDOW] 2. e e eeeeee e e e e e ettt eeeeeeae s e s s e e e e e e e e e e e e eeeeeeeneeeenensnnnnns 102
LAYOUt:REMOVE[IWINDOW].....eeeeeeieieeeieeeieeeeeeentnsaeaaaasaeeesseeeaaaaaaaesessseenenenenssnnnnnnnnnnnnnsns 102
LAYOUE:REPLACE[:WINDOW]. ... ieeeiettueieeeeettiteseeesettaeeeeeseatanseesesssnnasaesessnnnseseesessnnnsansenes 102
LAYOUL:WINDOWSNZIADD?....ciieeeeeeeeeeeeeeeeeeteeenta e esesesesesessaaaaaaaeeseeeeseeeseesssessnnnnnnannnnnses 103
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LAYOuUt:WINDOWSNZIDENLfY 2. .eeeeeeeeeeieieininiaeaaaaeaeeeeeeseeeeaeeeeseeeeeeeneeeensnnnnnnnnaaaaeaeeeeeeas 103
LAY OUE:WINDOWSN>IREMOVE. .. .cceuniiiiiiieiiieeeeeee et e e et e e e s e saaeesebseeranasesann e rebaeennnnnas 104
LAY OUE:WINDOWSN> I REPLACE. .. ccctuiiieteiiiieeeeet e eeeaeee et e eseaseseaasseaasesansssssnnssrebssaranss 104

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

To replace an existing window, use the LAYout :REPLace [ : WINDow] command.

Parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value
Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? '1l',LEFT,MTAB
Result:
1o
Adds a new window named '2' with a marker table to the left of
window 1.
Usage: Query only
Table 7-2: <WindowType> parameter values for Noise Figure application
Parameter value Window type
GAIN Gain result display
MTABIe Marker table
NOISe Noise figure result display
PCOLd Power cold result display
PHOT Power hot result display
RESults Result table
TEMPerature Noise temperature result display
YFACtor Y-Factor result display

e
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LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows from top left to bot-
tom right. The result is a comma-separated list of values for each window, with the syn-
tax:

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.

Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and '1'
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
This command queries the index of a particular display window.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Query parameters:

<WindowName> String containing the name of a window.
Return values:

<WindowlIndex> Index number of the window.

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>

This command removes a window from the display.

Parameters:
<WindowName> String containing the name of the window.

In the default state, the name of the window is its index.
Usage: Event

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window while keeping its position, index and window
name.

e
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To add a new window, use the LAYout : ADD [ : WINDow] ? command.

Parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 101 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1l',MTAB

Replaces the result display in window 1 with a marker table.

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this com-
mand, the suffix <n> determines the existing window next to which the new window is
added, as opposed to LAYout : ADD[ : WINDow] ?, for which the existing window is
defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

Parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow
<WindowType> Type of measurement window you want to add.

See LAYout:ADD[ :WINDow] ? on page 101 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix).

Note: to query the index of a particular window, use the LAYout : IDENtify [ :
WINDow] ? command.
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Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Usage: Query only

LAYout:WINDow<n>:REMove
This command removes the window specified by the suffix <n> from the display.
The result of this command is identical to the LAYout : REMove [ :WINDow] command.

Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>)_

The result of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[:WINDow] ? on page 101 for a list of availa-
ble window types.

Measurement Results

The following commands are necessary to query measurement results.

TRACESNZ[IDATA] .o 104

TRACe<n>[:DATA]? <Trace>, <Result>
This command queries the noise measurement results.
Query parameters:
<Trace> Selects the trace to be read out.
TRACE1
TRACE2
TRACE3
TRACE4
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<Result> Selects the result display to be read out.
GAIN
Queries gain reuslts.
NOISe
Queries noise figure results.
NUNCertainty
Queries noise figure uncertainty results.
PCOLd
Queries power (cold) results.
PHOT
Queries power (hot) results.
TEMPerature
Queries noise temperature results.

YFACtor
Queries y-factor results.

Return values:

<TraceData> For any graphical result display, the command returns one result
for each measurement point.
The unit depends on the result you are querying.

Example: TRAC? TRACE1, GAIN
Queries the gain results for the first trace.

Usage: Query only

Manual operation: See "Noise Figure" on page 16
See "Gain" on page 17
See "Noise Temperature" on page 17
See "Y-Factor" on page 18
See "Power (Hot)" on page 19
See "Power (Cold)" on page 19
See "Result Table" on page 20

7.6 Defining the Measurement Frequency

The following commands are necessary to define the frequency characteristics of the
noise figure measurement.

CONFigure:FREQUENCY:CONTINUOUS.....eeeeeeseeeeeeeieeeeetnnnnnanaaaaaaeaeeeseeaaaaeseeeeeeeenennenensnnnnnn 106
CONFigure:FREQUENCY:SINGIE............ceeeeeeeererrrriririieieieseeeeeeeeeseseseereeeeserssrararannnnnns 106
CONFIQUrE:LIST:CONTINUOUS. c.tuuueteeretrteeiereeeetntaeseesrestnaeeeseeesnnaaseessstnnaeseeressnnseeserssnnnens 106
CONFIQUIE:LIST:SINGLE. ...cvttuieeeiietieeeee ettt eee et eee e e et eeta e e e e eeeetaeeeeeeressaasaeseessnnaaaees 106
[SENSE:JFREQUENCY:CENLEI....uuueiieieeeieie e e e eeiee e e ettt e e e e e e s e e e et e e e e e e eaaae e e e e enenna s 107
[SENSE: IFREQUENCY:LIST D AT A. ettt ettt et e et et e e e en e e e e eaas 107
[SENSE:ISWEEP:POINLS...ceittueieeieeiiiie e ee ettt s e e e eeeintaeeeeeseetanaeeeeeseataaseeserennaaeseeeensnnnaaaeens 107
[SENSE:JFREQUENCY:SINGIE. .. cceieieeieieeeeieieeeeeeeeeieiete e esasae s e e e e e e e e e e eaeeeeeeeeeeeeneensnsnnnnnnnn 108
[SENSe:]JFREQUENCY:SINGIE:COUPING......cceeeeieieeeeeeeeererrirersreaeaeieseeeeeaeaeeeseseerereeeseseres 108
[SENSE:JFREQUENCY:SPAN......ciiitteieeeeeeteee e e ettt e e e e e e eetaeeeeseeesa e eaeseesanseaeesessnnnsaneeees 108

User Manual 1173.9270.02 — 08 105



R&S®FSW-K30 Remote Control Commands for Noise Measurements
|

Defining the Measurement Frequency

[SENSE:FREQUENCY:STARL.....cciiieieieieeeieeeieieteetetaesaaaaaeeeeeeeeeaeaaaaeeeeeeeeneeaneeennsnsnnnnnnnnnn 108
[SENSE: IFREQUENCY:STEP. ...t iiiiiiiiee e e ettt e e e eeteiee e e e ettt e e e e e e ataaeseeesretnnaeeaeseentansenaeens 109
[SENSE:IFREQUENCY:STOP ...t iiiiiitiiiitiietities e ettt s s e e s eebe s e s e e erae s e e s eeea e s e e e aeansaaaenes 109

CONFigure:FREQuency:CONTinuous

This command configures the software to perform a single frequency measurement in
continuous sweep mode.

Example: FREQ:SING 20MHz
Defines a measurement frequency of 20 MHz.
CONF:FREQ:CONT
INIT
Selects and initiates a single frequency measurement.

Usage: Event

Manual operation: See "Tuning Mode" on page 39

CONFigure:FREQuency:SINGle

This command configures the software to perform a single frequency measurement in
single sweep mode.

Example: FREQ:SING 20MHz
Defines a measurement frequency of 20 MHz.
CONF:FREQ:SING
INIT
Selects and initiates a single frequency measurement.

Usage: Event

Manual operation: See "Tuning Mode" on page 39

CONFigure:LIST:CONTinuous

This command configures the software to perform a frequency list measurement in
continuous sweep mode.

Example: CONF:LIST:CONT
INIT
Selects and initiates a frequency list measurement.

Usage: Event

Manual operation: See "Tuning Mode" on page 39

CONFigure:LIST:SINGLe

This command configures the software to perform a frequency list measurement in sin-
gle sweep mode.

e
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Example: CONF:LIST:SING
INIT
Selects and initiates a single frequency list measurement.

Usage: Event

Manual operation: See "Tuning Mode" on page 39

[SENSe:]JFREQuency:CENter <Frequency>

This command defines the center frequency.

Parameters:

<Frequency> Range: see datasheet
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 1GHZ

Defines a center frequency of 1 GHz.

Manual operation: See "Center" on page 40

[SENSe:]JFREQuency:LIST:DATA <Frequency>
This command defines the contents of a frequency list.

The command overwrites the current contents of the frequency list. The frequency list
remains the same until you generate or create a new list.

Parameters:

<Frequency> Defines a frequency for each entry in the frequency list. A fre-
quency list can contain up to 500 entries.
Range: 0 Hz to fmax

Example: FREQ:LIST:DATA 100MHZ,200MHZ, 300MHZ, 400MHZ,
500MHZ

Creates a frequency list with five entries.

Manual operation: See "Populate Table" on page 44

[SENSe:]SWEep:POINts <SweepPoints>

This command defines the number of measurement points analyzed during a sweep.

Parameters:

<SweepPoints> Range: 1 to 500
*RST: 20

Example: SWE:POIN 100

Defines 100 measurement points.

Manual operation: See "(Measurement) Points" on page 41
See "(Measurement) Points" on page 42

|
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[SENSe:]JFREQuency:SINGle <Frequency>

This command defines the frequency for single frequency measurements.

Parameters:

<Frequency> The minimum and maximum frequency depend on the hard-
ware. Refer to the datasheet for details.
*RST: 100 MHz

Example: FREQ:SING 200MHZ

Defines a measurement frequency of 200 MHz.

Manual operation: See "Center" on page 40
See "Single (Frequency)" on page 42

[SENSe:]JFREQuency:SINGle:COUPIling <State>
This command couples or decouples the frequency to the contents of the sweep list.

Parameters:

<State> ON
Only frequencies in the frequency list can be selected for single
frequency measurements.

OFF
Any frequency can be defined for single frequency measure-
ments.

*RST: OFF

Example: FREQ:SING:COUP ON
Couples single frequency measurements to the frequency list.

Manual operation: See "Coupled to Sweep List" on page 42

[SENSe:]JFREQuency:SPAN <Span>
This command defines the frequency span.

If you change the span, the application creates a new frequency list.

Parameters:

<Span> This parameter is ....
*RST: RST value

Example: FREQ:SPAN 500MHZ

Defines a span of 500 MHz.

Manual operation: See "Span" on page 40

[SENSe:]JFREQuency:STARt <Frequency>
This command defines the start frequency.

If you change the start frequency, the application creates a new frequency list.
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Parameters:
<Frequency> *RST: RST value
Example: FREQ:STAR 900MHZ

Defines a start frequency of 900 MHz.

Manual operation: See "Start and Stop Frequency" on page 40

[SENSe:]JFREQuency:STEP <Stepsize>
This command defines the frequency stepsize in the frequency table.
The stepsize corresponds to the distance from one measurement point to another.

If you change the stepsize, the application creates a new frequency list.

Parameters:

<Stepsize> Range: 0 Hz to span
*RST: 100 MHz

Example: FREQ:STEP 100MHZ

Defines a stepsize of 100 MHz.

Manual operation: See "Step" on page 41

[SENSe:]JFREQuency:STOP <Frequency>
This command defines the stop frequency.

If you change the stop frequency, the application creates a new frequency list.

Parameters:
<Frequency> *RST: RST value
Example: FREQ:STOP 900MHZ

Defines a stop frequency of 900 MHz.

Manual operation: See "Start and Stop Frequency" on page 40

Selecting DUT Characteristics

The following commands are necessary to define DUT characteristics.

[SENSe:]CONFigure:MODE:SYSTem:IF:FREQUENCY.......ccceveeeeeeeeeeeieeieinteeeaaa e e e e e ee e 109
[SENSe:]CONFigure:MODE:SYSTem:LO:FREQUENCY.......uvuuuuuaaiaieeeeeeeeeeaaaereeeeeeeeeeeennnnes 110
[SENSE:]CONFIgUre:MODE:DUT.....cctiutieiieeieiiiieeeee ettt e eeeeetateeeeeseetaaeeeeressaneseeseesnnnnnss 110
[SENSE:]CORRECHONIREJECHON. ..uuuiieiiiitiiieeeeeiietieeeeesetrieeeeeereeraeeeesersnaaeseeressnnseeeeeesnns 110

[SENSe:]CONFigure:MODE:SYSTem:IF:FREQuency <Frequency>

This command defines the frequency for DUTs with a fixed IF.
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Parameters:
<Frequency> Range: 0 Hz to 100 GHz
*RST: 10 MHz, if frequency converting mode has been
selected
Example: CONF:MODE:SYST:IF:FREQ 1GHZ

Defines a fixed IF of 1 GHz.

Manual operation: See "IF Fixed" on page 45

[SENSe:]CONFigure:MODE:SYSTem:LO:FREQuency <LOFrequency>

This command defines the frequency for DUTs with a fixed LO.

Parameters:
<LOFrequency> Range: 0 Hz to 100 GHz
*RST: 10 MHz, if frequency converting mode has been
selected
Example: CONF:MODE: SYST:LO:FREQ 1GHZ

Defines afixed LO frequency of 1 GHz.

Manual operation: See "LO Fixed" on page 45

[SENSe:]CONFigure:MODE:DUT <DUTType>
This command selects the type of DUT you are testing.

Parameters:
<DUTType> AMPLifier
Measurements on fixed frequency DUTs.

DOWNconv
Measurements on down-converting DUTs.

UPConv
Measurements on up-converting DUTs.

*RST: AMPLifier

Example: CONF :MODE : DUT DOWN
Selects the measurement mode for a down-converting DUT.

Manual operation: See "Mode" on page 45

[SENSe:]CORRection:IREJection <ImageRejection>

This command defines the image frequency rejection for the DUT.

Parameters:

<ImageRejection> Range: 0 to 999.99
*RST: 999.99
Default unit: dB

Example: CORR:IREJ 0

Turns image rejection off.

e
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Manual operation: See "Image Rejection" on page 45

7.8 Configuring the Noise Source

The following commands are necessary to define the noise source characteristics.

[SENSe:]CORRection:ENR:CALibration:MODE.........ccccoiiiiiiiicc e 111
[SENSe:]CORRection:ENR:CALibration:SPOT.......ccuiiiiiie e 111
[SENSe:]CORRection:ENR:CALibration: TABLE:SELECE......cevrririrrnrunaaaaaeieeeeeeeeeeeaaeeeeeeeens 112
[SENSe:]CORRECtON:ENRICOMMON. .....ccceieeeeieeeeeeiieieietnneneaaaaaaaaeaeeesseeaaaaaeeeeeseeeennnnennes 112
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLE:DATA. ...cccieeeeeieeeeeeeeeeeeeeeeeeeeeeinees 112
[SENSe:]CORRection:ENR[:MEASurement]: TABLE:DELEE ......ccvvvueieeeeeeinieieeeeeeveeeeeeeeee, 113
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLE:SELEC.........ceeeeieerrriieeeeieerieeieeeeeernnann. 113
[SENSe:]CORRection:ENR[:MEASUrement]:MODE...........ccuuieereeeieiieeeeceeieeeeseeeeenneeeeeeees 113
[SENSe:]CORRection:ENR[:MEASUremMENt]:SPOT......ciiiieieieeeeeeeeteeeee e e e e e e e e e eeeees 114
[SENSe:]CORRECHON: TEMPEIAtUIE. .....ceeeieeeeeeeeeieieeeeeeeaaaa e e e e e e e e eeeeeeeeeeeeeeeeeeeenenennnnnnnn 114

[SENSe:]CORRection:ENR:CALibration:MODE <Mode>
This command selects the ENR mode for the calibration.

This command is available when you use different noise sources for calibration and
measurement ([SENSe:]CORRection:ENR:COMMon OFF).

Parameters:

<Mode> SPOT
Uses a constant ENR value for all measurement points (see
[SENSe:]CORRection:ENR:CALibration:SPOT).
TABLe
Uses the contents of the ENR table.
*RST: SPOT

Example: CORR:ENR:CAL:MODE SPOT

Uses a constant ENR value for all measurement points.

[SENSe:]CORRection:ENR:CALibration:SPOT <ENR>
This command defines the constant ENR for all measurement points during calibration.

This command is available when you use different noise sources for calibration and
measurement ([SENSe:]CORRection:ENR:COMMon OFF).

Parameters:

<ENR> Range: -999.99 to 999.99
*RST: 15
Default unit: dB
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Example: CORR:ENR:CAL:MODE SPOT
CORR:ENR:CAL:SPOT 30
Selects constant ENR value mode and defines an ENR of 30 dB
for all measurement points.

[SENSe:]CORRection:ENR:CALibration:TABLe:SELect <TableName>
This command selects an ENR table for calibration.

Note that the contents of the table are independent of whether you use it for calibration
or the actual measurement. Thus, use [SENSe: ] CORRection:ENR] :
MEASurement] : TABLe : DATA to define the contents of an ENR table.

This command is available when you use different noise sources for calibration and
measurement ([SENSe:]CORRection:ENR:COMMon OFF).

Parameters:
<TableName> String containing the table name.
Example: CORR:ENR:MEAS:TABL:SEL 'ENRTable'

Selects a table called 'ENRTable'.

[SENSe:]CORRection:ENR:COMMon <State>
This command turns the use of a common ENR on or off.

For more information see "Common ENR" on page 47.

Parameters:
<State> ON | OFF
Example: CORR:ENR:COMM ON

Turns the use of a common ENR on.

Manual operation: See "Common ENR" on page 47

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:DATA <Frequency>, <ENR>
This command defines the contents of the currently selected ENR table.
The ENR table should contain an ENR for all measurement points.

If you create a new table with this command, it will overwrite the current entries of the
frequency list.

e
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Parameters:

<Frequency>, <ENR> Each entry of the ENR table consists of one measurement point
and the corresponding ENR.
The table can contain up to 500 entries.

<Frequency>

Frequency of the measurement point.

The range is from 0 Hz to 999.99 GHz.
<ENR>

ENR of the measurement point.

The range is from -999.99 dB to 999.99 dB.

Example: CORR:ENR:MEAS:TABL:DATA 1MHZ,10,2MHZ, 12
Defines a new ENR table with two measurement points.

Manual operation: See "New" on page 48
See "Edit" on page 48
See "Edit Table" on page 49

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:DELete <TableName>

This command deletes an ENR table.

Parameters:

<TableName> String containing the name of the table.

Example: CORR:ENR:MEAS:TABL:DEL 'ENRTable'
Deletes the table with the name 'ENRTable'.

Usage: Event

Manual operation: See "Delete" on page 48

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:SELect <TableName>

This command selects an ENR table for the actual measurement.

Parameters:
<TableName> String containing the table name.
Example: CORR:ENR:MEAS:TABL:SEL 'ENRTable'

Selects a table called 'ENRTable'.

Manual operation: See "Measurement" on page 46

[SENSe:]CORRection:ENR[:MEASurement]:MODE <Mode>

This command selects the ENR mode for the actual measurement.
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Parameters:

<Mode> SPOT
Uses a constant ENR value for all measurement points (see
[SENSe:]CORRection:ENR[:MEASurementj:SPOT)
TABLe
Uses the contents of the ENR table.
*RST: SPOT

Example: CORR:ENR:MODE SPOT

Uses a constant ENR value for all measurement points.

Manual operation: See "Measurement" on page 46

[SENSe:]CORRection:ENR[:MEASurement]:SPOT <ENR>

This command defines the constant ENR for all measurement points during the actual

measurement.

Parameters:

<ENR> Range: -999.99 to 999.99
*RST: 15
Default unit: dB

Example: CORR:ENR:MODE SPOT

CORR:ENR:SPOT 30
Selects constant ENR value mode and defines an ENR of 30 dB
for all measurement points.

