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R&S®FSWP-K30 Preface

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 FSWP 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
® Typical applications

Example measurement scenarios in which the application is frequently used.
® Measurements and Result Displays

Details on supported measurements and their result types

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

® 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

® 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

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

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

® 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 FSWP User Manual)
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

® Annex
Reference material

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

® |ndex
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R&S®FSWP-K30 Preface

1.2 Documentation Overview

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

® Printed Getting Started manual
® Online Help system on the instrument
® Documentation DVD with:
— Getting Started
— User Manuals for base unit and firmware applications
— 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 FSWP.

Getting Started

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

User Manuals
User manuals are provided for the base unit and each additional (firmware) application.

The user manuals are available in PDF format - in printable form - on the Documenta-
tion DVD delivered with the instrument. In the user manuals, all instrument functions
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 FSWP in general, and the Spectrum application in particular. Furthermore, the
software functions that enhance the basic functionality for various applications are
described here. An introduction to remote control is provided, as well as information on
maintenance, instrument interfaces and troubleshooting.

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 FSWP is not
included in the application manuals.

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.

User Manual 1177.5679.02 — 02 8



1.3

1.31

1.3.2

1.3.3

Conventions Used in the Documentation

Application Notes

Application notes, application cards, white papers and educational notes are further
publications that provide more comprehensive descriptions and background informa-
tion. The latest versions are available for download from the Rohde & Schwarz web-
site, at www.rohde-schwarz.com/appnote/.

Conventions Used in the Documentation

Typographical Conventions

The following text markers are used throughout this documentation:

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

quotation marks.

KEYS Key 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.

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.

Notes on Screenshots
When describing the functions of the product, we use sample screenshots. These

screenshots are meant to illustrate as much as possible of the provided functions and
possible interdependencies between parameters.



Conventions Used in the Documentation

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



Starting the Application

2 Welcome to the Noise Figure Measurement
Application

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

6 Availability of Noise Figure Measurements

The Noise Figure Measurements application becomes available when you equip the
R&S FSWP with the optional Spectrum Analyzer hardware (R&S FSWP-B1) and firm-
ware application R&S FSWP-K30.

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

Functions that are not discussed in this manual are the same as in the Spectrum appli
cation and are described in the R&S FSWP User Manual. The latest versions of the
manuals are available for download at the product homepage.

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

Installation

Find detailed installing instructions in the Getting Started or the release notes of the
R&S FSWP.

Noise Source Control
The Noise Source Control connector on the R&S FSWP is a prerequisite for the Noise
measurement application.

o Starting the ApPPlICatioN.......c..uiiiiiiie e 11
e Understanding the Display Information...........ccooiiiiiii e 12

2.1 Starting the Application

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

1. Select the MODE key.

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

2. Select the "Noise" item.


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

2.2

Understanding the Display Information

The R&S FSWP 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.

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 independent of the currently displayed tab.

For details on the Sequencer function see the R&S FSWP 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.



R&S®FSWP-K30 Welcome to the Noise Figure Measurement Application

Multiview = Spactrum |

Pl bevel (Auto)
At

1 N Fignare

Figure 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.

Ref level (Auta) -30.00 &Bm  RBW 3 MHz Maode Cirect
0ds  Sw

ANG

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

Ref Level Reference level of the R&S FSWP.

Att Attenuation of the R&S FSWP.

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:

[
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Understanding the Display Information

Figure 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.

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 FSWP shows a corresponding message in
the status line ("RF OVLD" or "IF OVLD").

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

® check and adjust the ENR settings
or

® increase the reference level.




R&S®FSWP-K30 Measurements and Result Displays

3 Measurements and Result Displays

The R&S FSWP-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
Att
P

Moise Figure

Start 100.0 MHz 10 pts 90.0 MHz/ (RF) Stop 1.0 GHerStart 100.0 MHz2 10 pts 90.0 MHz/ (RF) Stop 1.0 GHz
3 V-Factor o 1 CIMNSResult Table
RF

Moise Y-Factor
=11 4B ! 2 )

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 I=Jicon 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 FSWP Getting