Manual operation: See "Measurement" on page 46

[SENSe:]CORRection:TEMPerature <Temperature>

This command defines the room temperature of the measurement environment. The
temperature is taken into account when calculating noise results.

Parameters:

<Temperature> Range: 278.15 to 318.15
*RST: 293
Default unit: K

Example: CORR:TEMP 291.50

Specifies a room temperature of 291.50 Kelvin (18.5 C).

Manual operation: See "Temperature" on page 47

7.9 Configuring Additional Loss

The following commands are necessary to define loss resulting from equipment in the
measurement setup.
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[SENSe:]CORRecCtion:LOSS:INPULIMODE.......cccvutieieeeeeaaaaeaeseeeeeseeeeeeeeeeeeeereneesensnnnnnnnnns 115
[SENSe:]CORRECtiON:LOSS:INPULSPOT . cuuuiiiiieeiiiceeeeeeeeieeee e e et e e e s eeeaeeeeeseetaaaeeeeeeens 115
[SENSe:]CORRECtioN:LOSS:INPULTABLE. ....cevvtueeieeeieetiieeeeeeeeteeseeeeeetateeeeeeeetaeeeeeeesnnanns 115
[SENSe:]CORRection:LOSS:INPUt: TABLE:DELELE .ucviiiiiiiiiiiiii e e 116
[SENSe:]CORRection:LOSS:INPUt: TABLE:SELECK.....cucveeeieeeee e 116
[SENSe:]CORRection:LOSS:OUTPULMODE........cc et e e 116
[SENSe:]CORREeCtion:LOSS:OUTPULISPOT...cciiiiiiiieaaaaaae e e e e e eeeeeeeeeeeeeeeeeeeeeenennnaae e ens 117
[SENSe:]CORRECtON:LOSS:OUTPULTABLE. ..vuvuteeceieieieieeeeeeeeeeeeeeieeeeeeeeeeererssranannnnnnes 117
[SENSe:]CORRection:LOSS:OUTPUL: TABLE:DELELE ....cevvvueieeieiiieie et 118
[SENSe:]CORRection:LOSS:OUTPUL:TABLE:SELEC!......ccvueieeeeieviiceeeeeeeeteeeeeeeeeve e eeee 118

[SENSe:]CORRection:LOSS:INPut:MODE <Mode>
This command selects the input loss mode.

Parameters:

<Mode> SPOT
Uses a constant input loss value for all measurement points (see
[SENSe:]CORRection:LOSS: INPut:SPOT on page 115).

TABLe
Uses the contents of the input loss table.

*RST: SPOT

Example: CORR:LOSS:INP:MODE SPOT
Selects constant input loss.

Manual operation: See "Input Loss" on page 50

[SENSe:]CORRection:LOSS:INPut:SPOT <Loss>

This command defines a constant input loss for all measurement points.

Parameters:

<Loss> Range: -999.99 to 999.99
*RST: 0dB
Default unit: dB

Example: CORR:LOSS:INP:MODE SPOT

CORR:LOSS:INP:SPOT 10
Selects constant input loss mode and defines an input loss of 10
dB for all measurement points.

Manual operation: See "Input Loss" on page 50

[SENSe:]CORRection:LOSS:INPut: TABLe <Frequency>, <Loss>
This command defines the contents of the currently selected input loss table.
The table should contain an input loss for all measurement points.

If you create a new table with this command, it will overwrite the current entries of the
loss table.

|
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<Frequency>, <ENR> Each entry of the loss table consists of one measurement point

Example:

Manual operation:

and the corresponding loss.

The table can contain up to 500 entries.
<Frequency>

Frequency of the measurement point.

The range is from 0 Hz to 999.99 GHz.
<Loss>

Loss of the measurement point.

The range is from -999.99 dB to 999.99 dB.

CORR:LOSS:INP:TABL 1MHz,10,2MHz,12
Defines a new input loss table with two measurement points.

See "Edit Table" on page 49
See "New" on page 52
See "Edit" on page 52

[SENSe:]CORRection:LOSS:INPut: TABLe:DELete <TableName>

This command deletes an input loss table.

Parameters:
<TableName>

Example:

Manual operation:

String containing the name of the table.

CORR:LOSS:INP:TABL:DEL 'InputLoss'
Deletes the table with the name 'InputLoss'.

See "Delete" on page 52

[SENSe:]CORRection:LOSS:INPut: TABLe:SELect <TableName>

This command selects an input loss table.

Parameters:
<TableName>

Example:

Manual operation:

String containing the table name.

CORR:LOSS:INP:TABL:SEL 'InputLoss'
Selects a table called 'InputLoss'.

See "Input Loss" on page 50

[SENSe:]CORRection:LOSS:OUTPut:MODE <Mode>

This command selects the output loss mode.
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Parameters:
<Mode> SPOT
Uses a constant output loss value for all measurement points
(see [SENSe:]CORRection:L0OSS:0UTPut:SPOT
on page 117).
TABLe
Uses the contents of the output loss table.

*RST: SPOT

Example: CORR:LOSS:0UTP:MODE SPOT
Selects constant output loss.

Manual operation: See "Output Loss" on page 51

[SENSe:]CORRection:LOSS:OUTPut:SPOT <Loss>

This command defines a constant output loss for all measurement points.

Parameters:

<Loss> Range: -999.99 to 999.99
*RST: 0dB
Default unit: dB

Example: CORR:LOSS:0UTP:MODE SPOT

CORR:LOSS:0UTP:SPOT 10
Selects constant output loss mode and defines an output loss of
10 dB for all measurement points.

Manual operation: See "Output Loss" on page 51

[SENSe:]CORRection:LOSS:OUTPut:TABLe <Frequency>, <Loss>
This command defines the contents of the currently selected output loss table.
The table should contain an output loss for all measurement points.

If you create a new table with this command, it will overwrite the current entries of the
frequency list.

Parameters:

<Frequency>, <ENR> Each entry of the loss table consists of one measurement point
and the corresponding loss.
The table can contain up to 500 entries.

<Frequency>

Frequency of the measurement point.

The range is from 0 Hz to 999.99 GHz.
<Loss>

Loss of the measurement point.

The range is from -999.99 dB to 999.99 dB.

Example: CORR:LOSS:0UTP: TABL 1MHz,10,2MHz, 12
Defines a new output loss table with two measurement points.
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Manual operation: See "Edit Table" on page 49
See "New" on page 52
See "Edit" on page 52

[SENSe:]CORRection:LOSS:OUTPut: TABLe:DELete <TableName>

This command deletes an output loss table.

Parameters:
<TableName> String containing the name of the table.
Example: CORR:LOSS:0UTP:TABL:DEL 'OutputLoss'

Deletes the table with the name 'OutputlLoss'.

Manual operation: See "Delete" on page 52

[SENSe:]CORRection:LOSS:OUTPut:TABLe:SELect <TableName>

This command selects an output loss table.

Parameters:
<TableName> String containing the table name.
Example: CORR:LOSS:0UTP:TABL:SEL 'OutputLoss'

Selects a table called 'OutputLoss'.

Manual operation: See "Output Loss" on page 51

Configuring the Analyzer

The following commands are necessary to configure the analyzer.

CONFIgUrE:CORRECHON. . ceteeetetateeeaaaa e e e e e e e e e e e e e e e e et et e et eeeeaesesenta e aeaeaeeeaaaaaaaaaaeeeeeaanes 118
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJ:RLEVEL......ccuceiirieriiiie et 119
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RLEVEl:AUTO........cccrerrrrrrrrrrrrrenrnrnnaaaenns 119
I U o0 ANy =Y U= o o P RUSRRR 119
INP UL GAINLVALUE] . ettt ettt eeetee et e ettt e e e e ettt eee e e e s ettt e e e e e s eesaaseeesessaaasaeseestanasaeseennnnsenns 120
1N U o 7 LN S I N = P 120
[SENSe:]BANDwidth|BWIDth[:RESOIUtION]. .. cceeeeieeeee et e e e e e 121
[SENSE:]CORRECHONLSTATE] ... eerveeeeseeeeeereseseeseseseseesesesesseseseseesesesessasesesessesessseeseseseses 121
[SENSE:ISWEEPICOUNL. ...uuieieieie e e eeeeee e e e e e eeeee ettt a e e e s e e e e e e eeaaaeeeeeeeeeeeeeeeenennnnnnnnnn 121
[SENSE:SWEED:TIME......uuuuuuuuuuaaaaaaaieeeeeeeeeaeaereeeeeeeeneeeeerernsnnsnnnnsaaaaeseaeeasaasaeaeeeeeeermnne 121
SYSTem:CONFIgUre:DUT:IGAIN. ....cuuii it eiieice e e ee et e e e e e e tttee e e e e eetaeeeeeeeeeta e eseeeannnnsaeeenes 122
SYSTemM:CONFIGUrE: DUT:STIME...cuuuiieieeiiiiiiieeeeeettiieeeeeeeeieeeeeeeeaataseeeseetnnesaesrentanaanaeens 122

CONFigure:CORRection
This command configures the software to perform a calibration measurement.

If you initate a measurement with INITiate[:IMMediate], the software initates a
calibration instead of the actual measurement.

e
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Example: CONF : CORR

Configures to run calibration.
INIT

Initiates the calibration.
Usage: Event

Manual operation: See "2nd Stage Correction" on page 53
See "Calibrate" on page 62

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

This command defines the reference level.

Parameters:
<ReferencelLevel> Range: see datasheet
*RST: -30 dBm
Default unit: dBm
Example: DISP:TRAC:Y:RLEV -60dBm
Usage: SCPI confirmed

Manual operation: See "Ref Level" on page 54

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:AUTO <State>

This command turns automatic determination of the reference level on and off.

Parameters:

<State> ON | OFF

Example: DISP:TRAC:Y:RLEV:AUTO ON
Turns on automatic level detection.

Usage: SCPI confirmed

Manual operation: See "Ref Level" on page 54

INPut:ATTenuation <Attenuation>
This command defines the total attenuation for RF input.

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

Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB
*RST: 10 dB (AUTO is set to ON)

e
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Example: INP:ATT 30dB
Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Usage: SCPI confirmed

Manual operation: See "RF Attenuation" on page 55

INPut:GAIN[:VALue] <Gain>

This command selects the preamplification level if the preamplifier is activated
(INP:GAIN:STAT ON, see INPut:GAIN:STATe on page 120).

The command requires option R&S FSW-B24.

Parameters:
<Gain> 15dB |30 dB

The availability of preamplification levels depends on the

R&S FSW model.

* R&S FSW8/13: 15dB and 30 dB * R&S FSW13: 15dB and 30
dB

* R&S FSW26 or higher: 30 dB

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

*RST: OFF

Example: INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Usage: SCPI confirmed

INPut:GAIN:STATe <State>
This command turns the preamplifier on and off.
The command requires option R&S FSW-B24.

For R&S FSW 26 or higher models, the input signal is amplified by 30 dB if the pream-
plifier is activated.

For R&S FSW 8 or 13 models, the preamplification is defined by TNPut :GATIN :

VALue].
Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:GAIN:STAT ON
Switches on 30 dB preamplification.
Usage: SCPI confirmed

Manual operation: See "Preamplifier" on page 56

e
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[SENSe:]BANDwidth|BWIDth[:RESolution] <Bandwidth>

This command defines the resolution bandwidth and decouples the resolution band-
width from the span.

Example: BAND 1 MHz
Sets the resolution bandwidth to 1 MHz

Usage: SCPI confirmed
Manual operation: See "Resolution Bandwidth (RBW)" on page 53

[SENSe:]CORRection[:STATe] <State>

This command includes or excludes calibration data in the actual measurement.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CORR ON

Includes calibration data in the measurement.

[SENSe:]SWEep:COUNt <Averages>

This command defines the number of measurements that are used to average the
results.

Parameters:

<Averages> Number of measurements that are performed at a single fre-
quency before average results are displayed.
If you set an average of 0 or 1, the application performs a single
measurement at each frequency.
Range: 0 to 32767
*RST: 1

Example: SWE:COUN 10
The application averages 10 measurements before it displays
the results.

Manual operation: See "Average" on page 54

[SENSe:]SWEep:TIME <Time>

This command defines the sweep (or: data capture) time.

Parameters:
<Time> refer to data sheet
*RST: depends on current settings (determined automati-
cally)
Example: SWE:TIME 10s

e
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Usage: SCPI confirmed

Manual operation: See "Sweep Time" on page 54

SYSTem:CONFigure:DUT:GAIN <Gain>
This command defines the expected gain of the DUT.

The application uses the gain for automatic reference level detection.

Parameters:

<Gain> Range: 10 to 1000
*RST: 30
Default unit: dB

Example: SYST:CONF:DUT:GAIN 25

Defines gain of 25 dB.

Manual operation: See "Auto Level Range" on page 55

SYSTem:CONFigure:DUT:STIMe <SettlingTime>

This command defines the settling time of the noise source.

Parameters:

<SettlingTime> Range: O0s to 20s
*RST: 50 ms

Example: SYST:CONF:DUT:STIM 1 s

Defines a settling time of 1 second.

Manual operation: See "Settling Time" on page 54

Using the Uncertainty Calculator

The following commands are necessary to work with the measurement uncertainty cal-
culator.

CALCulate:UNCertainty:COMMON.........ccetttititieunnintunaaaaaaaaeeaaaaaeaaaaeseeeeaeeeeaeeessnsnnnnaannns 123
CALCulate:UNCertainty:DATAIFREQUENCY...ccettrtreeuntnnnnaaaaaaaaaaeeeeeeeaeaaaaeeeeeeeeeenanaeennnnnnnnn 123
CALCulate:UNCertainty:DATAIGAIN. ......cci et eeeeeeeeeieieeeeeeaea s e s e e e e e e e e e e e e e eeeeeeeeeeeeeenennnnnnnnnn 123
CALCulate:UNCertainty:DATAINOISE. .....uuuuueuuaaaaaaaeieeeeeeeeeaeaeeeeeeeeeeeeeeeeenrennnnaaanaaeeeees 124
CALCulate:UNCertainty: DATAIRESUIS.....u.ciieiieiiieeieeeeeetiiieeeeeetaeeseeeseetaaeeseeeestaaeeeseesnnns 124
CALCulate:UNCertainty:ENR:CALibration:UNCertainty..........c.cceevureieeeeeeiniceneeeeeeriieeeeeeeenns 124
CALCulate:UNCertainty:ENR:UNCEIaiNty..........cceeeieieiiieiiiiiiiiiiiecereieseeeeeesaeeeeaeeereeeeeens 125
CALCulate:UNCertainty:MATCh:DUT:IN:RL....counini i et 125
CALCulate:UNCertainty:MATCh:DUT:IN:[VSWRY].....ceuiiiiieieeeie it 125
CALCulate:UNCertainty:MATCHh:DUT:OUT:RL...ccieieeieieeeeeeceeeeeeeeeeeeeeee et e e e e e e 126
CALCulate:UNCertainty:MATCh:DUT:OUT:[VSWR]......cettrerrrrrrrnrnrnnnieieieieeeeeeeeeeeeeesereeeens 126
CALCulate:UNCertainty:MATCh:PREGMPIRL.....cccuueiiieiiiiiieeeeeieitee e e eeeieeeeeeeeeane s eeeeeeenns 126
CALCulate:UNCertainty:MATCh:PREAMP[:VSWR]. c..eeeeeeerereeeeeseeeeeseseseeeeseseseseseseseseseneseses 126

|
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CALCulate:UNCertainty:MATCh:SOURce:CALibration[:VSWRY].........c.ceerrererererrerenrnnnnnnnnnnn 126
CALCulate:UNCertainty:MATCh:SOURce:CALIbration:RL..........cccvvvuieeieereiiiieieeeeeeineeeeeeeens 127
CALCulate:UNCertainty:MATCHh:SOURCE:RL......ccieieiieriiiieeiietiieeeee sttt eeeeeetee e e s eeenaes 127
CALCulate:UNCertainty:MATCh:SOURCE[:VSWRY]....cuuiiiieeeieieieeee ettt ee e 127
CALCulate:UNCertainty:PREAMPIGAIN. .....cceiiieiiiiiiiiiieieieii e e e e e e e e e e e e aeeeeeeeeeeeeees 128
CALCulate:UNCertainty:PREAMPINOISE. ......euuunniaaaaaaae e e e e e e eeeee e e ee e et e s 128
CALCulate:UNCertainty:PREAMPISTATE. ... ucaaaaaaie e eeeeeeeeeeeeeeeeeeeeeeeeeannnnseaaaaaaeaeeeeeeas 128
CALCulate:UNCertainty[:IRESUII?...uuueeeieieieieieeeeeeeieeeeeeeeeeeeeersrebssseieseeeeeeeeeeesesseseseeeees 128
CALCulate:UNCertainty:SANalyzer:GAIN:UNCertainty?.........cceeeeeereerueiieeeeeeriiieeeeseesnnineeees 129
CALCulate:UNCertainty:SANalyzer:NOISe:UNCertainty?..........ccuuveeieeeeeereiieeeeeeeeiceeeeeeeevnnn 129

CALCulate:UNCertainty:COMMon <State>

This command turns matching of the noise source characteristics used during calibra-
tion and measurement on and off.

This command is available when you use different noise sources for calibration and
measurement ([SENSe:]CORRection:ENR:COMMon OFF).

Parameters:
<State> ON | OFF

*RST: unavailable
Example: CALC:UNC:COMM ON

Applies the values of the calibration noise source to those of the
measurement noise source.

Manual operation: See "Common Source for Meas and Cal" on page 58

CALCulate:UNCertainty:DATA:FREQuency <Frequency>
This command defines the frequency for which the uncertainty should be calculated.

This command is available if you have turned automatic determination of the DUT
characteristics off with CATL.Culate:UNCertainty:DATA:RESults.

Parameters:
<Frequency> Frequency of the DUT.
*RST: 1 GHz
Example: CALC:UNC:DATA:FREQ 100MHZ

Defines a frequency of 100 MHz.

Manual operation: See "Use Measurement Values" on page 59

CALCulate:UNCertainty:DATA:GAIN <Gain>
This command defines the gain of the DUT.

This command is available if you have turned automatic determination of the DUT
characteristics off with CATL.Culate:UNCertainty:DATA:RESults.
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Parameters:
<Gain> Gain of the DUT.
*RST: 0dB
Example: CALC:UNC:DATA:GAIN -5DB

Defines a DUT gain of -5 dB.

Manual operation: See "Use Measurement Values" on page 59

CALCulate:UNCertainty:DATA:NOISe <NoiselLevel>
This command defines the noise level of the DUT.

This command is available if you have turned automatic determination of the DUT
characteristics off with CATL.Culate:UNCertainty:DATA:RESults.

Parameters:
<Noiselevel> Noise level of the DUT.
*RST: 0dB
Example: CALC:UNC:DATA:NOIS 10DB

Defines a DUT noise level of 10 dB.

Manual operation: See "Use Measurement Values" on page 59

CALCulate:UNCertainty:DATA:RESults <State>

This command turns automatic determination of the DUT characteristics for the calcu-
lation of the uncertainty on and off.

Parameters:

<State> ON
The application calculates the uncertainty with the DUT charac-
teristics (noise figure, gain and frequency) resulting from the
noise figure measurement.
OFF
The application calculates the uncertainty with the DUT charac-
teristics (noise figure, gain and frequency) based on the values
you have defined manually.

Example: CALC:UNC:DATA:RES ON
Includes the uncertainty in the results displays.

Manual operation: See "Use Measurement Values" on page 59

CALCulate:UNCertainty:ENR:CALibration:UNCertainty <Uncertainty>
This command defines the uncertainty of a calibration noise source.

This command is available when [SENSe: ] CORRection:ENR:COMMon and
CALCulate:UNCertainty:COMMon are off.

e
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Parameters:

<Uncertainty> Uncertainty value of the noise source.
Refer to the data sheet of the noise source to determine its
uncertainty.
*RST: 0.1dB

Example: CALC:UNC:ENR:CAL:UNC 0.05

Defines an uncertainty of 0.05 dB.