Started.
NOISE FIGQUIE....eeiii ittt et e e s e bt e e e s e e e e e e e nees 16
L= o PR 17
N[0 TR =T 0] 0 T=T = (1 (= O UPUPPRR 17
D =T (o RSP 18
01T Y=Y (o TSRS 19
POWET (COIA).. ettt ettt e e e e e s e e e e 19
(02=1 I € oF-Tox (o] ST PP POPOUPPRRRRRR 20
(07 1 oY= o (o T PSPPI 21
(07 I oY o (@] [ ) T PSSR 21
RESUIE TADIE..... et e e et e e s s ea bt e e e s sbbee e e e s saraeeeeeaans 21
CUITENT VAIUES..... ..ttt et e e e e e e e e e s aaabe e e e e e eaaaeeeeeeanasnnes 22
Y =Ty T = o L= P UUPRPPP 22

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.
Noise Figure = SNy,
SNR,,,;

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



R&S®FSWP-K30 Measurements and Result Displays
________________________________________________________________________________________________________________________________________________________|

1 Noise Figure

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

Remote command:
LAY:ADD:WIND '2',RIGH,NOIS see LAYout:ADD[:WINDow]? on page 98

Results:
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 o1 Clrw

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

Remote command:

LAY:ADD:WIND '2',RIGH,GAIN see LAYout:ADD[:WINDow]? on page 98
Results:

TRACe<t>[:DATA] GAIN

Noise Temperature
Shows the noise temperature characteristics of the DUT.

[
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R&S®FSWP-K30 Measurements and Result Displays

Noise Temperature = .
Bk
with

P =Power

B =Bandwidth

k =Boltzmann constant

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

P

=

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

Remote command:

LAY:ADD:WIND '2',RIGH, TEMP see LAYout:ADD[:WINDow]? on page 98
Results:

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.

User Manual 1177.5679.02 — 02 18



R&S®FSWP-K30 Measurements and Result Displays
________________________________________________________________________________________________________________________________________________________|

3 ¥-Factor

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

Remote command:
LAY:ADD:WIND '2',RIGH, YFAC see LAYout:ADD[:WINDow]? on page 98

Results:
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:

LAY:ADD:WIND '2',RIGH, PHOT see LAYout :ADD[:WINDow]? on page 98
Results:

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:
LAY:ADD:WIND '2',RIGH,PCOL see LAYout:ADD[:WINDow]? on page 98

Results:
TRACe<t>[:DATA] PCOLd

Cal Y-Factor
Shows the ratio of the hot and the cold power measured during calibration.

5 Cal ¥-Factor

10.0 MHz 11 pts799.0 MHz/ (RF) 8.0 GHz

The Y-factor indicates the quality of measurement tolerances and uncertainties. To get
the result, the application measures the power with the noise source turned on (hot
power) and the noise source turned off (cold power), but without the DUT inserted.

Y —Factor = Now
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.

Remote command:

LAY :ADD:WIND '2',RIGH,CYF see LAYout:ADD[:WINDow]? on page 98
Results:

TRACe<t>[:DATA] CYFactor

[
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Cal Power (Hot)
Shows the absolute power characteristics at the instrument input during the calibration
measurement. The noise source is turned on, the DUT is not inserted.

6 Cal Power (hot) s o1 Clrw

10.0 MHz 11 pts799:0-MHz/ (RF) 8.0 GHz

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

Remote command:
LAY:ADD:WIND '2',RIGH,CPH Ssee LAYout:ADD[:WINDow]? on page 98

Results:
TRACe<t>[:DATA] CPHot

Cal Power (Cold)
Shows the absolute power characteristics at the instrument input during the calibration
measurement. The noise source is turned off, the DUT is not inserted.

7 Cal Power (cold)

10.0 MHz 11 pts799.0 MHz/ (RF) 8.0 GHz

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

Remote command:

LAY:ADD:WIND '2',RIGH,CPC see LAYout:ADD[:WINDow]? on page 98
Results:

TRACe<t>[:DATA] CPCold

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.
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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 77.

4 Result Table

Hz
Hz

Remote command:

LAY :ADD:WIND '2',RIGH,RES see LAYout:ADD[:WINDow]? on page 98
Results:

TRACe<n>[:DATA] ? on page 105

Current Values
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.

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 77.

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 79 and Chapter 6.1.2, "Configuring Numerical
Results", on page 77.

4 Marker Table
Type Ref "Trc Stimulus

N1

The first four columns of the table are fix.

® Type
Shows the marker type. 'M' represents a normal marker, 'D' represents a delta
marker.