Manual operation: See "ENR Uncert(ainty)" on page 58

CALCulate:UNCertainty:ENR:UNCertainty <Uncertainty>
This command defines the uncertainty of a noise source.

If the noise sources during calibration and measurement are different, the command
defines the uncertainty of the measurement noise source.

Parameters:

<Uncertainty> Uncertainty value of the noise source.
Refer to the data sheet of the noise source to determine its
uncertainty.
*RST: 0.1dB

Example: CALC:UNC:ENR:UNC 0.05

Defines an uncertainty of 0.05 dB.
Manual operation: See "ENR Uncert(ainty)" on page 58

CALCulate:UNCertainty:MATCh:DUT:IN:RL <ReturnLoss>

This command defines the return loss at the DUT input.

Parameters:
<ReturnLoss> *RST: 50.0dB
Example: CALC:UNC:MATC:DUT:IN:RL 25DB

Defines a return loss of 25 dB.

Manual operation: See "Input / Output Match" on page 59

CALCulate:UNCertainty:MATCh:DUT:IN:[VSWR] <VSWR>
This command defines the VSWR at the DUT input.

Parameters:
<VSWR> *RST: 1.0
Example: CALC:UNC:MATC:DUT:IN 1.1

Defines a VSWR of 1.1 at the DUT input.
Manual operation: See "Input / Output Match" on page 59
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CALCulate:UNCertainty:MATCh:DUT:OUT:RL <ReturnLoss>

This command defines the returns loss at the DUT output.

Parameters:
<ReturnLoss> *RST: 50.0dB
Example: CALC:UNC:MATC:DUT:0UT:RL 40DB

Defines a return loss of 40 dB at the DUT output.
Manual operation:  See "Input / Output Match" on page 59

CALCulate:UNCertainty:MATCh:DUT:OUT:[VSWR] <VSWR>
This command defines the VSWR at the DUT output.

Parameters:
<VSWR> *RST: 1.0
Example: CALC:UNC:MATC:DUT:0UT 2.0

Defines a VSWR of 2.0 at the DUT output.
Manual operation: See "Input / Output Match" on page 59

CALCulate:UNCertainty:MATCh:PREamp:RL <ReturnLoss>

This command defines the return loss at the input of the preampilifier.

Parameters:
<ReturnLoss> *RST: 13.98 dB
Example: CALC:UNC:MATC:PRE:RL 14.5DB

Defines a return loss of 14.5 dB.

CALCulate:UNCertainty:MATCh:PREamp[:VSWR] <VSWR>
This command defines the VSWR at the input of the preamplifier.

The command is available if you have turned on the preamplifier with CAT.Culate:
UNCertainty:PREamp:STATe on page 128.

Parameters:
<VSWR> *RST: 1.5
Example: CALC:UNC:MATC:PRE 1.8

Defines a VSWR of 1.8.

CALCulate:UNCertainty:MATCh:SOURce:CALibration[:VSWR] <VSWR>
This command defines the VSWR at the calibration noise source output.

This command is available when [SENSe: ] CORRection:ENR:COMMon and
CALCulate:UNCertainty:COMMon are off.
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Parameters:
<VSWR> *RST: 1.15
Example: CALC:UNC:MATC:SOUR:CAL 1.4

Defines a VSWR of 1.4.

Manual operation: See "Output Match" on page 58

CALCulate:UNCertainty:MATCh:SOURce:CALibration:RL <ReturnLoss>
This command defines the return loss at the calibration noise source output.

This command is available when [SENSe: ] CORRection:ENR:COMMon and
CALCulate:UNCertainty:COMMon are off.

Parameters:
<ReturnLoss> *RST: 23.13 dB
Example: CALC:UNC:MATC:SOUR:CAL:RL 20DB

Defines a return loss of 20 dB.

Manual operation: See "Output Match" on page 58

CALCulate:UNCertainty:MATCh:SOURce:RL <ReturnLoss>
This command defines the return loss at the noise source output.

If the noise sources during calibration and measurement are different, the command
defines the uncertainty of the measurement noise source.

Parameters:
<ReturnLoss> *RST: 23.13 dB
Example: CALC:UNC:MATC:SOUR:RL 20DB

Defines a return loss of 20 dB.

Manual operation: See "Output Match" on page 58

CALCulate:UNCertainty:MATCh:SOURce[:VSWR] <VSWR>
This command defines the VSWR at the noise source output.

If the noise sources during calibration and measurement are different, the command
defines the uncertainty of the measurement noise source.

Parameters:
<VSWR> *RST: 1.15
Example: CALC:UNC:MATC:SOUR 1.4

Defines a VSWR of 1.4.

Manual operation: See "Output Match" on page 58
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CALCulate:UNCertainty:PREamp:GAIN <Gain>

This command define the gain of an external preamplifier that may be part of the test

setup.

Parameters:

<Gain> Gain of the preampilifier.
Refer to the data sheet of the preamplifier to determine its gain.
*RST: 20 dB

Example: CALC:UNC:PRE:GAIN 15DB

Defines a gain of 15 dB.

CALCulate:UNCertainty:PREamp:NOISe <NoiselLevel>

This command defines the noise level of an external preamplifier that may be part of
the test setup.

Parameters:

<NoiseLevel> Noise level of the preamplifier.
Refer to the data sheet of the preamplfier to determine its noise
level.
*RST: 5dB

Example: CALC:UNC:PRE:NOIS 10DB

Defines a noise level of 10 dB.

CALCulate:UNCertainty:PREamp:STATe <State>

This command includes or excludes an external preamplifier from the uncertainty cal-
culation.

If the test setup uses an external preamplifier, you also have to define its noise figure
and gain values.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:UNC:PRE:STAT ON

Turns the preamplifier on.

CALCulate:UNCertainty[:RESult]?
This command queries the uncertainty of noise figure results.

Return values:
<Uncertainty> Measurement uncertainty in dB.

Example: CALC:UNC?
Queries the uncertainty.

Usage: Query only

e
User Manual 1173.9270.02 — 08 128



R&S®FSW-K30

Remote Control Commands for Noise Measurements

7.12

Performing Measurements

CALCulate:UNCertainty:SANalyzer:GAIN:UNCertainty?
This command queries the uncertainty value of the spectrum analyzer's internal gain.

Return values:
<Uncertainty> Gain uncertainty of the spectrum analyzer in dB.

Example: CALC:UNC:SAN:GAIN:UNC?
Queries the gain uncertainty.

Usage: Query only

CALCulate:UNCertainty:SANalyzer:NOISe:UNCertainty?
This command queries the uncertainty value of the spectrum analyzer's internal noise.

Return values:
<Uncertainty> Noise figure uncertainty of the spectrum analyzer in dB.

Example: CALC:UNC:SAN:NOIS:UNC?
Queries the noise figure uncertainty.

Usage: Query only

Performing Measurements
The following commands are necessary to perform noise figure measurements.

Example: perform calibration and subsequent single sweep measurement

//Perform calibration:

CONF: CORR

INIT; *OPC?

//Perform single sweep measurement and use 2nd stage correction:
CORR:STAT ON

CONF:LIST:SING

INIT

You can also perform a sequence of measurements using the Sequencer (see "Multi-
ple Measurement Channels and Sequencer Function" on page 11).

Y = SN 130
NI E=Y G 1@ ]\ T[0T YU 130
INITIAtE[:IMMEAIAIE]. e et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee bbb e seeeeeeeeseeeaaeesesereeeeesesesssrsrasasnnnnnnnses 131
INITiate:SEQUENCEIABORL......uui e e e ettt eeeeeeteee e e e ettt e e e e eeta e e e e e e ee b e eeeeeestaeeeseesnnnanns 131
INITiate:SEQUENCETIMMEIAtE. .......cieeeeiitiee ettt e et e e e e e e e e e e e e eena s 131
INITiate:SEQUENCEIMODE....... oot eee e et e et ee e e et e e seeeeeeneeeennnaes 132
O T I 1S =L@ TUT=Y o To =Y R 133

User Manual 1173.9270.02 — 08 129



R&S®FSW-K30 Remote Control Commands for Noise Measurements
|

Performing Measurements

ABORt
This command aborts a current measurement and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *0pC? or *WAT command after ABOR and
before the next command.

For details see the "Remote Basics" chapter in the R&S FSW User Manual.

To abort a sequence of measurements by the Sequencer, use the INITiate:
SEQuencer : ABORt on page 131 command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FSW is blocked for further commands. In this case, you must inter-
rupt processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the
R&S FSW on a parallel channel to clear all currently active remote channels. Depend-
ing on the used interface and protocol, send the following commands:

e Visa:viClear ()
e GPIB: ibclr ()
e RSIB: RSDLLibclr ()

Now you can send the ABORt command on the remote channel performing the mea-

surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM
Aborts the current measurement and starts a new one once
abortion has been completed.

Usage: SCPI confirmed

INITiate:CONTinuous <State>
This command controls the sweep mode.

Note that in single sweep mode, you can synchronize to the end of the measurement
with *OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of
the measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.
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If the sweep mode is changed for a measurement channel while the Sequencer is
active (see INITiate:SEQuencer: IMMediate on page 131) the mode is only con-
sidered the next time the measurement in that channel is activated by the Sequencer.

Parameters:
<State> ON|OFF |01

ON |1
Continuous sweep

OFF |0
Single sweep

*RST: 1

Example: INIT:CONT OFF

Switches the sweep mode to single sweep.
INIT:CONT ON

Switches the sweep mode to continuous sweep.

Manual operation: See "Continuous Sweep/RUN CONT" on page 62

INITiate[:IMMediate]
This command starts a (single) new measurement.
You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

Manual operation: See "Single Sweep/ RUN SINGLE" on page 62
See "Calibrate" on page 62

INITiate:SEQuencer:ABORt

This command stops the currently active sequence of measurements. The Sequencer
itself is not deactivated, so you can start a new sequence immediately using
INITiate:SEQuencer:IMMediate on page 131.

To deactivate the Sequencer use sYSTem: SEQuencer on page 133.

Usage: Event

INITiate:SEQuencer:IMMediate

This command starts a new sequence of measurements by the Sequencer. lts effect is
similar to the TNTTiate[:IMMediate] command used for a single measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 133).

e
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Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement will be
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.

Usage: Event

INITiate:SEQuencer:MODE <Mode>

This command selects the way the R&S FSW application performs measurements
sequentially.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 133).

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Note: In order to synchronize to the end of a sequential measurement using *OPC,
*OPC? or *WAI you must use SING1le Sequence mode.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User

Manual.

Parameters:

<Mode> SINGle
Each measurement is performed once (regardless of the chan-
nel's sweep mode), considering each channels' sweep count,
until all measurements in all active channels have been per-
formed.
CONTinuous
The measurements in each active channel are performed one
after the other, repeatedly (regardless of the channel's sweep
mode), in the same order, until the Sequencer is stopped.
CDEFined
First, a single sequence is performed. Then, only those channels
in continuous sweep mode (INIT:CONT ON) are repeated.
*RST: CONTinuous

Example: SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single sequence mode so each active measurement will be
performed once.

INIT:SEQ:IMM

Starts the sequential measurements.

e
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SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will
occeur.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Parameters:
<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands (INIT:
SEQ. . .) are not available.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will
be performed once.
INIT:SEQ:IMM

Starts the sequential measurements.
SYST:SEQ OFF

7.13 Configuring the Inputs and Outputs

e Radio Frequency (RF) INPUL.........coooirriie e 133
L I = A Pz LY D] 135
L I Q= A Pz I CTeT g [T = 1 (o) ST 146

7.13.1 Radio Frequency (RF) Input

INP UL COUPIING. - ettt ettt ettt e et et e e et e e et e et e ea e e eeeean s eanaeea e e aannaeennns 133
1N U ==Y F=T g o7 P 134
INPUL FILTErHPASS :STATE] c utuuuaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenesensanaaaaaaseeeeseeaaaaeaeeeeeeemnnnens 134
[N oV o o T = A [T R Y =) PP 135

INPut:COUPIling <CouplingType>

This command selects the coupling type of the RF input.
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Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC
Usage: SCPI confirmed

Manual operation: See "Input Coupling" on page 63

INPut:IMPedance <Impedance>
This command selects the nominal input impedance of the RF input.

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

(75Q/50Q).
Parameters:
<Impedance> 50|75

*RST: 50 Q
Example: INP:IMP 75
Usage: SCPI confirmed

Manual operation: See "Impedance" on page 63

INPut:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the R&S FSW in order to mea-
sure the harmonics for a DUT, for example.

This function requires option R&S FSW-B13.

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

Parameters:
<State> ON | OFF

*RST: OFF
Usage: SCPI confirmed

Manual operation: See "High-Pass Filter 1...3 GHz" on page 63
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INPut:FILTer:YIG[:STATe] <State>
This command turns the YIG-preselector on and off.

Note the special conditions and restrictions for the YIG filter described in "YIG-Prese-
lector" on page 64.

Parameters:
<State> ON|OFF |01
*RST: 1 (0 for I/Q Analyzer, GSM, VSA and MC Group
Delay measurements)
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 64

External Mixer

[SENSe:]CORRECHON:CVLIBAND......uuuiiiiiitieiieieeeeeeies e e e s seiaaae e s e e seetas s e e s eeeasaeseeseesnasaeaenes 136
[SENSe:JCORRECHON:CVLIBIAS. ...ttt r e e e aaeaas 136
[SENSe:]CORRECHON:CVLICATAIOG?. . eneeeeeee ettt et et et e et e e e ee e e e e e ee e e e e 136
[SENSE:JCORRECHON:CVLICLEAT. ... ittt ettt et e et e e e e e e e e e eaas 137
[SENSe:]CORRECHON:CVLICOMMENL.......cceeeeeeeeereriirititrceeaeieeeeeeeaeeeaeeeeeeeereeeeeeeserenraranes 137
[SENSE: JCORRECHONICVLIDATA. . e cieeieieteeeeeeeeeieeeeeeeeeeeeeraar b seseeeeeeeasaesseserereeesenns 137
[SENSe:]CORRECHON:CVLIHARMONIC. ...cvvuieeeeiiriiieieeeiettiieeeeeeestaseeesestaneeeeeresrneeeesensnnns 138
[SENSE:JCORRECHON:ICVLIMIXEN. .. ieituieeeeieieieie e e ettt s e e e e eeteee s e e e s eara s e e e e enanna e s e eeeesaa s 138
[SENSE:JCORRECHON:CVLIPOR TS . ittt et e et e s e e e a e e aenns 138
[SENSE:]CORRECHON:CVLISELECE. . eeeieieeiiiiiieiiiieieieeeeee e e e e e e e e e e e e e e e e e e e eeeeeeeeaeeeeenennnneenn 139
[SENSE:]CORRECHON:CVLISNUMDET ... uuueeeiieieieieeeeeeeeeeeeeeeeeeeeereererersa e aeeaeaaaaases 139
[SENSE:IMIXErBIASHIGH. . uuutuuutiieiieieieteieeeeeeeieeeeeeeeeteresaar b aeieseseeeeaasassessesesessessnnns 139
[SENSE:IMIXErBIASILOW].cuuuieeiietiieeeeeeeetee e eeeeeetee e e e sttt eeeeeeeanteseeesrebnnaeaeseestannanaeees 140
[SENSe:IMIXer:FREQUENCY:HANDOVET.......cccvtuuieieeeiinieseeeeeeinneseeeseetaseseeeeenaeseeseensaaes 140
[SENSe:IMIXer:FREQUENCY: STARL . ..ttt ettt e et e e e e e e ee e 140
[SENSe:IMIXer:FREQUENCY:STOP .. ...ttt ettt e e e e e e e e e e 141
[SENSe:IMIXer:HARMONIC:BAND:PRESE L. ....ccuiiiiiei ettt 141
[SENSe:IMIXer:HARMONIC:BANDVALUE]......cevverererrurninieaaaeieseeeeeeeaeeesereereeeesessssarasnnnnnnns 141
[SENSe:IMIXer:HARMONIC:HIGH:STATE......cieeeeeeeierriiiiirieieeeieieseeeeeeeeeeeeeeeereeeesesssresnnnnnnas 142
[SENSe:IMIXer:HARMONIC:HIGH[:VALUE]. .. . ceeeeeteteeeeeeeeeteeeeeeeeetee e e e e eeeaeeeeeeeeranaeeeeeeens 142
[SENSE:IMIXEr:HARMONICTYPE. ...t eeiiietiieeeeeeetteeeeeeeeteteeeeeseetaaaeeeeeseetanaeeeerassannsaesenes 142
[SENSE:IMIXErHARMONICELOW . et eeeeseeeseseeeeeseesesesesesesessesesesteseessessessessesseenees 143
[SENSE:IMIXEILOPOWET . ... eeeeeeeeeee e e e ettt a e e e e e e e e e e e e eeaaaeeaeeeeeeeeeananeennnnnnnnnn 143
[SENSEIMIXEISIGNAL. .. ettt e et et e e s e et s e e e ea s e e e e e eaaeaasaennns 143
[SENSE:IMIXEr:LOSS:HIGH. ...cceiteieietitiiiiiiieeieieeeeeeeeeeeeeeeeeeeeeeeeeesabar b aesesaeaaaaaens 144
[SENSe:IMIXer:LOSS:TABLE:HIGH. ........ccceeeeeeeeeeieieiiitereeeeeie s e e e e e e e e e eeeeeeeeereeeeaessasaaannnas 144
[SENSE:IMIXEr:LOSS:TABLE[LOW]. . ciiiiteiiieieeieeteeieeeeeetee e e e e eeete s e e e eeesaneseeesestanneeeeeeenns 144
[SENSE:IMIXEILOSS:LOW . eeeeeeeeeeeseeeeeeeeeeeeeseseseseseseseeeseeeeeeeeseseseseseseseseseseseseaeesannenes 144
[SENSE:IMIXEI P ORT S. ..u ittt ee et e e et e e e e et e e e ee e e e e s e s e s en et rareaseanennenneenrenns 145
[SENSe:IMIXer:RFOVErrange[:STATE] .. uuuaaaaae e eeeeeeeeeeaeeeeeeeeeeeeeeenanennnaeaaaaaaeaeeeeeeeens 145
[SENSE:IMIXErTHRESNOIA. ....ceiieeeeeeeeeeeeeeee et e e e e e e e e e e e e e e e e e e e e e e eeeeeaenennnnnns 145
[SEN S IMIX OIS T AT €] e ieteieeeeeeeeeee et et eeeeeeeeere bbb aaseseseseeeeeaaaaaasseseseeeeeessersssarasnnnnnnns 145

|
User Manual 1173.9270.02 — 08 135



R&S®FSW-K30 Remote Control Commands for Noise Measurements
|

Configuring the Inputs and Outputs

[SENSe:]CORRection:CVL:BAND <Type>

This command defines the waveguide band for which the conversion loss table is to be
used. This setting is checked against the current mixer setting before the table can be
assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 139).

This command is only available with option B21 (External Mixer) installed.

Parameters:

<Band> KIA|KA|Q|U|VI|E|W|F|D|G|Y]|J]|USER
Standard waveguide band or user-defined band.
Note: The band formerly referred to as "A" is now named "KA";
the input parameter "A" is still available and refers to the same
band as "KA".
For a definition of the frequency range for the pre-defined bands,
see table 7-3).
*RST: F (90 GHz - 140 GHz)

Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:BAND KA

Sets the band to KA (26.5 GHz - 40 GHz).

Manual operation: See "Band" on page 73

[SENSe:]CORRection:CVL:BIAS <BiasSetting>
This command defines the bias setting to be used with the conversion loss table.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 139.

This command is only available with option B21 (External Mixer) installed.

Parameters:
<BiasSetting> numeric value
*RST: 0.0A
Default unit: A
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:BIAS 3A

Manual operation: See "Write to <CVL table name>" on page 70
See "Bias" on page 73

[SENSe:]CORRection:CVL:CATAlog?

This command queries all available conversion loss tables saved in the
C:\r_s\instr\user\cvl\ directory on the instrument.

e
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This command is only available with option B21 (External Mixer) installed.

Usage: Query only

[SENSe:]CORRection:CVL:CLEAr

This command deletes the selected conversion loss table. Before this command can
be performed, the conversion loss table must be selected (see [SENSe:
JCORRection:CVL:SELect on page 139).

This command is only available with option B21 (External Mixer) installed.

Example: CORR:CVL:SEL 'LOSS TAB 4'
Selects the conversion loss table.
CORR:CVL:CLE

Usage: Event

Manual operation: See "Delete Table" on page 71

[SENSe:]CORRection:CVL:COMMent <Text>

This command defines a comment for the conversion loss table. Before this command
can be performed, the conversion loss table must be selected (see [SENSe:
]CORRection:CVL:SELect on page 139).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<Text>

Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:COMM 'Conversion loss table for
FS 760"

Manual operation: See "Comment" on page 73

[SENSe:]CORRection:CVL:DATA <Freg>,<Level>

This command defines the reference values of the selected conversion loss tables.
The values are entered as a set of frequency/level pairs. A maximum of 50 frequency/
level pairs may be entered. Before this command can be performed, the conversion
loss table must be selected (see [SENSe:]CORRection:CVL:SELect

on page 139).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<Freqg> numeric value

The frequencies have to be sent in ascending order.
<Level>

|
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Example: CORR:CVL:SEL 'LOSS TAB 4'
Selects the conversion loss table.
CORR:CVL:DATA 1MHZ,-30DB,2MHZ, -40DB

Manual operation: See "Position/Value" on page 74

[SENSe:]CORRection:CVL:HARMonic <HarmOrder>

This command defines the harmonic order for which the conversion loss table is to be
used. This setting is checked against the current mixer setting before the table can be
assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 139.

This command is only available with option B21 (External Mixer) installed.

Parameters:
<HarmOrder> numeric value
Range: 2 to 65
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:HARM 3

Manual operation: See "Harmonic Order" on page 73

[SENSe:]CORRection:CVL:MIXer <Type>

This command defines the mixer name in the conversion loss table. This setting is
checked against the current mixer setting before the table can be assigned to the
range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 139).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<Type> string

Name of mixer with a maximum of 16 characters
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:MIX 'FS 760"

Manual operation: See "Mixer Name" on page 73

[SENSe:]CORRection:CVL:PORTs <PortNo>

This command defines the mixer type in the conversion loss table. This setting is
checked against the current mixer setting before the table can be assigned to the
range.
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Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 139).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<PortType> 2|3
*RST: 2
Example: CORR:CVL:SEL 'LOSS_TAB 4'

Selects the conversion loss table.
CORR:CVL:PORT 3

Manual operation: See "Mixer Type" on page 74

[SENSe:]CORRection:CVL:SELect <FileName>

This command selects the conversion loss table with the specified file name. If
<file_name> is not available, a new conversion loss table is created.

This command is only available with option B21 (External Mixer) installed.

Parameters:
<FileName> '<File name>'
Example: CORR:CVL:SEL 'LOSS TAB 4'

Manual operation: See "New Table" on page 70
See "Edit Table" on page 71
See "File Name" on page 72

[SENSe:]CORRection:CVL:SNUMber <SerialNo>

This command defines the serial number of the mixer for which the conversion loss
table is to be used. This setting is checked against the current mixer setting before the
table can be assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 139).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<SerialNo> Serial number with a maximum of 16 characters
Example: CORR:CVL:SEL 'LOSS_TAB 4'

Selects the conversion loss table.
CORR:CVL:MIX '123.4567"

Manual operation: See "Mixer S/N" on page 73

[SENSe:]MIXer:BIAS:HIGH <BiasSetting>

This command defines the bias current for the high (second) range.

e
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This command is only available if the external mixer is active (see [SENSe: MIXer | :
STATe] on page 145).

Parameters:
<BiasSetting> *RST: 0.0A
Default unit: A

Manual operation: See "Bias Settings" on page 69

[SENSe:]MIXer:BIAS[:LOW] <BiasSetting>
This command defines the bias current for the low (first) range.

This command is only available if the external mixer is active (see [SENSe: MIXer|:
STATe] on page 145).

Parameters:
<BiasSetting> *RST: 0.0A
Default unit: A

Manual operation: See "Bias Settings" on page 69

[SENSe:]MIXer:FREQuency:HANDover <Frequency>

This command defines the frequency at which the mixer switches from one range to
the next (if two different ranges are selected). The handover frequency for each band
can be selected freely within the overlapping frequency range.

This command is only available if the external mixer is active (see [SENSe: |MIXer|:
STATe] on page 145).

Parameters:
<Frequency> numeric value
Example: MIX ON

Activates the external mixer.
MIX:FREQ:HAND 78.0299GHz

Sets the handover frequency to 78.0299 GHz.

Manual operation: See "Handover Freq." on page 66

[SENSe:]MIXer:FREQuency:STARt?
This command queries the frequency at which the external mixer band starts.

Example: MIX:FREQ:STAR?
Queries the start frequency of the band.

Usage: Query only
Manual operation: See "RF Start / RF Stop" on page 65
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[SENSe:]MIXer:FREQuency:STOP?
This command queries the frequency at which the external mixer band stops.

Example: MIX:FREQ:STOP?
Queries the stop frequency of the band.

Usage: Query only
Manual operation: See "RF Start / RF Stop" on page 65

[SENSe:]MiXer:HARMonic:BAND:PRESet

This command restores the preset frequency ranges for the selected standard wave-
guide band.

Note: Changes to the band and mixer settings are maintained even after using the
PRESET function. Use this command to restore the predefined band ranges.

Example: MIX:HARM:BAND:PRES
Presets the selected waveguide band.

Usage: Event

Manual operation: See "Preset Band" on page 66

[SENSe:]MIXer:HARMonic:BAND[:VALue] <Band>

This command selects the external mixer band. The query returns the currently
selected band.

This command is only available if the external mixer is active (see [SENSe: |MIXer|:
STATe] on page 145).

Parameters:

<Band> KA|Q|U|VI|IE|W]|F|D|G|Y]|J]|USER
Standard waveguide band or user-defined band.

Manual operation: See "Band" on page 66

Table 7-3: Frequency ranges for pre-defined bands

Band Frequency start [GHz] Frequency stop [GHz]
KA (A) *) 26.5 40.0

Q 33.0 50.0

u 40.0 60.0

\Y 50.0 75.0

E 60.0 90.0

W 75.0 110.0

F 90.0 140.0

*) The band formerly referred to as "A" is now named "KA".
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Band Frequency start [GHz] Frequency stop [GHz]
D 110.0 170.0

G 140.0 220.0

J 220.0 325.0

Y 325.0 500.0

USER 32.18 68.22

(default) (default)
*) The band formerly referred to as "A" is now named "KA".

[SENSe:]MiXer:HARMonic:HIGH:STATe <State>

This command specifies whether a second (high) harmonic is to be used to cover the
band's frequency range.

Parameters:
<State> ON | OFF
*RST: OFF
Example: MIX:HARM:HIGH:STAT ON

Manual operation: See "Range 1/2" on page 67

[SENSe:]MIXer:HARMonic:HIGH[:VALue] <HarmOrder>

This command specifies the harmonic order to be used for the high (second) range.

Parameters:
<HarmOrder numeric value
Range: 2 to 61 (USER band); for other bands: see band
definition
Example: MIX:HARM:HIGH 2

Manual operation: See "Harmonic Order" on page 67

[SENSe:]MIXer:HARMonic:TYPE <OddEven>

This command specifies whether the harmonic order to be used should be odd, even,
or both.

Which harmonics are supported depends on the mixer type.

Parameters:

<OddEven> ODD | EVEN | EODD
*RST: EVEN

Example: MIX:HARM:TYPE ODD

Manual operation: See "Harmonic Type" on page 67
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[SENSe:]MIXer:HARMonic[:LOW] <HarmOrder>

This command specifies the harmonic order to be used for the low (first) range.

Parameters:
<HarmOrder> numeric value
Range: 2 to 61 (USER band); for other bands: see band
definition
*RST: 2 (for band F)
Example: MIX:HARM 3

Manual operation: See "Harmonic Order" on page 67

[SENSe:]MIXer:LOPower <Level>

This command specifies the LO level of the external mixer's LO port.

Parameters:

<Level> numeric value
Range: 13.0dBm to 17.0 dBm
Increment: 0.1 dB
*RST: 15.5 dBm

Example: MIX:LOP 16.0dBm

Manual operation: See "LO Level" on page 68

[SENSe:]MIXer:SIGNal <State>
This command specifies whether automatic signal detection is active or not.

Note that automatic signal identification is only available for measurements that per-
form frequency sweeps (not in vector signal analysis or the I/Q Analyzer, for instance).

Parameters:
<State> OFF | ON | AUTO | ALL
OFF
No automatic signal detection is active.
ON
Automatic signal detection (Signal ID) is active.
AUTO
Automatic signal detection (Auto ID) is active.
ALL
Both automatic signal detection functions (Signal ID+Auto ID)
are active.
*RST: OFF

Manual operation: See "Signal ID" on page 69
See "Auto ID" on page 69

e
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[SENSe:]MIXer:LOSS:HIGH <Average>

This command defines the average conversion loss to be used for the entire high (sec-

ond) range.

Parameters:

<Average> numeric value
Range: 0 to 100
*RST: 24.0dB
Default unit: dB

Example: MIX:LOSS:HIGH 20dB

Manual operation: See "Conversion loss" on page 67

[SENSe:]MIXer:LOSS:TABLe:HIGH <FileName>

This command defines the file name of the conversion loss table to be used for the
high (second) range.

Parameters:
<FileName> string ('<file name>")
Example: MIX:LOSS:TABL:HIGH 'MyCVLTable'

Manual operation: See "Conversion loss" on page 67

[SENSe:]MIXer:LOSS:TABLe[:LOW] <FileName>

This command defines the file name of the conversion loss table to be used for the low
(first) range.

Parameters:
<FileName> string ('<file name>")
Example: MIX:LOSS:TABL 'mix 1 4

Specifies the conversion loss table mix_1_4.

Manual operation: See "Conversion loss" on page 67

[SENSe:]MIXer:LOSS[:LOW] <Average>

This command defines the average conversion loss to be used for the entire low (first)

range.
Parameters:
<Average> numeric value
Range: 0 to 100
*RST: 24.0dB
Default unit: dB
Example: MIX:LOSS 20dB

Manual operation: See "Conversion loss" on page 67
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[SENSe:]MIXer:PORTs <PortType>

This command specifies whether the mixer is a 2-port or 3-port type.

Parameters:
<PortType> 2|3

*RST: 2
Example: MIX:PORT 3

Manual operation: See "Mixer Type" on page 66

[SENSe:]MIXer:RFOVerrange[:STATe] <State>

If enabled, the band limits are extended beyond "RF Start" and "RF Stop" due to the
capabilities of the used harmonics.

Parameters:
<State> ON | OFF

*RST: OFF

Manual operation: See "RF Overrange" on page 66

[SENSe:]MIXer:THReshold <Value>

This command defines the maximum permissible level difference between test sweep
and reference sweep to be corrected during automatic comparison (see [SENSe:
JMIXer:SIGNal on page 143).

Parameters:

<Value> <numeric value>
Range: 0.1dB to 100 dB
*RST: 10 dB

Example: MIX:PORT 3

Manual operation: See "Auto ID Threshold" on page 69

[SENSe:]MIXer[:STATe] <State>

Activates or deactivates the use of a connected external mixer as input for the mea-
surement. This command is only available if the R&S FSW-B21 option is installed and
an external mixer is connected.

Parameters:
<State> ON | OFF

*RST: OFF
Example: MIX ON

Manual operation: See "External Mixer State" on page 65

|
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7.13.3 External Generator

SOURce:EXTernal:FREQuency[:FACTor]:DENomMINator.......ccuuvueeiieiieiiceie e 146
SOURce:EXTernal:FREQuency[:FACTOr:NUMErator........cccuuueiieeeeeiieeeeeeeeenieeeeeeeeinaeeeeens 146
SOURCce:EXTernal:FREQUeNCY:OF FSet<offSet™......uuuiirrieieieieeiieeeeeeeeeeeeeeeeeeeeeeeeeee e 146
SOURCE:EXTErNal:POWEIT:LEVEI].....cctiuieii ettt ettt e e eere e e e e e e 147
SOURCce:EXTernal:ROSCillator[:SOURCE] .. .ceeieerrrieieeeietieieeeeeetieeseeeeeetaeeeeseeetaaseeeseeenns 147
SYSTem:COMMunicate:GPIB:RDEVice:GENerator:ADDRESS........ccceveveerimimrmmnnniiaiaeeeeeeenns 147
SYSTem:COMMunicate:RDEVice:GENerator:INTerface.......cccvvveevieieeiviiiieeeeiice e 148
SYSTem:COMMunicate:RDEVice:GENerator:TYPE..........uciiiviirieiieie e ceeieiiee e e eeeeie e e e e eeeena 148
SYSTem:COMMunicate:TCPip:RDEVice:GENerator:ADDRESS.........cceveveeeeeereeeeeenennnnennannes 148
SYSTem:CONFigure:GENerator:CONTIOESTATE  ..uuuuucaaaieieeeeeeeeeeeeeeeeeeeeeeeeeeenennnennaaeans 148
SYSTem:CONFigure:GENerator:INITIaliSE:AUTO..ccuuueiieeiieiiieeeeeeeetce s eeeeeetee e e e e eeane s eeeeens 149
SYSTem:CONFigure:GENerator:INITialise:IMMediate...........cccevveeiereeeerinieieeeeeeieeeeeeeernneenn 149
SYSTem:CONFigure:GENerator:SWITCh:AUTO....cuuuiiiiiiiicieiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeanennns 149

SOURce:EXTernal:FREQuency[:FACTor]:DENominator <Value>
SOURce:EXTernal:FREQuency[:FACTor]:NUMerator <Value>
SOURce:EXTernal:FREQuency:OFFSet<offset> <Value>

These commands define the frequency correction characteristics for the generator.

Frequency correction is made up out of a frequency offset and a factor (nominator /
denominator) as shown in the following equation.

Seen = {(fw + foffset(1) )%} + foffse(2)
with

fgen = generator frequency

fro =frequency of the LO

Soffset = offset frequency (e.g. of a component)

The command is available with option R&S FSW-B10.

Suffix:

<factor> 1.2
Frequency offset; or Frequency offset, as shown in the equation
above.

Parameters:

<Value> For SOURce:EXTernal : FREQuency:OFFSet, the parameter
is a frequency offset.
*RST: 0 (for both offsets)
Default unit: Hz

<Value> For SOURce:EXTernal : FREQuency: FACTor : DENominator

and SOURce:EXTernal : FREQuency:FACTor :NUMerator,
the parameter is a correction factor without unit, made up out of
a numerator and a denominator.

*RST: 1 (for both numerator and denominator)
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Example: SOUR:EXT:FREQ:OFFS2 100HZ
Defines 100 Hz as the second frequency offset.
SOUR:EXT:FREQ:FACT:NOM 2
SOUR:EXT:FREQ:FACT:DEN 2.5
Defines a frequency correction factor of 2/2.5.

Manual operation: See "Frequency Coupling" on page 78

SOURce:EXTernal:POWer[:LEVel] <Level>

This command sets the output power of the selected generator.

Parameters:
<Level> <numeric value>

*RST: -20 dBm
Example: SOUR:EXT:POW -30dBm

Sets the generator level to -30 dBm

Manual operation: See "Source Power" on page 78

SOURce:EXTernal:ROSCillator[:SOURce] <Source>
This command controls selection of the reference oscillator for the external generator.

If the external reference oscillator is selected, the reference signal must be connected
to the rear panel of the instrument.

Parameters:
<Source> INTernal
the internal reference is used
EXTernal
the external reference is used; if none is available, an error flag
is displayed in the status bar
*RST: INT
Example: SOUR:EXT:ROSC EXT

Switches to external reference oscillator

Manual operation: See "Reference" on page 76

SYSTem:COMMunicate:GPIB:RDEVice:GENerator:ADDRess <Number>

Changes the IEC/IEEE-bus address of the external generator.

Parameters:
<Number> Range: 0 to 30
*RST: 28
Example: SYST:COMM:GPIB:RDEV:GEN:ADDR 15

Manual operation: See "GPIB Address / TCP/IP Address" on page 76

|
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SYSTem:COMMunicate:RDEVice:GENerator:INTerface <Type>

Defines the interface used for the connection to the external generator.

Parameters:
<Type> GPIB | TCPip
*RST: GPIB
Example: SYST:COMM:RDEV:GEN: INT TCP

Manual operation: See "Interface” on page 75

SYSTem:COMMunicate:RDEVice:GENerator:TYPE <Type>

This command selects the type of external generator.

Parameters:
<Name> <Generator name as string value>
*RST: SMU02
Example: SYST:COMM:RDEV:GEN2:TYPE 'SMEO2'

Selects SMEOQ2 as generator 2

Manual operation: See "Generator Type" on page 75

SYSTem:COMMunicate:TCPip:RDEVice:GENerator:ADDRess <Address>

Configures the TCP/IP address for the external generator.

Parameters:

<Address> TCP/IP address between 0.0.0.0 and 0.255.255.255
*RST: 0.0.0.0

Example: SYST:COMM: TCP:RDEV:GEN:ADDR 130.094.122.195

Manual operation: See "GPIB Address / TCP/IP Address" on page 76

SYSTem:CONFigure:GENerator:CONTrol:STATe <State>
This command turns automatic control of an external generator on and off.

The command is available with option R&S FSW-B10.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SYST:CONF:GEN:CONT:STAT ON

Turns on automatic generator control.

Manual operation: See "Automatic Control" on page 77

User Manual 1173.9270.02 — 08 148



R&S®FSW-K30 Remote Control Commands for Noise Measurements
|

Configuring the Display

SYSTem:CONFigure:GENerator:INITialise:AUTO <State>
This command turns automatic connection to the generator on and off.

If on, the application automatically configures the generator before each measurement
and turns on its RF output. Note that you have to establish a connection to the genera-
tor before you can perform the measurement.

The command is available with option R&S FSW-B10.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SYST:CONF:GEN:INIT:AUTO ON

Turns automatic generator configuration on.

Manual operation: See "Init Before Meas" on page 77

SYSTem:CONFigure:GENerator:INITialise:IMMediate
This command establishes a connection to the external generator.

When you send the command, the application configures the generator once and turns
on its RF output. Note that you have to establish a connection to the generator before
you can perform the measurement.

The command is available with option R&S FSW-B10.
Usage: Event

Manual operation: See "Init External Generator" on page 78

SYSTem:CONFigure:GENerator:SWITch:AUTO <State>

This command turns automatic deactivation of the generator's RF output after a mea-
surement is done on and off.

The command is available with option R&S FSW-B10.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SYST:CONF:GEN:SWIT:AUTO ON

Turns on automatic deactivation of the RF output.

Manual operation: See "Auto Switch Off" on page 77

7.14 Configuring the Display

The following commands are necessary to configure and scale the result displays.
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DISPIay[:WINDOW<N>]:TRACE:SYMBOIS......cceiieieieeeeieeeeeeieeeeeeeeeeeeeeeeietenaaesaaae e s e e e anaeaes 150
DISPlay[:WINDOWS<N>]: TRACE:X[:SCALE]..ccutuieieeeeitteieeeeieteeeeeeeeetieeeeeeeennaeeeessnsnnaeaanes 150
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEI:BOTTOM.....cctueieeeeerrerneereereernnieeeeerenrneseneenns 150
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEL:AUTO...cutiiiieeeie et e e e 151
DISPlay:WINDOWSN>]: TRACE<t>:Y[:SCALE]:TOP. ..o eeeeereeeereeeeseesessereesereeseseeseseesereesenes 151

DISPlay[:WINDow<n>]:TRACe:SYMBols <State>

This command turns symbols that represent the measurement points on a trace on and

off.
Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:WIND2:TRAC:SYMB ON

Switches on the display of symbols in window 2..