® Ref

Shows the reference marker for relative delta markers.

User Manual 1177.5679.02 — 02 22



® 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.

® <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:

LAY:ADD:WIND '2',RIGH,MTAB see LAYout:ADD[:WINDow]? on page 98
Results:

CALCulate<n>:MARKer<m>:Y? on page 162
CALCulate<n>:DELTamarker<m>:Y? on page 164



4.1

Tuning Modes

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.

L N 0 {11 o 1 o T =Y PR 24
0 Measurement MOGES.......couiiiiiiiii et e e e e e 26
L I I O I I8/ o U UUPP PR 28
o External Generator CONTrOl....... ..o e 29
e Image Frequency REJECHION. .......oiuuiiiii it 31
o Calibration (2nd Stage COrreCtion).........ueeiiiiiiiiiieiiteee e 33
e Separating Signals by Selecting an Appropriate Resolution Bandwidth................. 36
e Analyzing Several Traces - Trace MOdE.......cccceeeiiieiicciiiiiiiieeice e 36
®  USING MaATIKEIS....cceeiiieieiiiiccccei ettt s e s e e e e e e e aaaaaeaeeeeeeeeeeenrnres 37

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. Therefore, the Noise Source Control connector on the R&S FSWP is a prereq-
uisite for the Noise measurement application.

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.

Ve-ee@e <0 111 O o 4

The application provides several measurement modes or tuning modes.

0 SWEPE MEASUIMEMENTS....ceiiiiiiii i e e e e e e e e e e e e e aaeeeeean 25
e Frequency Table MeasuremMeENts........ccoooeviiiiiei i e e e 25
e Single Frequency MeasUremMENtS. ........uuuiiiieeeeeeiiiiiciiiirireer e e e e e e s e e ssnnreerreeeeaae e e e 25
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411 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.

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.

41.2 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.

4.1.3 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.
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4.2

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.

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

Single frequency measurements are not available when you are using a resistor as a
noise source.

Measurement Modes

In some cases, the Power (Hot) and Power (Cold) results require two different noise
sources with different temperature characteristics (cold and hot). An example are mea-
surements with a resistor that is used as a noise source.

Usually, noise sources with diode characteristics are used for Noise Figure measure-
ments. These noise sources have two states, on and off. When they are supplied with
power (state = on), the application measures the hot power, when they are not sup-
plied with power (state = off), it measures the cold power. Turning the noise source on
and off is automatically done by the application, so that you can get the hot and cold
power characteristics in a single step.

This automatic measurement mode is the default measurement mode of the Noise
Figure Measurements application.

When you are using resistor as a noise source, however, this is not possible, because
two resistors, one hot and one cold, are required, and you have to substitute the hot
resistor with the cold resistor to measure the hot and cold power respectively. For
these cases, the application provides a manual measurement mode. This measure-
ment mode is automatically selected when you select a noise source with resistor char-
acteristics, but is not restricted to those cases.

The manual measurement mode is available for measurements and the calibration
stage.

Performing a manual measurement

In manual measurement mode, you have to measure (or calibrate) the hot an cold
power characteristics of the DUT separately. When you start the measurement, the
application opens a dialog box that allows you to select the type of measurement to
perform next.

HE
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Clear Measurement Results

Measure PHot Measure PCold

Noise Source ON Noise Source OFF

Note that it is recommended, and in case of uncalibrated measurements required, to
begin with the hot power measurement.

6 Recommended order of measurements

Furthermore, calibration always begins with the hot power measurement.

In case the hot power has to be measured first, the cold power measurement is
unavailable:

Clear Calibration Results

Calibrate PHot

Noise Source ON

When the first measurement is done, you can change the test setup by connecting the
other resistor and start the seconds measurement (hot or cold, depending on which
measurement you have done first).

In the dialog box, the measurement stage that is already done is labeled green.

Clear Measurement Results

Measure PCold

Noise Source OFF

In addition, the application shows the missing calibration and measurement steps in
the channel bar.

Noise

EMR {Const)
2nd Staae Corr
Calibration

Clearing results

If you have to replace the previous calibration or measurement results, you can clear
the currently stored data with the "Clear Calibration Results" or "Clear Measurement
Results" button that is also available in the dialog box.