Manual operation: See "Symbols" on page 80

DISPlay[:WINDow<n>]:TRACe:X[:SCALe] <Frequency>
This command selects the type of frequency displayed on the x-axis.

Parameters:
<Frequency> IF
Intermediary frequency, e.g. for measurements on frequency
converting DUTSs.
RF
Radio frequency.

*RST: RF

Example: CONF :MODE : DUT DOWN
The DUT converts the input frequency to a lower output fre-
quency.
DISP:TRAC:X RF
Shows the RF frequency on the x-axis.

Manual operation: See "X-Axis" on page 80

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:BOTTom <Level>

This command defines the bottom value of the y-axis.

|
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Parameters:
<Level> The value ranges depend on the result display.

Noise figure
-75 dB to 75 dB

Noise temperature
-999990000 K to 999990000 K

Y-factor
-200 dB to 200 dB

Gain
-75dB to 75 dB

Power (hot)
-200 dBm to 200 dBm

Power (cold)
-200 dBm to 200 dBm

Example: DISP:WIND2:TRAC:Y:SCAL:AUTO OFF
DISP:WIND2:TRAC:Y:BOTT

Usage: SCPI confirmed

Manual operation: See "Auto Scale / Min / Max" on page 80

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:AUTO <State>

This command turns automatic scaling of the y-axis on and off.

Parameters:
<State> ON | OFF
*RST: ON
Example: DISP:WIND2:TRAC:Y:AUTO ON
Turns on automatic scaling for measurement window 2.
Usage: SCPI confirmed

Manual operation: See "Auto Scale / Min / Max" on page 80

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:TOP <Level>

This command defines the top value of the y-axis.
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Parameters:
<Level> The value ranges depend on the result display.

Noise figure
-75 dB to 75 dB

Noise temperature
-999990000 K to 999990000 K

Y-factor
-200 dB to 200 dB

Gain
-75dB to 75 dB

Power (hot)
-200 dBm to 200 dBm

Power (cold)
-200 dBm to 200 dBm

Example: DISP:WIND2:TRAC:Y:SCAL:AUTO OFF
DISP:WIND2:TRAC:Y:TOP

Usage: SCPI confirmed

Manual operation: See "Auto Scale / Min / Max" on page 80

7.15 Working with Traces

The following commands are necessary to define trace characteristics.

DISPlay[:WINDow<n>]:TRACE<t>:MODE...............ceettererrerrrrrriririiieieieseeeeeeeeeeeeesserereeeens 152
DISPIay[:WINDOWSN>: TRACESIS[:STATE] i eeieeieiieeeeeeettieieeeeeetieeseeeeeeraaeeeeseestaaeeeserenns 153
FORMELDATAL- e eeeeeeeeeeeeeeeeseseseeseseseseeseseseeeeseseseeseseseeeeseseseeeeseseseeseseseseseseseeneseseseanen. 153
FORMat:DEXPOrt:DSEPArator. ......ccveiuiieeieeeieiii e e e e eeiicee e e e s et e s e e e eeae s e e s e e eaae e e e e neana e as 154
FORMat: DEXPOIMHEADET . ....cctuuie et eeeeetee e eeeeeiee e e e e e tetae e s seeeaaaaaeeeeseean s eeeereanneeeereernnaes 154
FORMAt:DEXPOIM:TRACES. .....ueeeeeeeeeeeeeetee e et e et e e et e e e e e e e e e e seaeeeeaeeeeneeerenaeeennnees 154
MMEMOIY:STORESNZTRACE. ... uuuuuaiaiaeieieeeeeeeaeeeieteeeeeeereeerensnnananaaaaaaeaeseasaaaaaaeeeeeemennn 155
TRACESNZICOPY ...ttt ettt e ettt e e e e ettt e e e e et ettt e e e eeseeta s eeseeetaaeeeseestaneeeeeernnanss 155

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>
This command selects the trace mode.

Parameters:
<Mode BLANK | VIEW | WRITe

*RST: Trace 1: WRITe, Trace 2-4: BLANk
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INIT:CONT OFF

Switching to single sweep mode.
SWE : COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

See "Traces" on page 81

DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>

This command turns a trace on and off.

The measurement continues in the background.

Parameters:
<State>

Example:

Usage:

ON|OFF|0]1
*RST: Trace 1: 1, Trace 2-4: 0

DISP:TRAC3 ON

SCPI confirmed

FORMat[:DATA] <Format>

This command selects the data format that is used for transmission of trace data from
the R&S FSW to the controlling computer.

Note that the command has no effect for data that you send to the R&S FSW. The
R&S FSW automatically recognizes the data it receives, regardless of the format.

Parameters:
<Format>

Example:

Usage:

ASCii

ASCii format, separated by commas.

This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats may be.

REAL,32

32-bit IEEE 754 floating-point numbers in the "definite length
block format".

In the Spectrum application, the format setting REAL is used for
the binary transmission of trace data.

For I/Q data, 8 bytes per sample are returned for this format set-
ting.

*RST: ASCII

FORM REAL, 32

SCPI confirmed
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FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> COMMa
Uses a comma as decimal separator, e.g. 4,05.
POINt
Uses a point as decimal separator, e.g. 4.05.
*RST: *RST has no effect on the decimal separator.
Default is POINTt.
Example: FORM:DEXP:DSEP POIN

Sets the decimal point as separator.

Manual operation: See "Trace Export" on page 82

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Parameters:

<State> ON|OFF |01
*RST: 1

Usage: SCPI confirmed

Manual operation: See "Trace Export" on page 82

FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 155).

Parameters:

<Selection> SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.
ALL
Selects all active traces and result tables (e.g. Result Summary,
marker peak list etc.) in the current application for export to an
ASCII file.
The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.
*RST: SINGle

Usage: SCPI confirmed

Manual operation: See "Trace Export" on page 82
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MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command exports trace data from the specified window to an ASCII file.
Secure User Mode

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

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

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Parameters:
<Trace> Number of the trace to be stored
<FileName> String containing the path and name of the target file.
Example: MMEM: STOR1: TRAC 3, 'C:\TEST.ASC'

Stores trace 3 from window 1 in the file TEST.ASC.
Usage: SCPI confirmed

Manual operation: See "Trace Export" on page 82

TRACe<n>:COPY <TraceNumber>, <TraceNumber>

This command copies data from one trace to another.

Parameters:

<TraceNumber>, TRACE1 | TRACE2 | TRACE3 | TRACE4

<TraceNumber> The first parameter is the destination trace, the second parame-
ter is the source.

Example: TRAC:COPY TRACel, TRACe2
Copies the data from trace 2 to trace 1.

Usage: SCPI confirmed

Manual operation: See "Copy Trace" on page 82

Working with Limit Lines

The following commands are necessary to set up limit lines and checks.

When configuring limit lines for the noise figure application via remote control, you
have to send some commands in a defined order.

1. Select the limit line you want to configure by name or create a new limit line name.

2. Select the result type you want to apply the limit line to.

|
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The application automatically selects the unit and scale to make the line compati-
ble to the result type.

3. Define the horizontal data points of the limit line.

4. Define the vertical data points of the limit line. Depending on the command syntax
you are using, the shape also defines if the limit line is an upper or lower limit line
(CALCulate:LIMit:UPPer:... or CALCulate:LIMit:LOWer:...).

Example: Configure an upper limit line for the Noise Figure result type

//Select or create the limit line by name.

CALC:LIM:NAME 'NoiseFigure'

//Comment on the limit line.

CALC:LIM:COMM 'Limit line to test noise figure results'
//Select the result type (here: Noise Figure) to apply the limit line to.
CALC:LIM:TYPE NOIS

//Define the horizontal data points of the limit line.
CALC:LIM:CONT 100MHZ, 850MHZ

//Shift the limit line 50 MHz to the left.
CALC:LIM:CONT:SHIF -50MHZ

//Define the vertical data points of an (upper) limit line.
//The unit is fix according to the result type you have selected.
CALC:LIM:UPP 10,10

//Shift the limit line 5 dB down.

CALC:LIM:UPP:SHIF -5

//Turn the limit line on.

CALC:LIM:UPP:STAT ON

//Select the trace to check.

CALC:LIM:TRAC 1

//Turn on the limit check.

CALC:LIM:STAT ON

//Query the limit check results.

CALC:LIM:FAIL?

e Defining General Characteristics of a Limit Line.........ccccceeiiiiiiiiiiiiiiieeeeeee, 156
e Defining Horizontal Data POiNtS......cccoiiiiiiiiiiicceeieeee e 157
o Controlling Lower Limit LINES.......cciiiiiiiiiiiiiee ettt 158
e Controlling Upper Limit LINES........cococciiiiiiiiiee s e e e 159
o Managing Limit LINES.......ccoiii it e e e e e e 160
o Controlling Limit CheCKS.......uuuueiiiiieie i e e e a e e e e e e eeeens 161

7.16.1 Defining General Characteristics of a Limit Line

CALCUIAtE:LIMIt:COMMENt. ... . ieeeeeeiteeeeee e et e e et te e e et e e saa s e s ea s esaaeessaasessnassersnsessannserenn 157
CALCUIAtE:LIMItSKSINAME. ...t ettt e s e e e e s sas s ne s e e raenanss 157
(07 S O8] F= (= I 1Y 1 R S I 2 = 157

|
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CALCulate:LIMit: COMMent <Comment>
This command defines a comment for a limit line.

Parameters:
<Comment> String containing the description of the limit line. The comment
may have up to 40 characters.

Manual operation: See "Comment" on page 89

CALCulate:LIMit<k>:NAME <Name>

This command selects a limit line that already exists or defines a name for a new limit
line.

Parameters:
<Name> String containing the limit line name.

*RST: REM1 to REMS for lines 1 to 8

Manual operation: See "Name" on page 89

CALCulate:LIMit<k>:TYPE <Result>
This command configures a limit line for a particular result type.

Parameters:
<Result> GAIN
Assigns the limit line to gain reuslts.

NOISe

Assigns the limit line to noise figure results.
PCOLd

Assigns the limit line to power (cold) results.
PHOT

Assigns the limit line to power (hot) results.
TEMPerature

Assigns the limit line to noise temperature results.

YFACtor
Assigns the limit line to y-factor results.

Example: CALC:LIM2:TYPE GAIN
Assigns limit line 2 to the gain result display.

Defining Horizontal Data Points

Note that the number of data points on the horizontal axis should be the same as the
number of data points on the vertical axis. Otherwise the limit line may take on an unin-
tended shape.

|
User Manual 1173.9270.02 — 08 157



R&S®FSW-K30

Remote Control Commands for Noise Measurements

7.16.3

Working with Limit Lines

Example: Number of vertical data points < number of horizontal data points
CALC:LIM:CONT 100MHZ,200MHZ,300MHZ, 400MHZ, 500MHZ
CALC:LIM:UPP 0,5,0

= the application dumps 400 and 500 MHz.

Example: Number of vertical data points > number of horizontal data points
CALC:LIM:CONT 100MHZ,200MHZ, 300MHZ, 400MHZ, 500MHZ
CALC:LIM:UPP 0,5,0,5,0,5,0

= the application adds new horizontal data points (500.00000100 MHz and
500.00000200 MHz).

CALCuUlate:LIMit<k>:CONTIOI[:DATA]...cetttrrrrrrnrnrnnnnnaaaaaaasaeeereeeaaaeeererreerreneneenensnnnnnnnaanans 158
CALCulate:LIMit<k>:CONTIOESHIF .c.iiiiii i i e ettt e e e e e e s rr e e e e e e e s s eanreeeereeeeeee s 158

CALCulate:LIMit<k>:CONTrol[:DATA] <LimitLinePoints>
This command defines the horizontal definition points of a limit line.

Parameters:

<LimitLinePoints> Variable number of x-axis values.
Note that the number of horizontal values has to be the same as
the number of vertical values set with CALCulate:LIMit<k>:
LOWer [ :DATA] Or CALCulate:LIMit<k>:UPPer[:DATA]. If

not, the R&S FSW either adds missing values or ignores surplus
values.

*RST: -
Usage: SCPI confirmed

Manual operation: See "Data points" on page 90

CALCulate:LIMit<k>:CONTrol:SHIFt <Distance>
This command moves a complete limit line horizontally.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Parameters:
<Distance> Numeric value.
The unit depends on the scale of the x-axis.

Manual operation: See "Shift x" on page 90

Controlling Lower Limit Lines

CALCUIate:LIMit<K>:LOW eI DA T A ettt ettt e e e et e e e et s e s ee e e aeerenns 159
CALCUIAte: LIMIt<K>: LOWEISHIF L. ceu i ettt et e et e e e et s et e e s ea s s e e s eernees 159
CALCUIAtE: LIMItRKS L OV I S T AT €. iitiete it ettt e et et r et s e e et e et s eeaessaseasetnsernaersenns 159
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CALCulate:LIMit<k>:LOWer[:DATA] <LimitLinePoints>
This command defines the vertical definition points of a lower limit line.

Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CAL.Culate:
LIMit<k>:CONTrol[:DATA]. If not, the R&S FSW either adds
missing values or ignores surplus values.

*RST: Limit line state is OFF
Usage: SCPI confirmed

Manual operation: See "Data points" on page 90

CALCulate:LIMit<k>:LOWer:SHIFt <Distance>
This command moves a complete lower limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Parameters:
<Distance> Defines the distance that the limit line moves.

Manual operation: See "Shift y" on page 90

CALCulate:LIMit<k>:LOWer:STATe <State>
This command turns a lower limit line on and off.

Before you can use the command, you have to select a limit line with CALCulate:
LIMit<k>:NAME on page 157.

Parameters:
<State> ON | OFF

*RST: OFF
Usage: SCPI confirmed

Manual operation: See "Visibility" on page 87

Controlling Upper Limit Lines

CALCuUlate:LIMit<k>:UPPEIT:DATAL ... ueaaaaaieteeeeeeeaeeeeeeeeeeeeeeeeaesnrnsnnnnaaaaaaeeesseaaaaaaeeeeeene 159
CALCUIAte: LIMItKK>UPPEISHIFL...cceviiiee it e e e e e e e e e s e e e e e eeaneeeens 160
CALCUIAtE: LIMIESK > U P P eI ST AT . ieieiei e eeee et e st e e et eeea s e s e e esan e s eaaserensaeennsns 160

CALCulate:LIMit<k>:UPPer[:DATA] <LimitLinePoints>

This command defines the vertical definition points of an upper limit line.
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Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CAL.Culate:
LIMit<k>:CONTrol[:DATA]. If not, the R&S FSW either adds
missing values or ignores surplus values.

*RST: Limit line state is OFF
Usage: SCPI confirmed

Manual operation: See "Data points" on page 90

CALCulate:LIMit<k>:UPPer:SHIFt <Distance>
This command moves a complete upper limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Parameters:
<Distance> Defines the distance that the limit line moves.
Usage: Event

Manual operation: See "Shift y" on page 90

CALCulate:LIMit<k>:UPPer:STATe <State>
This command turns an upper limit line on and off.

Before you can use the command, you have to select a limit line with CALCulate:
LIMit<k>:NAME on page 157.

Parameters:
<State> ON | OFF

*RST: OFF
Usage: SCPI confirmed

Manual operation: See "Visibility" on page 87

Managing Limit Lines

(07 M OFT1 P2y L= Y 1 o0 N O I 1= 160
CALCUIAtE:LIMIEKKSICOPY ... et ettt e et e et e e e e e e e e s e et e e rea e e e ean e s eaan e erenaes 161
(07 MO T] =Y N LY [ e B = I=Y =Y 161

CALCulate:LIMit:ACTive?

This command queries the names of all active limit lines.

e
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Return values:

<LimitLines> String containing the names of all active limit lines in alphabeti-
cal order.
Example: CALC:LIM:ACT?

Queries the names of all active limit lines.
Usage: Query only

Manual operation: See "Visibility" on page 87

CALCulate:LIMit<k>:COPY <Line>

This command copies a limit line.

Parameters:
<Line> 1to 8

number of the new limit line

<name>

String containing the name of the limit line.
Example: CALC:LIM1:COPY 2

Copies limit line 1 to line 2.
CALC:LIMI1:COPY 'FM2'

Copies limit line 1 to a new line named FM2.

Manual operation: See "Copy Line" on page 88

CALCulate:LIMit<k>:DELete
This command deletes a limit line.
Usage: Event

Manual operation: See "Delete Line" on page 88

Controlling Limit Checks

CALCulate:LIMit:CLEArT:IMMEIAte]. cuuieieii i eiee e r et e e et e e e e e e a e e e eaas 161
(7 A O T] = (= W Y11 e o | N 162
(O MO T] =Y R I LY [ e 7 =S 162
CALCUIAtE: LIMIt<K> TRACE. .. u e it eeteeteieeeeetttie e e e ettt et e e e s eetataeeeeseetasaeeesssnaasaesersnnnsaneeees 162
CALCulate:LIMit<k>:TRACE<IZ:CHECK......cititiiieiireeiireeeiree s et e st saeraraernraaenreaenrenees 163

CALCulate:LIMit:CLEar[:IMMediate]
This command deletes the result of the current limit check.
The command works on all limit lines in all measurement windows at the same time.

Example: CALC:LIM:CLE
Deletes the result of the limit check.

e
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Usage: SCPI confirmed

CALCulate:LIMit<k>:FAIL?
This command queries the result of a limit check.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweeps. See also ITNTITiate:CONTinuous on page 130.

Return values:

<Result> 0

PASS

1

FAIL
Example: INIT; *WAT

Starts a new sweep and waits for its end.
CALC:LIM3:FAIL?

Queries the result of the check for limit line 3.

Usage: Query only
SCPI confirmed

CALCulate:LIMit<k>:STATe <State>
This command turns the limit check for a specific limit line on and off.
To query the limit check result, use CATL.Culate: LIMit<k>:FATL?.

Note that a new command exists to activate the limit check and define the trace to be
checked in one step (see CALCulate:LIMit<k>:TRACe<t>:CHECk on page 163).

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:LIM:STAT ON
Switches on the limit check for limit line 1.
Usage: SCPI confirmed

Manual operation: See "Disable All Lines" on page 88

CALCulate:LIMit<k>:TRACe <TraceNumber>
This command links a limit line to one or more traces.

Note that this command is maintained for compatibility reasons only. Limit lines no lon-
ger need to be assigned to a trace explicitely. The trace to be checked can be defined
directly (as a suffix) in the new command to activate the limit check (see CAT.Culate:
LIMit<k>:TRACe<t>:CHECk on page 163).

e
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Parameters:
<TraceNumber> 1t04

*RST: 1
Example: CALC:LIM2:TRAC 3

Assigns limit line 2 to trace 3.

CALCulate:LIMit<k>:TRACe<t>:CHECk <State>
This command turns the limit check for a specific trace on and off.
To query the limit check result, use CATL.Culate: LIMit<k>:FATL?.

Note that this command replaces the two commands from previous signal and spec-
trum analyzers (which are still supported, however):
® CALCulate:LIMit<k>:TRACe on page 162

® CALCulate:LIMit<k>:STATe on page 162

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:LIM3:TRAC2:CHEC ON
Switches on the limit check for limit line 3 on trace 2.
Usage: SCPI confirmed

Manual operation: See "Traces to be Checked" on page 87

7.17 Working with Markers

The following commands are necessary to work with markers.

®  USING MAIKEIS. ...cii ettt e et e e e e e e e e s e e e e e eaaaeeees 163
o  Using Delta Markers. ... 166
®  POSItIONING MarKErS. .. ..ottt 168
o Positioning Delta Markers..........oooveeiiiieieiiiiicccere s e e e e e e e e e e e 169

7.17.1 Using Markers

Note that the suffix at CALCulate has an effect only if you query the characteristics of
a marker. If you set a marker, you can ignore the suffix because the markers are linked
to each other over all measurement windows and will always be on the same fre-

quency.

CALCulate<n>:MARKEIr<mM>:IAOFF ......cc it e et et e e e e e e e e e e e e enan s 164
CALCuUlate<n>MARKEr<mM>[:STATE]....ccetterrerrrererunrnnnnaaaaaiaseeeeeeeeaaaaeeeerereeerrerenrenennnnnnnnns 164
CALCuUlate<n>:MARKEIr<M>:TRACE. .......cieieeeiittieeeeeeeeiieeeeeeeeetae e e e s erttaaeeeesearta e eeeeernnanes 164
CALCUIAtE<N>MARKEISIMS X it iittiieeeeeitiieeeeeeetteeeeeeeeatteeeeesestanaeeseseastansaeseesnnaeeaeseens 164
CALCUIAtESN> IMARKEISIMZIY 2.ttt et et eeeetiee e e ettt eee e e e ettt e e e e e eeesbeseeserassaeseereesaaneeeeresananss 165
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CALCulate<n>:MARKer<m>:AOFF
This command turns all markers off.

Example: CALC:MARK:AOQOFF
Switches off all markers.

Usage: Event

Manual operation: See "All Markers Off" on page 84

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is cur-
rently active as a deltamarker, it is turned into a normal marker.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker Type" on page 83

CALCulate<n>:MARKer<m>:TRACe <Trace>
This command selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Parameters:
<Trace> 1to 4

Trace number the marker is assigned to.
Example: CALC:MARK3:TRAC 2

Assigns marker 3 to trace 2.

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a particular coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal
marker.

Note that markers have to be positioned on a discrete frequency that is part of the fre-
quency list. If you set the marker on a frequency not included in the frequency list, the
application positions the marker to the nearest frequency in the list (rounding up or
down).

e
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Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
The unitis Hz.
Range: The range depends on the current x-axis range.
Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

CALCulate<n>:MARKer<m>:Y? <Result>
This command queries the position of a marker on the y-axis.
If necessary, the command activates the marker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweeps. See also INTTiate:CONTinuous on page 130.

Parameters:

<Result> Selects the result.
GAIN
Queries gain reuslts.
NOISe

Queries noise figure results.

NUNCertainty

Queries the noise figure uncertainty results.
PCOLd

Queries power (cold) results.

PHOT

Queries power (hot) results.

TEMPerature

Queries noise temperature results.

YFACtor
Queries y-factor results.

Return values:
<Result> Result at the marker position.

Example: INIT:CONT OFF

Switches to single measurement mode.
CALC:MARK2 ON

Switches marker 2.
INIT; *WAT

Starts a measurement and waits for the end.
CALC:MARK2:Y?

Outputs the measured value of marker 2.
Usage: Query only

Manual operation: See "Marker Table" on page 21

|
User Manual 1173.9270.02 — 08 165



R&S®FSW-K30 Remote Control Commands for Noise Measurements
|

Working with Markers

7.17.2 Using Delta Markers

Note that the suffix at CAL.Culate has an effect only if you query the characteristics of
a marker. If you set a marker, you can ignore the suffix because the markers are linked
to each other over all measurement windows and will always be on the same fre-

quency.

CALCuUlate<n>:DELTaMArKEr:AOFF ... ..cciiiieiiiieeeeeeeetiee e e e eeeeteeeeeserttseeeeesersteseeeseesnnaaaaees 166
CALCulate<n>:DELTamarker<m>:MREF........ccccceitturuiiiieiiiiiiieeeeeieerieeeeeresreeeeesersnnaeeaens 166
CALCulate<n>:DELTamarker<m>[:STATE]..uuuuciiteeeeiuuiaeeeeeeeiiieeeeereataseeeeerennaaeseereennaeaeen 166
CALCulate<n>:DELTamarker<m>:TRACE. ......cceeiu e 167
CALCulate<n>:DELTamMarKer<m>:X......ccocuueeeeueeeeeeeeieieeeeeneeeeseeeeeaeeeensereneeeenaeeenneeres 167
CALCuUlate<n>:DELTAMArKEr<mM>:Y?2.......ccuerererururrrrnrnniaiaieiesessesaseeeesesserereeeeessssrsmrmrssnnnnn 167

CALCulate<n>:DELTamarker:AOFF
This command turns all delta markers off.

Example: CALC:DELT:AOQFF
Turns all delta markers off.

Usage: Event

CALCulate<n>:DELTamarker<m>:MREF <Reference>
This command selects a reference marker for a delta marker other than marker 1.

The reference may be another marker or the fixed reference.

Parameters:
<Reference> 1to 16
Selects markers 1 to 16 as the reference.
FIXed
Selects the fixed reference as the reference.
Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:DELT2 ON

Turns on delta marker 2.

e
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Manual operation: See "Marker Type" on page 83

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
This command selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Parameters:
<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-
ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the (absolute) x-value of delta marker 1.

CALCulate<n>:DELTamarker<m>:Y? <Result>
This command queries the relative position of a delta marker on the y-axis.
If necessary, the command activates the delta marker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweeps. See also ITNTTiate:CONTinuous on page 130.

The unit depends on the application of the command.

|
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Parameters:
<Result> Selects the result.
GAIN
Queries gain reuslts.
NOISe
Queries noise figure results.
PCOLd
Queries power (cold) results.

PHOT
Queries power (hot) results.

TEMPerature
Queries noise temperature results.

YFACtor
Queries y-factor results.

Return values:
<Position> Position of the delta marker in relation to the reference marker or
the fixed reference.

Example: INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a sweep and waits for its end.
CALC:DELT2 ON

Switches on delta marker 2.
CALC:DELT2:Y?
Outputs measurement value of delta marker 2.

Usage: Query only

Manual operation: See "Marker Table" on page 21

Positioning Markers

If you are using more than one window, the application performs the peak search in the
window that you have selected with the suffix at CALCulate only. Because the mark-
ers are linked, the frequency position of the marker in the other windows is adjusted
accordingly, even if it means that the marker is on a peak in the selected window only.

CALCulate<n>:DELTamarker<m>:MAXIMUM:NEXT......cccieiiiiiriiieeeieiinriineeeeeerneeeeeeeernnnns 168
CALCulate<n>:MARKer<m>:MAXIMUM[:PEAK]. .. cceetiiitrieeeeeeeeteeeeeeeerree e e eeee e e e eeeannanns 169
CALCulate<n>:MARKer<m>:MINIiMUMINEXT .......coouiiiiiiiieeiiie e e et e et eeeea s 169
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........ccittimtiiiieeeeeeeiiieieeeeeeieee e e e eeeein e e e e eeenns 169

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
This command moves a marker to the next higher value.
Usage: Event

Manual operation: See "Search Next Peak" on page 85
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CALCulate<n>:MARKer<m>:MAXimum[:PEAK]

This command moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Peak Search" on page 85

CALCulate<n>:MARKer<m>:MINimum:NEXT
This command moves a marker to the next minimum value.
Usage: Event

Manual operation: See "Search Next Minimum" on page 86

CALCulate<n>:MARKer<m>:MINimum[:PEAK]

This command moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Search Minimum" on page 85

Positioning Delta Markers

If you are using more than one window, the application performs the peak search in the
window that you have selected with the suffix at CALCulate only. Because the mark-
ers are linked, the frequency position of the marker in the other windows is adjusted
accordingly, even if it means that the marker is on a peak in the selected window only.

CALCulate<n>:MARKer<m>:MAXIMUM:NEXT .......uuuuuuiieaaieiaieieeeeeeeeeeereeeeeeeeeeesnnsnnnnnnnnnnn 169
CALCulate<n>:DELTamarker<m>:MAXIimMUM[:PEAK]..........ceerrrriimiieiereereiee e e e eeeieeeeeeeeennn 169
CALCulate<n>:DELTamarker<m>:MINiMUMINEXT ........ccoeeimmuiieieneeeeeeeeeeeee e e e e e e 170
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......cuuuurmrmmuunaaaaaaeieeeeeeeeeaeaeseeeeeeeeeeees 170

CALCulate<n>:MARKer<m>:MAXimum:NEXT
This command moves a marker to the next lower peak.
Usage: Event

Manual operation: See "Search Next Peak" on page 85

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
This command moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.

e
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Using the Status Register

Usage: Event

Manual operation: See "Peak Search" on page 85

CALCulate<n>:DELTamarker<m>:MINimum:NEXT
This command moves a marker to the next higher minimum value.
Usage: Event

Manual operation: See "Search Next Minimum" on page 86

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]

This command moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Search Minimum" on page 85

Using the Status Register

The status reporting system stores information about the current state of the

R&S FSW. This includes, for example, information about errors during operation or
information about limit checks. The R&S FSW stores this information in the status reg-
isters and in the error queue. You can query the status register and error queue via
IEC bus.

The R&S FSW-K30 features several status registers that are specific to noise figure
measurements. Here is a description of those, including the corresponding remote
commands.

e Status Registers for Noise Figure Measurements.......ccccccvveeeeicccevieiieeeeeeeeesieeene 170

Status Registers for Noise Figure Measurements

The figure below shows the status registers of the noise figure application.

|
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Fig. 7-1: Status registers for noise figure measurements

The R&S FSW structures the information hierarchically, with the Status Byte register
(STB) and the Service Request Enable mask register (SRE) being on the highest level.
The STB gets its information from the standard Event Status Register (ESR) and the
Event Status Enable mask register (ESE). The STB and ESR are both defined by IEEE
488.2. In addition to the ESR, the STB also gets information from the STATus:OPERa-
tion and STATus:QUEStionable registers. These are the link to the lower levels of the

|
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status register and are defined by SCPI. They contain information about the state of

the instrument.

For a more comprehensive description of the status registers not mentioned here and
status register functionality in general see the manual of the base unit.

STATus:OPERation Register

The STATus: OPERation register contains information on current activities of the
R&S FSW. It also contains information on activities that have been executed since the

last read out.

Bit no Meaning
Oto3 Unavailable for noise figure measurements.
4 MEASuring

This bit is set if a measurement is in progress.
5t06 Unavailable for noise figure measurements.
7 CORRecting

This bit is set if a 2nd stage correction is in progress.
8 HCOPy

This bit is set if a hardcopy is created.
9-14 Unavailable for noise figure measurements.
15 This bit is always 0.

7.18.1.2 STATus:QUEStionable Register

The STATus:QUEStionable register contains information about indefinite states
which may occur if the unit is operated without meeting the specifications.

Bit no Meaning
Oto7 Unavailable for noise figure measurements.
8 CALibration
This bit is set if the R&S FSW is not calibrated.
9 LIMit
This bit is set if a limit line is violated.
10 Unavailable for noise figure measurements.
11 CORRection
This bit is set if the noise figure calibration is questionable.
14 Unavailable for noise figure measurements.
15 This bit is always 0.
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7.18.1.3 STATus:QUEStionable:LIMit Register
The STATus:QUEStionable:LIMit register contains information about limit lines
and the results of a limit checks.

The number of LIMit registers depends on the number of measurement windows avail-
able in any application.

Bit no Meaning

0 LIMit 1 FAIL
This bit is set if limit line 1 is violated.

1 LIMit 2 FAIL

This bit is set if limit line 2 is violated.

2 LIMit 3 FAIL
This bit is set if limit line 3 is violated.

3 LIMit 4 FAIL

This bit is set if limit line 4 is violated.

4 LIMit 5 FAIL

This bit is set if limit line 5 is violated.

5 LIMit 6 FAIL
This bit is set if limit line 6 is violated.

6 LIMit 7 FAIL

This bit is set if limit line 7 is violated.

7 LIMit 8 FAIL
This bit is set if limit line 8 is violated.

8to 14 Unavailable for noise figure measurements.

15 This bit is always 0.

7.18.1.4 STATus:QUEStionable:CORRection Register

The STATus: QUEStionable:CORRection register contains information about the
calibration status of noise figure measurements.

Bit no Meaning

0 NO CORRection
This bit is set if calibration is required.

1t02 Unavailable for noise figure measurements.

3 Missing Loss or ENR values

This bit is set if loss or ENR values are missing for one or more measurement fre-
quencies.
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Bit no Meaning
4to 14 Unavailable for noise figure measurements.
15 This bit is always 0.

7.18.1.5 Status Register Remote Commands

R AN SIS @ ] = = e o 8 VA =3 174
STATUS:QUESHONADIE[IEVENL] 2..uuu i i eeeeeiee e et eee et s e e e e e et s e e e s eeta e e e e eeeaaaeeeeeensanas 174
STATus:QUEStionable:CORRECHON[IEVENL]?....uiiiiiiiiiieie ettt eee s 174
STATus:QUEStionable:LIMIt[:EVENT?.. .o e e e 174
STATUS:OPERAIONICONDITION 2. euitiieiiiiieete et ie e e e e s e s e ea e ea e eeaeneraenernnans 174
STATUS:QUESHIONable:CONDItIONT?......ceeeeeeeeee et ee et e e e e et e e et e et e e e e eeeeeeeaans 174
STATus:QUEStionable:CORReCtion:CONDItION?......c.uiiereeeeeeieeeeeieeeeeeee e ee e e eeaeeeeannas 174
STATus:QUEStioNable:LIMit: CONDIION?.......cuueeieieieeeeieeeeee e e et ee e e e e e e e e eereaeeeenneeeees 174
STATUS:OPERAIONIENABIE. ...ccvuiiiieiieiiieeeeeeetee e e et tee e e e e et tee e e e s e et e e e e e s eatanseeeeeennaanns 175
STATUS:QUESHONADIE:IENABIE. ... ..ciiiieiiieee ettt e e eeeeee e e e e et e e e e e e ebee e e e s eeab e eeeeesnnanns 175
STATus:QUEStionable:CORRECHONENABIE........cccuiiiiieeeeie ettt et eeen s 175
STATUS:QUEStIONAbIE:LIMIt:ENABIE. ...ttt et r e e s e e enanenas 175
STATUS:OPERAtiON:INTRANSIHION. ... eeiiiiieeie ittt e et et e en e e e e e e e enaas 175
STATUS:QUESHIONable:NTRANSIEION. .....ceiirieeeeeee e et e e e e e e e e e eeaeeees 175
STATus:QUEStionable:CORReCtioN:NTRaNSItION. .....ccvuiiiiieiieiieeeieieeeeeeee e een e eaas 175
STATus:QUEStionable:LIMit:NTRANSItION. ......ccuuuieieeiieiiiiieeeeeeiiee e e eeeree e e e e eer e e e e eeennaans 175
STATUS:OPERAtION:PTRANSIION. ....iieeiiiiieieeeeeeiieeeeeeereteieeeeeetnteseeeseetaaeeeeseestaaaeeesensanns 175
STATuUs:QUEStioNable:PTRANSIHION. ........iiiiiieeeii et e e 175
STATus:QUEStionable:CORRection:PTRaNSItION. .....c..ceeuiiieiiiiieeieiiceeieeeeeeee e, 175
STATus:QUEStionable:LIMit:PTRANSIHION.........iieeiiieiee et 175

STATus:OPERation[:EVEN(t]?
STATus:QUEStionable[:EVENt]?
STATus:QUEStionable:CORRection[:EVENt]? <ChannelName>
STATus:QUEStionable:LIMit[:EVENt]? <ChannelName>

These commands read out the EVENt section of the status register.
The commands at the same time delete the contents of the EVENt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Usage: Query only

STATus:OPERation:CONDition?
STATus:QUEStionable:CONDition?
STATus:QUEStionable:CORRection:CONDition? <ChannelName>
STATus:QUEStionable:LIMit: CONDition? <ChannelName>

These commands read out the CONDition section of the status register.

|
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The commands do not delete the contents of the EVENTt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Usage: Query only

STATus:OPERation:ENABIle <SumBit>,<ChannelName>
STATus:QUEStionable:ENABIle <SumBit>,<ChannelName>
STATus:QUEStionable:CORRection:ENABIle <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit:ENABIle <SumBit>,<ChannelName>

These commands control the ENABIe part of a register.

The ENABIe part allows true conditions in the EVENTt part of the status register to bere-
ported in the summary bit. If a bit is 1 in the enable register and its associated event bit
transitions to true, a positive transition will occur in the summary bit reported to the
next higher level.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:OPERation:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:CORRection:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit:NTRansition <SumBit>,<ChannelName>

These commands control the Negative TRansition part of a register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt

register.

Parameters:

<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:OPERation:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:CORRection:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit:PTRansition <SumBit>,<ChannelName>

These commands control the Positive TRansition part of a register.

|
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Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt

register.

Parameters:

<SumBit>

<ChannelName>

719

Range:

0 to 65535

String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

Measurements

Deprecated Remote Commands for Noise Figure

Following is a list of deprecated remote commands. The remote commands are still
supported to maintain compatibility to previous versions of noise figure measurements
(like the R&S FSV-K30), but it is strongly recommended to use the command system in
the way it is meant to be used in the R&S FSW-K30.

Legacy command

Replaced by

Comment

CALCulate:LIMit:TRACe

CALCulate:LIMit:TYPE

Parameters NFIGure, TEFFective and GAIN
were supported to assign a limit line to a result and
thus the trace because trace and result type were
fix. CALCulate:LIMit: TRACe now assigns the
limit line to a trace (1 to 4).

CALCulate:MARKer:TRACe

CALCulate:DELTamarker:TRACe

The parameters NOISe, GAIN, NMEM1-3 and
GMEM1-3 have beenreplacedby1 | 2 | 3 | 4
because no distinction is made between memory
and live trace.

CONFigure:ARRay:MEMory

TRACe:COPY

No more distinction between memory and live
traces.

CONFigure:SINGle

CONFigure:FREQuency:SINGle

DISPlay:ARRay:MEMory:STATe
DISPlay:CURRent:DATA:STATe

DISPlay:WINDow:TRACe:STATe

No more distinction between memory and live
traces.

DISPlay:DATA:TRACe

LAYout system

DISPlay:FORMat

Functionality not supported any more.