DUT Types

6 Returning to automatic measurement mode

When you are in automatic measurement mode and select a noise source with resistor
characteristics, the application automatically selects the manual measurement mode.

When you are in manual measurement mode and select a noise source with diode
characteristics, you have to select the automatic measurement mode deliberately in
the "Sweep" menu.

4.3 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 Noise Figure Measurements application supports measurements on DUTSs that
work on a fixed frequency as well as measurements on frequency-converting DUTSs.

o Measurements on Linear DUTS....ccoiui ittt 28
e Measurements on Frequency Converting DUTS......cooiiiiiiiiiiiiiiiiiiieeeee e 28

4.3.1 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 DUTs, 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 DUTSs, the contents and layout of the "Overview" dialog box
represents the configuration of a typical test setup.

4.3.2 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.

® An external generator controlled by the analyzer via IEC bus.
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® 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 Ar DUT " Loss Spectrum Display
Source Output Analyzer Config
Lo

Local
Oscillater

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.

® fxr - fie for up-converters

e fqr + 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 FSWP is equipped with
the optional External Generator Control hardware. For more information see Chap-
ter 4.4, "External Generator Control", on page 29.

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.

® frr + f o for up-converters

® frr - f o for down-converters

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

4.4 External Generator Control

To perform fixed IF measurements with the Noise Figure application, you have to
install the optional External Generator Control hardware. This option allows you to con-
trol an external generator and the type of signal it generates.

The typical measurement setup for such measurements includes the R&S FSWP
equipped with the optional Noise Figure Measurements application, a signal generator
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and the DUT. The signal generator is controlled either via the the LAN connection or
the GPIB interface. The GPIB interface is part of the optional External Generator Con-
trol hardware.

To enhance the measurement accuracy, it is recommended to use a common refer-
ence frequency for both R&S FSWP 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 FSWP or signal generator. For more information see the docu-
mentation of the R&S FSWP or the signal generator.

Signal generator support

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

Note that you have to specifically select the generator for the Noise Figure Measure-
ments application. 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 FSWP.
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
generators already supported as a template. After you copy it to the R&S FSWP, 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 Noise Figure Measure-
ments application automatically 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 FSWP shows a corresponding message in the status line if an overload
occurs ("RF OVLD" or "IF OVLD").

To avoid an overload

® reduce the LO feedthrough of the mixer device
or

® increase the reference level.

4.5 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 49.
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.



Image Frequency Rejection

L
N
fir frr flo fimse
f.o = frequency of the local oscillator
fir = intermediate frequency = fgr + f o
fre = lower sideband = f g - fi

fimage = Upper sideband = f o + fie

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.

Vi
gy,

995 dB

fiF far flo fimasge
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.

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

i

xdB

fiF frer  fo firrme=
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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.

4.6 Calibration (2nd Stage Correction)

The calibration procedure of the application measures the inherent noise of the
R&S FSWP you are using. Performing calibration therefore is recommended as it
increases the accuracy of measurement results. The results get more accurate

User Manual 1177.5679.02 — 02 33



Calibration (2nd Stage Correction)

because the 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.

® 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 mea-
surements 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.

® |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.

® |nvalid 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 FSWP 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 FSWP.

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

+28V

L]
L]
Moise
Source

Figure 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 FSWP.
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.

® |n the "Noise Overview" dialog box, press the "Calibrate" button.
® In the "Sweep" menu, press the "Calibrate" softkey.



4.7

4.8

Analyzing Several Traces - Trace Mode

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.

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 you change the scaling of the y-axis, the R&S FSWP 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.

4.9 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.

— \ 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.

® Enter a particular measurement frequency in the input field that opens when you
activate a marker.

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

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

1 Noise Figure ol 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 MNoise Figure o1 Clrw 2y
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.

-21.90 dB
-3.9180 GHz

-25.87 dBm
12.1970 GHz

The following information is displayed there:

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

® The assigned trace number in square brackets [ ]

® The marker value on the y-axis

® 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 22.
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Configuration Overview

Configuration

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

i

The Noise Source Control connector on the R&S FSWP is also a prerequisite for the
Noise measurement application. Without this connector, no measurement can be per-
formed.

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.

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.

5.1

_Bd B

Cm

Overview

e Configuration OVEIVIEW........cccciiiiiiiiieee et e e e e e e s s e e e e e e e e e s e e ennnenes 40
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o  Configuring the ANAIYZEr.........cooiiiiiiii e 58
e Using the Uncertainty CalCulator...........cccccuiiiiiiiiiiiee e 62
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e Configuring Inputs and Outputs of the R&S FSWP..........cccoiiiiiiiiiiiiieeee, 69

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
when you select the "Overview" icon, which is available at the bottom of all softkey
menus.
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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 5.4, "Configuring the Noise Source", on page 49.

2. Spectrum Analyzer
See Chapter 5.6, "Configuring the Analyzer", on page 58.

3. Input and Output Losses
See Chapter 5.5, "Configuring Additional Loss", on page 55.

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 restores the entire instrument to its default values and thus
closes all measurement channels on the R&S FSWP (except for the default channel)!

e
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5.21

Defining the Measurement Frequency

Remote command:
SYSTem:PRESet : CHANnel [ : EXECute] on page 98

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.

Defining the Measurement Frequency

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

o DefiniNg @ FreQUENCY SEl.....ciiiiiiiiiiie ettt s nraee s 42
e Configuring Single Frequency Measurements............ccccoiiiiiieiiii e 45
o Using a Frequency Table.........cuuiiiiiiii e 46

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.

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

=u=

Preamplifier

If a preamplifier is used, make sure the defined (and possibly upconverted) IF frequen-
cies for the measurement stay below the maximum frequency the preamplifier sup-
ports. For the R&S FSWP-B22 option, the maximum frequency is 7 GHz. However, the
preamplifier can be activitated or deactivated individually for different tuning modes.
For example, for a sweep mode which requires a span above 7 GHz it is deactivated,
while for a single frequency measurement at 1 GHz it can be activated.




Defining the Measurement Frequency

Frequency Config

Tuning Mode
Fredquency/Spar

(oLl 1.05 GHz

Span 1.9 GHz Points |pil

Start 100.0 MHz

O 2.0 GHz (1= | 100.0 MHz ]

Tuning Mode
Selects the tuning or measurement mode.

For more information see Chapter 4.1, "Tuning Modes", on page 24.

Tuning mode selection is also available via softkeys ("Sweep Mode", "Frequency Table
Mode", "Single Frequency Mode") in the "Sweep" menu.

Note: A preamplifier can be activitated or deactivated individually for different tuning
modes. When you switch tuning modes, the defined preamplifier state is adapted.

"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 5.2.3, "Using a Frequency Table",
on page 46.

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

quency" For more information see Chapter 5.2.2, "Configuring Single Fre-

quency Measurements", on page 45.

Remote command:

Frequency list measurement:
[SENSe:]CONFigure:LIST:CONTinuous on page 107
[SENSe:]CONFigure:LIST:SINGLe on page 108

Single frequency measurement:
[SENSe:]CONFigure:FREQuency:CONTinuous on page 107
[SENSe: ] CONFigure:FREQuency:SINGle on page 107

Center
Defines the center of the measurement frequency range.
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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 108
Single frequency measurement:

[SENSe: ] FREQuency:SINGle on page 109

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 109

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.

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

Remote command:

Start frequency:

[SENSe: ] FREQuency: STARt on page 110
Stopf frequency:

[SENSe: ] FREQuency:STOP on page 110

(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 108

Step
Defines the frequency step size in the frequency table.

The stepsize corresponds to the distance between two consecutive measurement
points.
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5.2.2

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 110

Configuring Single Frequency Measurements

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

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

Frequency Config

Tuning Mode Single Frequency

Freguency

Single 10.0 MHz

Coupled to Sweep List On

Points

] [aTe | LN R =T o [V 1=T a3 TR 45
Coupled 10 SWEEP LiSt....oiiiiiiiiieieie e 45
(Measurement) POINTS.........uoiii e 46

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

95fb1617687e42d0.htm
The "Single" setting is also available via the FREQ key.

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

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.

HE
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Defining the Measurement Frequency

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

Remote command:
[SENSe: ] FREQuency:SINGle:COUPling on page 109

(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 108

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
Fredguency 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

FreqUENCY Table. ... ettt e e e e e e e e e e eas 47
L0 1= =T =1 o] = S 47
o] o 18] = (= 1= o) = SRR 47



5.3

Selecting DUT Characteristics
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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.