DISPlay:WINDow:TABLe

LAYout :WINDow:REPLace /
LAYout:REPLace:WINDow

FETCh: command system

TRACE :DATA

SENSe:SWEep:POINts

SENSe:FREQuency:POINts

SENSe:FREQuency:CW:FIXed

SENSe:FREQuency:SINGle
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[SENSe:]BANDwidth|BWIDth[:RESOIUHON]. .....ccuiiiiiiiiiieiisiieee e
[SENSE:JCONFIGUrEIMODE:DUT .......oiitiiiiieitie ittt sb ettt b e nane s
[SENSe:]CONFigure:MODE:SYSTem:IF:FREQuency
[SENSe:]CONFigure:MODE:SYSTem:LO:FREQuency
[SENSe:JCORRECHON:CVLIBAND. ..ottt ettt ettt ettt et s e beenene e

[SENSE:JCORRECHONICVLIBIAS. ... .ottt et e et e e st e e e e e e e e abe e e eanbeeesnreeeannes

[SENSE:JCORRECHONICVLICATAIOG? ...ttt ettt ettt ettt be et e bt e e e 136
[SENSE:JCORRECHONICVLICLEAT. ... ..iiiiiitieitie ettt ettt ettt ettt b e sane e 137
[SENSe:JCORRECHON:CVLICOMMENL. ...ttt ettt ettt e ettt et e e e et e e et e e e s nr e e e saaeeeesnseaeesseaeanes 137
[SENSe:]CORRection:CVL:DATA .
[SENSe:]CORRECHON:CVLIHARMONIC. ...ttt ettt ettt n e 138
[SENSE:JCORRECHONICVLIMIXEN......cctiiiietiee et ettt e e et e ettt e e et e e e st e e e et e e e staeaeebaeeeenteeesenseeeannneeeannes 138
[SENSE:JCORRECHONICVLIPORTS. ....c.ciiiiitieii ittt ettt ettt sttt st et e sae e e abe e e e abeeneentenneeeeas 138
[SENSE:JCORRECHONICVLISELECE. ..ottt ettt sttt b e 139
[SENSe:JCORRECHON:CVLISNUMDET........cooiitiie ettt e e et e e et ae e e et e e e eareeeeennee s 139
[SENSe:]CORRection:ENR:CALIbration:MODE..........cc.ooiiiiieiieee et 111
[SENSe:]CORRection:ENR:CALIBration:SPOT ..ot 111
[SENSe:]CORRection:ENR:CALibration: TABLE:SELEC...........cooeiuiiieiee e 112
[SENSe:]CORRECHONENRICOMMON. ....c.eiitiiiiiiieiiesie ettt ettt ettt esne e e sneenee e 112
[SENSe:]CORRection:ENR[:MEASUrement]:MODE..............oiiiiiiiiiei e 113
[SENSe:]CORRection:ENR[:MEASUremMeNnt]:SPOT........ocoiiiii ettt 114
[SENSe:]CORRection:ENR[:MEASUrement]: TABLEIDATA . ..ottt 112
[SENSe:]CORRection:ENR[:MEASurement]: TABLE:DELELE ........ccceeriiiiiiiiiiiiecce e 113
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLE:SELECL..........cccooiieiiieeee e 113
[SENSE:JCORRECHONIREJECHON. ......oiiiiiie ettt e e e e e e e e e e e neeeesnneeeesnneeeannneeeanes

[SENSe:]CORREeCtion:LOSS:INPULIMODE..........cooiiiiiiiieeee et

[SENSe:]CORRECtION:LOSS:INPULSPOT ... .ottt e et e e e e s aee e e saae e e eraeaeenes

[SENSe:]CORRection:LOSS:INPut: TABLe.................
[SENSe:]CORRection:LOSS:INPUt: TABLEIDELELE .......oovuiiiiiiiiiiiie e
[SENSe:]CORRection:LOSS:INPUt: TABLEISELECL.........ooieieiiieeeeee e
[SENSe:]CORRection:LOSS:OUTPULIMODE...........ccooiiiiiiiieiesiee ettt
[SENSe:]CORRECtION:LOSS:OUTPULISPOT .......oiiiiiiiiiiiii ettt ettt sb et s
[SENSe:]CORRECtioN:LOSS:OUTPULTABLE. ......ccoiiie ettt et e s e e e aaeeeennes
[SENSe:]CORRection:LOSS:OUTPUt: TABLEIDELELE .......ccuiiuiiiiieiciiieeeieeee e
[SENSe:]CORRection:LOSS:OUTPut: TABLe:SELect...
[SENSE:JCORRECHON: TEMPEIAtUIE..........ceciiiie ettt ettt e e e et e e e et e e e s are e e snaeeesaseaeenraeeeenes
[SENSE:JCORRECHON[ISTATE]. ... ettt sttt ettt ettt ettt b et b et e bt b e bt e b nae e
[SENSE:JFREQUENCY:CENIE ...ttt ettt ettt et nan et
[SENSE: JFREQUENCY:LISTIDATA. ...ttt ettt ettt e et b e e b e e bt e et e e bt e anbeesaeeenteesnbeebeeaneeanne
[SENSE:JFREQUENCY:SINGIE.........oiueiiiiteeieieiee sttt ettt et saeeeesneenee e
[SENSe:]FREQUENCY:SINGIEICOUPIING. ... etiteeiieieite ettt ettt aiee e
[SENSE:JFREQUENCY:SPAN. ... ..ottt ettt ettt ettt e e b e saee e bt e e be e e beesseeebeeeabeeabeeanbeesneeanbeannne
[SENSE:JFREQUENCY:STARL......cuiiuiiiiitieie ittt sttt b et e st e e te st e et sae et e naeeeesneenee e
[SENSE:JFREQUENCY:STEP.......couiiiitiiiiiet ettt ettt b et ettt e e nareeneees
[SENSE:JFREQUENCY:STOP..... .ottt ettt ettt ettt et esae e e bt eate e e b e e sseeebeeeabeesbeeanbeesaeeaneannne
[SENSe:]MIXer:BIAS:HIGH....
ST =N ST Y T =] ST 0 1 S

|
User Manual 1173.9270.02 — 08 177



R&S®FSW-K30 List of Remote Commands (Noise Figure)

[SENSe:IMIXer:FREQUENCY:HANDOVET.......ccuiiiiieiie ettt ettt sttt ettt st et e e e b e snneenees 140
[SENSe:IMIXEr:FREQUENCY:STARL? ... .ottt ettt ettt et e e et e et e e teeenbeesaeeeneeeeneeebeasneeanne 140
[SENSe:IMIXer:FREQUENCY:STOP? ...ttt ettt ettt ettt et nne e neee e e 141
[SENSe:IMIXer:HARMONIC:BAND:IPRESEL. .......c..uiieiiiii ettt saae e e sare e e eraeaaenes 141
[SENSe:IMIXer:HARMONIC:BANDI:VALUE]......cctieitieeiie ettt ettt et eete et e e e b e e sbeeentaesneeenseaeneeas 141
[SENSe:]MIXer:HARMonic:HIGH:STATe......

[SENSe:]MIXer:HARMonic:HIGH[:VALue]
[SENSe:IMIXEr:HARMONICITYPE ...ttt ettt ettt et e et et e et e e saeeemseeeaeeeseaaneaaas
[SENSe:IMIXer:HARMONICILOWI. ..ottt ettt ettt sttt
[SENSE:IMIXEILOPOWET.......cciiiiieiiie e e et ete e et e e st e e et e e e et e e e aseeeaeaaeeeassaeeeasseeessseeesnnaeeesnseeesnsseeeanes
[SENSE:IMIXEILOSSIHIGH. ...ttt ettt et e st e et eebe e st e e sbeeeaeeenseeeaseenseaannaaas
[SENSe:IMIXEr:LOSS:TABLEIHIGH. .......c..oiiiieiiecie ettt ettt enaeeeneeaneeean
[SENSe:]MIXer:LOSS:TABLe[:LOW]...
[SENSE:IMIXEILOSSILOWI. ...ttt ettt ettt ettt e et e e she e e e e e e seeebeeeaeeaseeenseeaseaanseesnneenneeanns
[SENSE:IMIXEIIPORTS.....ce ittt ettt et sa e ettt e bt e see e et e e et e e ebeeesneenanesneenane
[SENSe:IMIXer:RFOVErrange:STATE].....cciiietieieieitie ettt ettt ettt sttt e b e sae et e e naneebeeseeeens
[SENSE:IMIXEIISIGNAL. ..ottt ettt ettt e et e e e bt e e b e e eaeeeabeesseeenbeesabeenseeenseeaneeannaaas
[SENSE:IMIXErTHRESNOI. ......cotiiiiiiii ettt ettt b e s
[SEN S . IMIX I i ST AT ] ttieeetiee ettt e ettt e et et e ettt e e st e e e et ae e e aabeeeesbeaesasseaesasaeeasssaeeansseeeantseaesnseeesnnneeeannes
[SENSE:ISWEEPICOUNL. ...ttt ettt ettt et ehe e ate e st e eabeesbeeeaeeeeseeenseaaseeanbeesaseanseeanseebeaannaanns
[SENSE:ISWEEPIPOINES. ...ttt ettt b ettt et ettt e e b e et e eteesen e e beesaneenee
[SENSE:ISWEEPD:TIME........oiiiiie ettt e sttt e e e e e st e e et b e e e ssaeaesasaeeessseeeasseeeentaeasanseeesnnneeeannes

CALCUIALELIMItIACTIVE?. ...t eeee ettt ettt e et e et e e e ae e e e st e e e anbeee e nteeeanteeeanneeeeanneeeeanseeesanseeennnseeens 160
CALCulate:LIMit:CLEQr[:IMMEIALE]........cccueieeiiiie ettt et e e e e e e e e snra e e snreeeannnes
CALCUIAtELIMit:COMMEN. ...ttt ettt ettt e e ettt e eabeesbeeenseeeaeeeaseasseaanbeesaseanseaenseebeaannaanns
CALCulate:LIMit<k>:CONTIOIESHIFL......coo et e et e e et e e ettt e e et e e e snreeeenneeeeaneeeeannes
CALCulate:LIMit<k>:CONTIOIDATA]. .. .eieieteee ettt e e et e e et e e s ate e e s areeeasaeeeeasbeeesanseeessseeesnnneeanns
CALCUIALEILIMItSKZICOPY ...ttt ettt ettt et e et e et e e abe e beeeae e e st e enbeesseeenbeesaeeanseeanseeseaanneas
CALCUIAtE:LIMItSKSIDELEL. ....ceeiiiee et ee et e et e e e e et e e et e e e et e e e enaeeeeneeeeanneeeeansaeeeanseaeannnen
CALCulate:LIMit<k>:FAIL?...............
CALCUlate:LIMit<k>:LOWEISHIFL.... ...ttt ettt et et e e te e e e e e eaeeeneeeneas
CALCUIAtE:LIMIt<K> I LOWEI S TATE. ...eii e eeteee ettt et e e e e sttt e e s te e e snneeeeanaeeessaeeesnsaeaeanseeaennneees
CALCUIate:LIMit<k>:LOWEITDATA] .. .eti ettt eeteie ettt ettt e e et e e et e e et e e st e e e s baeeeasbeeesasbeeesasseeesnnreeeanneas
CALCUIAtE:LIMItSKSINAME . ... ..ottt ettt e b e e sae e e eeeeaeeeaeeesseaanbeesaeeanseeenseeabeaanneanns
AL CUIAtE L IMIE K> 1S T AT . ettt ettt ettt ettt e et e e st e e ettt e e et ee e e et e e e aeeeeanseeeeanaeeesneeeesnneeeesnseeeeanneneanes
CALCUIALEILIMItSKSITRACE. ...ttt ettt ettt bt et e e bt e eabe e be e e b e e saeeenbeesabeenbeeanneens
CALCulate:LIMit<k>:TRACe<t>:CHECK....
CALCUIAtEILIMItSKSITYPE.....cee ettt ettt ettt ettt et e et st et e es e e e e be e e teeneesteeneeneeeneeneeenee
CALCUIate:LIMit<K>:UPPEISHIFL. ... ..ottt ettt s beesnee e
CALCUIAtE LIMIt K> UP P OIS TATE. ...ttt ettt ettt et e et e e e et e e be e bt e ebeesaeeenseeeaseenseaaneaans
CALCuUlate:LIMit<k>:UPPEI:DATAL ...ttt ettt et et sre et e b aane s
CALCulate:UNCErtainty:COMMON...........oiiiaiie ettt ettt sttt e e e bt sabe et e eanbeesbeeanbeesaneabeesaneas
CALCulate:UNCertainty:DATA:FREQUENCY...........coiiiiiiiiiie ittt st 123
CALCulate:UNCertainty:DATAIGAIN. ..ottt ettt e s 123
CALCulate:UNCertainty:DATAINOISE. .......ooiiiiiieiie ettt ettt sttt e b sbe et e saeeebeesanes 124
CALCulate:UNCertainty:DATAIRESUILS. .......coiiiiii ettt e et e eeeeneeebeasnea e 124
CALCulate:UNCertainty:ENR:CALibration:UNCertainty............ccooeioiiiiiiiiieniecc e 124
CALCulate:UNCertainty:ENR:UNCertainty..............cccc.....

CALCulate:UNCertainty:MATCh:DUT:IN:[VSWR]
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CALCulate:UNCertainty:MATCHh:DUT:INIRL. .......ooiiiiieiii ettt 125
CALCulate:UNCertainty:MATCh:DUT:OUT:[VSWR]..... .ottt ettt s enee e 126
CALCulate:UNCertainty:MATCh:DUT:OUT:RL. ....c.ctiiiiiiiiie ittt 126
CALCulate:UNCertainty:MATCh:PREGMP:IRL.......cccuiiiiiiiiiiie ittt 126
CALCulate:UNCertainty:MATCh:PRE@MP[:VSWRY]......cciiiiiieiieiie ettt 126
CALCulate:UNCertainty:MATCh:SOURCce:CALibration:RL.... . 127
CALCulate:UNCertainty:MATCh:SOURCce:CALibration[:VSWRY].........ccccoiiiiiiiiiieiie e 126
CALCulate:UNCertainty:MATCh:SOURCE:RL. ........ooiiiiiieii et 127
CALCulate:UNCertainty:MATCh:SOURCE[:VSWRY]........oiiiiiiiiiiiiiieie ettt 127
CALCulate:UNCertainty:PREGMPIGAIN. ..ottt sttt s beesie e e b e snneenees 128
CALCulate:UNCertainty:PREGMP:INOISE. .........oiiiiiieeiiie ettt 128
CALCulate:UNCertainty:PREGMPISTATE. ....coiuiiiiiiiii ettt ettt sttt ettt sine e 128
CALCulate:UNCertainty:SANalyzer:GAIN:UNCEaiNty?........ccuiiiuiiiiieiie et 129
CALCulate:UNCertainty:SANalyzer:NOISe:UNCErtainty?..........ooi i 129
CALCulate:UNCertainty[:RESUl]?.........cccooveiiiiiriiiienee ....128
CALCulate<n>:DELTamMarker:AOFF............oo ittt sttt e b e st et eesneeebeesnneanne 166
CALCulate<n>:DELTamarker<m>:MAXIMUM:INEXT ...........oiiiiiiiiiaiie et e e seee e 168
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........cccceitimiiiiiiiiiiiesee et 169
CALCulate<n>:DELTamarker<m>:MINIiMUMINEXT ........ccctiiiiiiiiiieie e 170
CALCulate<n>:DELTamarker<m=>:MINIiMUM[:PEAK]........coo it 170
CALCulate<n>:DELTamarker<m>:MREF ............c.c.cooiiiiiiiie et e e s e e e seee e e sneeeeeneeeeeenee 166
CALCulate<n>:DELTamarker<m>:TRACE.........ccouiiiiiiieiie ettt sttt et beeseee e 167
CALCulate<n>:DELTamMarker<m>:X........o ittt e aeee et e et e e st e e sttt e e aabeeeaaseeeeabeeeeanbeeesanseeeasnneeaannes 167
CALCulate<n>:DELTamarker<m>:Y?. ... 167
CALCulate<n>:DELTamarker<m>[:STATE].......ciciiieiiiiieeiiee e cieee ettt e st e e s e e et e e e s enre e e saaeeesaseeeensneaeanns 166
CALCuUlate<n>:MARKEIr<M>:IAOFF ...ttt et et e e be e et e et e e eabeesbeeaneaeas 164
CALCulate<n>:MARKer<m>:MAXIMUM:INEXT ...ttt eiie e eee e see e e seee et e e st e e e seeeeesneeeeaneeeennnes 169
CALCulate<n>:MARKer<m>:MAXIMUM[:PEAK]........coiiiiie ettt e e e et e e et e e s saee e e s naeeennnes 169
CALCulate<n>:MARKer<m=>:MINIMUM:INEXT ...t e ee e e 169
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK].........ccceiiiiiiiiie ettt 169
CALCUIate<n>:MARKEI<MZITRACE. ......coiiieitit ittt et e e bt e s et e bt e sabeesbeeanbeesaneabeennne 164
(07 R ON ] = 1 (e g B 1Y o =T £ 11 B G PRSP 164
CALCulate<n>:MARKer<m>:Y?... ... 165
CALCUIate<n>:MARKEI<MS[:STATE]....eiiietiieietiee ettt ctt e et e e e et e e e et e e e eatae e s stseeeataeesetaeeesnreeeannneeeannes 164
CONFIQUIEICORRECHON. .....eeeietee ettt ettt ettt ettt ettt e e et e e e e ate e e e aee e e anbeeeeanbeaesnbeeesnnseaeanseeeansneeaanes 118
CONFigure:FREQUENCY:CONTINUOUS......cc.ttiitiiiiieitti ettt ettt sttt ettt et et sae e seee e eereesene e 106
CONFigure:FREQUENCY:SINGIE........ccuiiiiiiiiiii ettt 106
CONFIQUrE:LIST:CONTINUOUS. .......eiiutietiteteeetieeiee et eeteeeeeeeaaeeaaeeeateeaabeesbeaaaseeaseeenseaaseaanseesaseanseesnseenseaaneaanns 106
CONFIGUIEILISTISINGLE. ...ttt ettt ettt et e e san et e e nen e e b e e saneenee 106
DISPlay[:WINDOWSN>]:TRACEISYMBOIS......coutiiiieiiieitie ettt ettt sb ettt sbe e beesaeeeneenane 150
DISPIay[:WINDOWSN>]:TRACEX[:SCALE]. ... utteiiieiie ittt ettt ettt et e st e eteesseeebeasseaeneesneeaneaanne 150
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:AUTO.. ...151
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE[IRLEVEL.......ccccieiiiiiiiiiieiee s 119
DISPlay[:WINDow<n>]:TRACEStZIMODE........cc.oiiiiiiieeeie ettt et e e e e e et e e sbeaaneeas 152
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEI:BOTTOM.......ciiiiiiiiiiiiiieitie ettt 150
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEIAUTO.......cccceiiiiiiiiiiieiie ettt 119
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELTOP......ooiiiiieeee ettt et 151
DISPlay[:WINDOWSN>: TRACESES[:STATE].....eiiiiitie ittt ettt et 153
FORMat:DEXPOMDSEPAIAtOr.......c..ciiiieiiiieiie sttt ettt et be ettt e e e saeesneee s 154
FORMAE:DEXPOMHEADET ...ttt ettt ettt et et e e et e ss e e ebeeeaeeenseeeabeebeaenseeabeeenseeaseeanseesneeaneeean 154
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FORMEEDEXPOMTRACES. ... ettt ettt ettt ettt e e s bt e bt e ea bt e eae e eabeebe e e bt e saeeenteeenbeenbeesnneas 154
FORMEE I D AT AL ettt ettt ettt et et e et e eate e bt e ea s e e eseeeateeaseeeabeesaeeeaseeambeebeeesseeeseeemseeaseeanbeesneeanneas 153
LN I E= 1 G @1 @ AN I T o TSR SUSSRRRN 130
INITiate:SEQUENCEIABORL. ... .ciiiiiit ettt b et sttt e e h bt e bt e st e e be e et e e sbeeenbeesabeenteeans 131
INITiate:SEQUENCErIMMEIALE. .......cooiiie ettt e e et e e e ae e e e e be e e e enbeeeenees 131
INITiate:SEQuencer:MODE .