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 108

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.
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DUT Settings
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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 4.3, "DUT Types", on page 28.

Note: For upconverting measurements, if a preamplifier is used, make sure the upcon-
verted frequencies for the measurement stay below the maximum frequency the pre-
amplifier supports.

Remote command:
[SENSe: ] CONFigure:MODE:DUT on page 111

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 111

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.

HE
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5.4.1

Configuring the Noise Source

Remote command:
[SENSe:]CONFigure:MODE:SYSTem: IF: FREQuency on page 111

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 4.5, "Image Frequency Rejection”, on page 31.

Remote command:
[SENSe:]CORRection:IREJection on page 112

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

e Selecting the Type of NOISE SOUICE.........cccoiiiieiciiiiiieeic e 49
e Defining the Noise Source CharacteristiCs.........ccccceeeviiiiiiiiiiiiiieeice e, 50
e Using an ENR or Temperature Table.............oueoriiiiiiiiiiiee e 52

Selecting the Type of Noise Source

The application allows you to use different kinds of noise sources, depending on the
type of measurement you would like to perform.

® Diode
Selects a noise source with diode characteristics. The frequency characteristics of
the noise source are defined by the Excess Noise ratio (ENR).

® Resistor
Selects a test setup that uses two resistors which act as a noise source. One of the
resistors has a low noise or ambient temperature (a cold resistor), the other has a
high noise or ambient temperature (a hot resistor). The noise characteristics of the
resistor are defined by its noise temperatures Ty and T q-
Thot IS temperature of the resistor when it is turned on. T4 is the temperature of
the resistor when it is turned off.

You can select the type of noise source and its characteristics independently for the
Calibration and the Measurement. When you select the resistor noise source, the
application automatically starts the manual measurement mode and communicates
that fact with a message at the bottom of the dialog box.
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5.4.2

Measurement mode was toggled to manual
(it can be changed in the Sweep menu)

Remote command:

Measurement: [SENSe: ] CORRection:ENR[:MEASurement] : TYPE on page 118

Calibration: [SENSe: ] CORRection:ENR:CALibration:TYPE on page 114

Defining the Noise Source Characteristics

The "ENR/TEMP Settings" tab in the "ENR Settings" dialog box contains settings to
characterize the noise source.

The noise characteristics of noise sources with diode characteristics are ususally
defined by their ENR (Excess Noise Ratio). The noise characteristics of noise sources
with resistor characteristics are defined by their noise (or ambient) temperatures (T}
and Tq)- Teoq is typically at a very low temperature of liquid nytrogen or liquid helium.

Both noise source types may have different ENR values during the calibration and the
measurement stage. You can use either the same type of noise source for both cali-
bration and measurement, or use different types of noise sources for calibration and
measurement.

ENR/TEMP Settings Table Settings

urement

Noise Source Resistor

Constant THot [D.D K | TCold [100000.0 K |

Table

Common Noise Source
Calibration

Noise Source Noise Diode

n Constant 15.0 dB
. Table

Temperature

(V[T U] a1 o S 50
COMMON NOISE SOUICE....cuuiiiieeieiie ettt e et e et e e e e e e s s e e e et eesaa e e sann e enaass 51
(072111 0T =110 AT 51
L= 001 0= = U 52
Measurement

Selects the source of the ENR or temperature values.
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Configuring the Noise Source

The frequency characteristics may be approximated by a constant or be based on a
ENR or temperature table.

If the ENR or temperature is a constant, the same values are 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 you have selected a constant
temperature, you have to define the temperatures of the resistor in the input fields next
to the radio button. T, is the temperature of a resistor with a low noise or ambient
temperature; T4 is the temperature of a resistor with a high noise or ambient temper-
ature.

If the noise characteristics are based on a table, the ENR level and temperatures typi-
cally depend 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
and temperature tables see Chapter 5.4.3, "Using an ENR or Temperature Table",

on page 52.

When "Common Noise Source" is on, the ENR is used for both measurement and cali-
bration.

Remote command:

ENR mode: [SENSe:]CORRection:ENR[:MEASurement] :MODE on page 118
Constant ENR: [SENSe: ]CORRection:ENR[:MEASurement] : SPOT on page 118
Select table: [SENSe: ]CORRection:ENR[:MEASurement] : TABLe:SELect

on page 116

Constant temperature: [SENSe: ] CORRection:ENR[:MEASurement] : SPOT:COLD
on page 119

Constant temperature: [SENSe: ] CORRection:ENR[:MEASurement] : SPOT:HOT
on page 119

Common Noise Source
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 115

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

The frequency characteristics may be a constant or be based on a ENR or temperature
table.
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Configuring the Noise Source

If the ENR or temperature is a constant, the same value is used for all frequencies in
the frequency table. If you have selected a constant ENR, you can also define its value
in the input field next to the radio button. If you have selected a constant temperature,
you have to define the temperatures of the resistor in the input fields next to the radio
button. T, is the temperature of a resistor with a low noise or ambient temperature;
Teoiq Is the temperature of a resistor with a high noise or ambient temperature.

If the noise source characteristics are based on a table, the ENR level and temperature
depend on the measurement frequency. In that case, the 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 information on ENR tables see Chapter 5.4.3, "Using an

ENR or Temperature Table", on page 52.

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

Remote command:

ENR mode: [SENSe:]CORRection:ENR:CALibration:MODE on page 113
Constant ENR: [SENSe: ]CORRection:ENR:CALibration:SPOT on page 113
Select table: [SENSe: ]CORRection:ENR:CALibration:TABLe:SELect

on page 114

Constant temperature: [SENSe: ] CORRection:ENR:CALibration:SPOT:COLD
on page 112

Constant temperature: [SENSe: ] CORRection:ENR:CALibration:SPOT:HOT
on page 113

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.

e 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 119

Using an ENR or Temperature Table

The "Table Settings" tab in the "ENR/TEMP Settings" dialog box contains the function-
ality to create and edit ENR or temperature tables.

ENR or temperature tables contain the noise source characteristics for particular fre-
quencies. If the table does not contain ENR or temperature values for one of the mea-
surement frequencies, the application will interpolate between the values.
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The "Table Settings" tab contains a list of ENR and temperature tables currently availa-
ble on the R&S FSWP and shows the table currently in use if the "ENR/TEMP Set-
tings" are enabled.

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

ones.
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Noise Source
Selects the type of noise source you are using for the measurement.

The noise source type affects the data type that the table contains. In case of a "Noise
Diode", the table contains the ENR values of the noise source you are using. In case of
a "Resistor", the table contains the noise temperatures of the resistors (T, and T¢qq)-

For more information on the noise source types see Chapter 5.4.1, "Selecting the Type
of Noise Source", on page 49.

Remote command:
[SENSe:]CORRection:ENR[:MEASurement] : TYPE on page 118

New
Opens the Edit Table dialog box to create a new table.

The contents of the dialog box are empty.

Remote command:

Table selection: [SENSe: ]CORRection:ENR:CALibration:TABLe:SELect

on page 114

and: [SENSe:]CORRection:ENR[:MEASurement] :TABLe:SELect on page 116
Diode: [SENSe:]CORRection:ENR[:MEASurement] : TABLe: DATA on page 115

Resistor: [SENSe: ] CORRection:ENR[:MEASurement] : TABLe: TEMPerature|:
DATA] on page 116

Edit

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

Remote command:

Table selection: [SENSe: ] CORRection:ENR:CALibration:TABLe:SELect

on page 114

and: [SENSe:]CORRection:ENR[:MEASurement] :TABLe:SELect on page 116
Diode: [SENSe:]CORRection:ENR[:MEASurement] :TABLe:DATA on page 115

Resistor: [SENSe:]CORRection:ENR[:MEASurement] : TABLe: TEMPerature|:
DATA] on page 116
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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:

Diode: [SENSe: ]CORRection:ENR[:MEASurement] : TABLe:DELete

on page 115

Resistor: [SENSe:]CORRection:ENR[:MEASurement] : TABLe: TEMPerature:
DELete on page 117

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

An import copies the ENR or temperature table into the default table directory. An
export copies the table to a location outside the default table directory, for example a
memory stick. The file extension has to be *.enr.

Edit Table
Defines the noise source characteristics of a irregular noise source or the loss charac-
teristics of additional measurement equipment.

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

ENR/TEMP Settings Table Settings

Active Tables

Measurement Table

Calibration Table

MNoise Diode

DEFAULT
EXAMPLE

Edit
Delete
Copy To
Import Table

Export Table

"Name" Name of the ENR, temperature or loss table.
"Comment" Comment for the ENR, temperature or loss table.
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"Frequency" Frequency of a particular ENR, temperature or loss value.