LN LI =Y =Y LAY Y =Y L= = PR SRT

LN UL N =Y TUE- o] o PRSP
INPULICOUPTING. ...ttt ettt h ettt et e ettt et nae e et e e ebe e e bt e see e e neenaneenteeaane

INP UL F LT @ HP ASS i ST AT ] . eei ettt ettt e et e e e e st e e e et e e e eta e e e etaeaessaeeesaseeeeasseeeensseaeesneeeanns
[NV o [ =Y A [T RS AN =Y OSSPSR UUPRURRORRINE

IN P UL G AIN S T AT €.ttt ettt et e et e e et eesb e e beessse e st e ease e seeesseesseeenseeesseeseessseeneesnreeasenanns
INPUE GAINLVALUE]. ...ttt ettt et e ettt e e et e e et e e e sateeeasaeeeaanbeaessbeeesnnseeeassaeeeansaeensaeaennneeas
INPUEIMPEAANCE.......cc ettt ettt e et e e et bt e e sas et e e ahe e e e e be e e e eatseeeembeeeeanteeeeanneaeanneeean
INSTrument:CREate:DUPLicate.. .
INSTrumeNnt:CREGEIREPLACE. .........ci ittt ettt e b e st et e e s b e e nbeesneeenes
INSTrument:CREGE[INEW]......eei ittt ettt et e et e e s st e e e s ate e e e e abe e e esbe e e sabeeaesmnaeaesaneeas

LI S LI 0 LT o I =Y (RS RE
INSTIUMENE LIS T 2. ettt ettt e bttt e e et e et e e he e e bt e eat e e beeeabeesbeeenbeennneenteenneean 98
INSTrUMENERENGIME.......ceiiiiie ettt ettt e e aee e e e bt e e e e be e e e e ateeeeambeeeaneeeeanneeeeanbeeeannen 100
INSTIUMENT:SELECE]. ...ttt sttt et e bt e e e ae e saneenae e 100
LAY OUEADDIWINDOW] 2.ttt ettt ettt et e et e e et e e e sate e e e aae e e s sbaeeanbeaeansseeesnnaaeeassaeeeseaeeansaeaesnneeas 101
LAYOUL:CATAIOGI:WINDOW] 2.ttt ettt ettt ettt beeeae e e st e eab e e seaembeesaeeemseeesseenbeasssaaneesnseeaseaanns 102
LAYout:IDENtify[: WINDow]?..... ....102
LAYOUL:REMOVE[:WINDOWTI.......utiiiieeiiiiiieiit e e e sttt e e e e sttt e e e e e s et e aeeessnaneseeaaeeasnssseeeeeesanssnsaneaaeesnnsnsnnen 102
LAYOUE:REPLACE[:IWINDOWY].....ciiiiiiteiieeiie ettt ettt ettt ettt ekt e e bt e s st e e seeenbeeateaesseeeneeanseeaseeenbeesneaanneas 102
LAY OUEWINDOWSNZIADD?......eeee ettt et e e st e e e st e e e neeeeanne e e e e mseeesnnseeesnneeeeanseeeaanneeeeanseaeans 103
LAYOUE:WINDOWSNSIIDENTY 2. ...ttt sttt sb ettt e e s beeenbeesateeteeans 103
LAYOUE:WINDOWSNSIREMOVE. .......eiiiiiiiiieiie ettt ettt ettt et et ae e e abe et e esbeesaeeemseeeseeabeasssaaneesnseenseaanne 104
LAY OUEWINDOWSNZIREPLACE. ... eeiiiiiiee ittt e et e s e et e e e st e e enaeeesnneeeesnneeeesnneeeannneeaanes 104
MMEMOTY:STORESNZTRACE. ...ttt ettt b et e sat e bt e sb b e e bt e sabe e beeeabeesbeeanbeesaneanbee e 155
SOURce:EXTernal:FREQuency:OF FSet<offSet>..........oooiiiiiiii e 146
SOURce:EXTernal:FREQuency[:FACTor]:DENominator... ...146
SOURce:EXTernal:FREQUeNCY[:FACTOr:NUMETALO..........ccuiiitiiiiieiie et 146
SOURCE:EXTErNal:POWEIT:LEVEI]........coi ittt et e et e e s eate e e e sneeeeaneeeeannes 147
SOURCce:EXTernal:ROSCillator:SOURCE].........utiiiiiiie ittt 147
STATUS:OPERALIONICONDItION?.......utiitieiieieeiee ettt ettt ettt e bt e s be e bt esabe e beeanbeesaeeenbeennns 174
STATUS:OPERGHONIENABIE.......ceiiiiieie ettt ettt e et e eat e et e e s st e e beesaeeeseaenseeabeaanneanns 175
STATUS:OPERAHIONINTRANSIION. ... .eiieiiiie ettt e e e st e e et e e ssaee e saseeeesnneeeennneens 175
STATUS:OPERALONIPTRANSIION. ...ttt ettt ettt e e e et e snne e 175
STATUS:OPERGLON[IEVENL]?.....eeiiei ettt ettt e st e e bt e st e e b e e abeesbeaanseesaeeenneeaneas 174
STATus:QUEStionable:CONDition?... . 174
STATus:QUEStionable:CORRECtION:CONDITION?.......c.uiiiiiiiieiiie ettt 174
STATus:QUEStionable:CORRECHON:ENABIE........c.uuiiiiiie ettt e s nee e e ennes 175
STATus:QUEStionable:CORRECHON:NTRANSItION. ........eiiiieiiiiiee e 175
STATus:QUEStionable:CORRECHON:PTRANSItION. .......c.eiiiiiiiiiii et 175
STATus:QUEStionable:CORRECHON[:EVENL]?......c..oiiiii e 174
STATUS:QUESHONADIEIENABIE.........eoiieie ettt et e e et e e et e e e ane e e e sneeeesnaeeesnneeeennneeennes 175
STATus:QUEStIoNabIe:LIMit:CONDItIONT?........ooiiieiiieiie ittt sttt sbeesan e e 174
STATus:QUESHONADIE:LIMItIENABIE............ooitiiiiiiie ettt e iee et eete e beeenbeesaeeenneeenns 175
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STATus:QUEStioNable:LIMitiINTRANSIHION. ..........oiiiiiiii et 175
STATus:QUEStiIonable:LIMit:PTRANSIHION. .........eiiiiieiiee e 175
STATus:QUESHONabIE:LIMIt[:EVENL]?.......ooiiieiieeie ettt ettt sneeene e eneeeseesneeas 174
STATuUS:QUESHONADIEINTRANSIION. ....c..eiiitieiii ittt et sttt et e snne e 175
STATUS:QUESHONADIEIPTRANSIIION. ...ttt et e et e e s e e e saaee e e snbeeeannneeeanes 175
STATUS:QUESHONADIE[ZEVENL] ...ttt ettt te e e et sneeeseeenseesbeesnaeenns 174
SYSTem:COMMunicate:GPIB:RDEVice:GENEerator:ADDRESS.........c..coiiuieiiiiiieiieeiee sttt 147
SYSTem:COMMunicate:RDEVice:GENerator:INTErface. .........coouiiiiiiiiiiiie et 148
SYSTem:COMMunicate:RDEVICe:GENErator:TYPE.........oo et 148
SYSTem:COMMunicate: TCPip:RDEVice:GENerator:ADDRESS..........ccveeiuieiieiie e ciee st siee e 148
SYSTem:CONFIGUrE:IDUTIGAIN. ......eeiiiee ettt ettt ettt et e e st e e beesseeasseesaeeeseaanseesneeenneanneas

SYSTem:CONFIGUrEIDUT:ISTIME. ......eiiiiiiiiitie ettt ettt ettt et
SYSTem:CONFigure:GENerator:CONTrol:STATe
SYSTem:CONFigure:GENerator:INITialise:AUTO

SYSTem:CONFigure:GENerator:INITialise:IMMediate............cooouiiiiiiiiiiiiiii e 149
SYSTem:CONFigure:GENerator:SWITChIAUTO........oiiiiiieiieeriee ettt s 149
SYSTem:PRESEt: CHANNEI[IEXECULE]......ucivieiieeeieeieeiesie sttt sttt ee ettt ae e siesee e e e e e enesnesbenneneane 100
SY STEMISEQUENCET......coiiiiteiiet ettt et b ettt ettt et e e bt e nat e bt e sabeenbeesaneens 133
TRACESNZICOPY ..ttt h bbbt h bt bt et e b st eh e bt bbb h e bkt n bt ne e e et e at bt bt n e nnene 155
IRY X OTE g b N 1N TSRS 104
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Symbols Shifting values (External Mixer, B21) ........ccccocvvieenen. 74

Values (External Mixer, B21) ......cccoviiiieiieiiiniicens 74

2nd stage correction ...........c.ccocieiiiiiiiiii 29, 53 COPY trACE ..ttt 82

Copying
A Measurement channel (remote) .........ccccceeieeniiiieennnn. 97
Coupling

Aborting INPUL (FEMOLE) ... 133
SWEEP ettt ettt 62

AC/DC coupling ... ...63 D

AENUALION .....eieiiie e 55

Auto ID Data format
External Mixer (B21, remote control) REMOLE ..oooviiiiiee e 153, 154
External Mixer (B21) .....ccoovvirviiniiniineeceee e Deleting
Threshold (External Mixer (B21), remote control) ..... 145 Limit line values ............ccccooiiiiiiiiiiee 90
Threshold (External Mixer, B21) Delta markers

Auto level range .........cccoceeviiiieeninnn. . DefiniNg .voeeeeece e

AVEIaGING ..ottt Direct measurement ...

Direct measurements ..........ccccceveiiiieniiniece e
B Duplicating
Measurement channel (remote) ..........cccoeceeniiiieenene. 97

Band DUT characteristics
Conversion loss table (B21) ..............

External Mixer (B21, remote control) E
External Mixer (B21) .....c.cooieiiieiiiieeiieceee e

Bandwidth ENR Lo
ReSOIUtioN ......oooiiiiii ENR source ....

Bias ENRtable ...
Conversion loss table (B21) .............. Delete e
External Mixer (B21, remote control) Edit oo
External Mixer (B21) ......cccooveviiiiieiieieneeeseeeeeeeee Evaluation methods

Remote ... 101

C Excess Noise ratio (ENR) ........ccccovevvreuerereeereeeeesceseeenenn, 46

External generator

Calibration .........ccceeeiiieie e 29, 53, 62 INEEIFACE oo

Capture time Interface settings ... )
see also Measurement time ... 121 ExXternal MiXer (B21) .......ovoveuieeeeeeeseeeeeseeseeseenensnnnnn

Center freQUENCY ......oooviiiiiiiiiieeee e 40 Activating (remote Control) ..........cocoeveerevvevererere, 145

ClBAI e 43 Band .

Comment BaSIC SEHINGS .....vuevveeeeeeeeeseeeeeeees e
Limit @S ..oeiiiiii e 89 CONAIGUIALION ...voveeeeeee s

Compatibility Conversion loss
Limit iN@S ..vveeeeiieeeee e 87 Conversion loss tables

Configuration ..........ccciiiiiiiii 36 FIEQUENCY FANGE ....vovevveeeeeeeeeeeeeee s eesesee s

Continuous sweep Handover frequency . .
SOMKEY e 62 HArMONIC OFAEE oo

Conventions HAMMONIC TYPE v
SCPI commands ........ccceeiiiiieiiiie e 92 Name

Conversion loss RANGE ..o
External Mixer (B21, remote control) .............coceenve. 144 RESLONNG DANGS .......eeoceeeeeeeeeeee e

Conversion loss tables ..o, RF overrange
Available (remote control) . . RF Start/RF Stop
Band (remote CONtrol) ... 136 Serial NUMDET ...
Bias (remote control) ..........cccceviiiiiniiiii e 136 TYPE oo,
Configuring (B21) - External reference
Creating ......oooveiiii External generator CONtrol ..............cccevveveevevvsseeennnnes 76
Deleting (remote control) .........ccccovviriiiniinieenciiene
External Mixer (B21, remote control) F
External Mixer (B21) .....oooiviiieeeeeee e
Harmonic order (remote control) ..........cccccceevevrneenne. 138 Filters
Importing (External Mixer, B21) High-pass (remote) .........ccocerviiiiiniiiiic e 134
MaNAGING ..cveeiieeeiiiee e High-pass (RF input) .......ccccconiiiiiiiiiceee 63
Mixer type (remote control) .........cccccevveeiieiiennenene. RBW e
Saving (External Mixer, B21) ... YIG (remote) ...
Selecting (remote control) ..........cccoeviiiiiiniiniienees 139 FIXed LO .o
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Format

Data (remote) ......coccueeeiiiiiiiieeeee e 153, 154
Frequency

CONET . s 40

SHOP it
Frequency conversion
Frequency conversion measurements ............ccccevecveeennns 24
Frequency list
Frequency set
Frequency table ..o 43, 44

G

Generator type
External generator ..........c.ccoooviiiiiiiieiiie e 75
Generators
Frequency range, external generator
Power range, external generator ..........
Setup files, external generator ............c.cccceeveenen.
GPIB
Address, External generator ............cccoceveeiieiiniieeens
External generator ..........cccccoeceiiiiiiiineenne
TTL synchronization, External generator ....

H
Handover frequency
External Mixer (B21, remote control) ..........ccccceeenns 140
External Mixer (B21) ......ooiiiieiiieee e 66
Hardware settings
DiSPlayed .........eoeiiiiieiie e 13
Harmonics
Conversion loss table (B21) ......cccceeiiieiiieeeiieeeeee. 73
External Mixer (B21, remote control) 142, 143
Order (External Mixer, B21) .....cccooiiiiiiiiieeiee e 67
Type (External Mixer, B21) .....cooooiiiiiiiiieeeee e, 67
High-pass filter
Remote
RF input
|
Image rejection .........oooceviiiiiiii e 45
Impedance
REMOLE ..o 134
SettNG .veieeiiie e 63
Input
COUPIING it 63
Coupling (remote) ......ceeevviriieiieiiee e 133
INPULTOSS .t 50
Inserting
Limit line values .........cccooeiiiiiiicee e 90
INStallation .........ccooiiiie 11
K
Keys
Peak Search ..o 85
RUN CONT .ottt 62
RUN SINGLE ...c.ooiiiiiiiiiieecee e 62
L
Level characteristics ...........ccccociiiiiiiiiiii 54

Limit INES ..o 86
Activating/Deactivating ..........ccccoooeeriiiiiniiineieeees 87
Comment
Compatibility .......cooeiieiiiiiii e 87
Copying
Creating .
Data poiNtS ...oooeeiieiiie e 90
Deactivating .........ccccooiiiiiiiiie e 88
Deleting
Deleting values ..........ccoooiieiiiiieiee e 90
Details
Editing
Inserting values ..o 90
MaNaGING ...eoeiieieiiie e 86
Name
SAVING it 90
SelECHNG ... 88
Shifting

Traces

ViIeW filter ...

Visibility ....

YAAXIS eveeeiiiiee ittt
Lines

Configuration (Softkey) ........ccceiiiiiiiiiiiieee e, 86

Limit, see Limit lines .........cccoviiiiiiiiiie e 86
LO

Level (External Mixer (B21), remote control) ............ 143

Level (External Mixer, B21) .....ccccoooiiiiiiniiiee e 68
Loss

M
MAFKET ..t 33
Markers
Deactivating .........ccooveeiiiiiii i 84
Delta Markers .........cccoieiiiiieiieeee e 83
MINIMUM e 85
Next MinimMuUM ... 86
Next peak ........ ..85
PeaK ... 85
Querying position (remote) .... ... 165
TP et s 83
Measurement
Frequency list
Performing ......coceeiiiiiiiniiieeee e
Measurement channel
Creating (remote) .......coovieiiiiiieiieeee e 97
Deleting (remote) .......cocoveeieiiiiieieeeeee e 98
Duplicating (remote) .........ccooceeiieiiieiiieiieeee e 97
Querying (remote) .... ..98
Renaming (remote) ... ...100
Replacing (remote) .........ccoooeevieiiiiiiieiee e 97
Measurement characteristics ..........cccccoceiriiciniiciiecee 53
Measurement point
Delete ... 44
INSEIT <. 44
Measurement poiNts .......cc.eevveeiiiiieee e 41
Measurement time

REMOLE ..o 121
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Minimum

Marker positioning ........ccoocoeeiiiiiiii e 85

Next

SOMKEY e 85
Mixer Type

External Mixer (B21) ......ooiiiiieiiieeee e 66
Multiple

Measurement channels ...........ccccoooiiiiiiiiiiiee 11
N
Name

Limit @S ..eeieieieeee e 89
Next Minimum

Marker positioning .........ccoceerierieiieece e 86

SOFKEY .t 86
Next Peak

Marker positioning .........ccoceeiierieiieeice e 85

Softkey ...cceoevreenee ...85
Noise source .. .. 29
Noise source characteristics ...........cccovciiriiieiniiieineeee 45
0]
Options

High-pass filter (B13) .....cooiiiiiiiiie e, 63, 134
OULPUL TOSS ..ot 50
Overview

Configuration ..........coooeiiiiiie e 36
P
Peak search

KBY et 85
Peaks

Marker positioning

NEXE <o

Softkey .
Populate ...
Ports

External Mixer (B21, remote control) ..........c.ccceeeene 145
Position

Limit line values ...........cccceiiiiiiiiniiieeece s 90
Preamplification .........cccccoeeeiiiiicie e 56
Preset

Bands (External Mixer (B21), remote control) .......... 141

External Mixer (B21) .....ccooveiriiiiiiiieeieceee e 66
Presetting

Channels ......c.oooiiiiiiii e 37
R
RBW et 53

see Resolution Bandwidth ..........ccccccoiiiiiiiiiiiie 32
Reference frequency

External generator ...........cccoociieiiiiiiiiiie s 76
Reference level ... 54
Remote commands

BasiCs ON SYNtAX ....covuviiiiiiieiiiiee e

Boolean values ....

Capitalization .........ccooceiiiiiii e

Character data ..o

Data blocks

NUMENIC ValUES ......eoiiiiiiiiiiie e

Optional keywords

Parameters .........coooiiiiiiie s

SHNGS i

SUFFIXES i
Resolution bandwidth ..

IMPACE ...
Restoring

Channel settings ........ccoooiiiiiiiiiiee e 37
Results

Data format (remote) .........cccoviiiiiiiiiiiiieees 153, 154
RF attenuation ... 55
RF overrange

External Mixer (B21) ......oooiiiiiiiiieeeee e, 66, 145
Room temperature ..........ccccooiiiiiiiiiie e 47
RUN CONT

KBY e 62
RUN SINGLE

KBY e 62
S
Saving

LiMit iNES ..o 90
Sensitivity

RBW e 32
S T=To [ = g LY SRR 11

Aborting (remote) ...... . 131

Activating (remote) ... .. 131

Mode (remote) ....... .. 132

Remote ........... ... 130
Settling time .....c.ooviii 54
Setup files

External generator ...........ccccoooiiiiiiiiniii e 75,76
Shift x

LiMit iNES ..o 90
Shifty

LiMit iNES ..o 90
Signal capturing

Duration (remote) ........ccceeieeiiiiiiiiieeieeeee e 121
Signal ID

External Mixer (B21, remote control) ..........c.cccecueenee 143

External Mixer (B21) .......cooveriiiiiiniieneeceenee e 69
Single sweep

SOFtKEY .ttt 62
Softkeys

CoNtiNUOUS SWEEP .....oeeeeeieeeiiieecieieeeiiee s seee e seee e 62

Line Config ...coveieiiiiieeiee e 86

MIN s 85

NEXE MIN .o 86

Next Peak .... ..85

Norm/Delta .. .83

Peak ............ .85

SiNGIE SWEEP ..ot 62
SPAN it a et eanraeean 40
Specifics for

Configuration ..o 38
Start frequency
Step(size) ........
Stop frequency
Suffixes

Remote commands ..........cccoeoeiinieiinienee e 93
Sweep

ADOIING it 62

Time (remote) . 121
SWEEP tIME ..eeiiiie et 54
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T
TCP/IP
Address, External generator ............ccocceeiiiiniiiienene 76
External generator ..........c.cooviiiiiiiiiincc e 75
Temperature .
TrACE ettt ettt neen
Configuration ..........c.cceiiiiiiiiiii e 82
Mode
Preset .. 82
SEIECHON ... 81
Trace copy
TraCe EXPOIT ...t 82
Traces
Copying (remote control) ..........ccccoceevieiiieeniincieeee. 155
Mode (remote) .......coocieriiiiieiie e 152
Traces to be Checked
Limit @S e 87
TTL handshake
see TTL synchronization ...........ccccceveeviiiiicniieeneene. 75
TTL synchronization
External generator ... 75
TUNING MOAE ....oiiiiiee e 22,39
U
USEermanuals .........cccooeieiiiiiieiie e 8
\"
View filter
Limit @S e 88
Visible
Limit @S e 87
W
Window title bar information ...........ccccoeiiniiiiinieen 13
Windows
Adding (remote) ........oeveeiiiiiiiiieeeeee e
Closing (remote) ..
CoNfiQUIING ..o

Querying (remote)
Replacing (remote) ..
Types (remote)

Y
Y-axis
Limit @S ..o 89
YIG-preselector
Activating/Deactivating .........cccccoevviiiiiiiiiiiiiiiieeees 64
Activating/Deactivating (remote) ..........cccocoerieiienns 135
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