"Value" ENR value or loss in dB.
In case of a resistor, the characteristics of the resistor are defined by
the noise temperatures T, and T4 instead of a single value. The

unit in that case is Kelvin (degrees).

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

table.
"Insert" Inserts a new data point above the selected one.
"Delete" Deletes the selected data point.
"Save" Saves the able.
"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 115

Edit temperature table: [SENSe: ]CORRection:ENR[:MEASurement] :TABLe:
TEMPerature[:DATA] on page 116

Edit input loss table: [SENSe: ]CORRection:LOSS: INPut:TARBLe on page 121
Edit output loss table: [SENSe: ] CORRection:LOSS:0UTPut: TABLe on page 122

5.5 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.

6 Treatment of losses in case of resistor noise sources

When you are using a resistor as a noise source, it is not possible to change the loss
characteristics.

When you change back to using a diode as a noise source, the previous loss settings
are not restored. In that case, the best way to handle loss settings is to store them in a
loss table to still have them available later on.

O DEfiNING LOSS. ittt e e e e e e e e e e e e e an 55
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5.5.1 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.
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Loss Settings

Inmput Loss

“ Constant [D.O dB
. Table

g Constant [UJJ dB
. Table

Cutput Loss

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
Source

INPUL LOSS. .. it e et e e e e e e e e e e e e et e e e e e e e eeee e e et et e seeeeeeaaaaaaaaaeeeeenanes 56
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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.

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 5.5.2, "Using a Loss Table",
on page 57.

Remote command:

Loss mode:

[SENSe: ] CORRection:LOSS: INPut:MODE on page 120

Constant loss:

[SENSe:]CORRection:LOSS: INPut:SPOT on page 120

Select loss table:
[SENSe:]CORRection:L0OSS:INPut:TABLe:SELect on page 121

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

HE
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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 5.5.2, "Using a Loss Table",
on page 57.

Remote command:

Loss mode:

[SENSe:]CORRection:LOSS:0UTPut :MODE on page 121

Constant loss:

[SENSe:]CORRection:LOSS:0UTPut:SPOT on page 122

Select loss table:

[SENSe:]CORRection:L0OSS:0UTPut:TABLe: SELect on page 123

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 FSWP 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 121
Create output loss table:
[SENSe:]CORRection:LOSS:0UTPut: TABLe on page 122
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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 121
Edit output loss table:
[SENSe:]CORRection:L0OSS:0UTPut: TABLe on page 122

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:L0OSS:INPut:TABLe:DELete on page 121
Delete output loss table:
[SENSe:]CORRection:L0OSS:0UTPut:TABLe:DELete on page 123

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.

5.6 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 Measur€mMeNt..........cceuveiieeiiiiiicceeee e e e e snnenes 58
e Configuring Level CharacteristiCs. ........uuuiiiiiiiiiiiiiicciiiiieeeee e 60
5.6.1 Configuring the Measurement

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

RBW

Sweep Time

Settling Time

Average
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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 4.6, "Calibration (2nd Stage Correction)",
on page 33.

Remote command:
[SENSe:]CONFigure:CORRection on page 123

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

For more information on the resolution bandwidth see Chapter 4.7, "Separating Signals
by Selecting an Appropriate Resolution Bandwidth", on page 36.

Remote command:
[SENSe: | BANDwidth[:RESolution] on page 125

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 126

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 127

Average
Defines the number of measurements that are used to average the results.
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5.6.2

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 126
Configuring Level Characteristics

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

Ref Level Ref Lewel
i 3
Auto Lewvel Range |3EI.III dB

RF Atten 0.0 dB

L -

Preamplifier

RET LBV L. et e ettt e e e e e e aaaaaans 60
AULO LEVEI RANGE. ... ittt e e e e e e s snneeee 61
N £ (=Y a1 = 11T o TS 61
== Y0 ] o] 1= PP SPUPRPR 61
Ref Level

Turns automatic determination of the reference level on and off.

The reference level is the power level the R&S FSWP 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 FSWP 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".

® 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 61.

® 2nd Stage Correction is off

HE
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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<t>:Y[:SCALe] :RLEVel on page 124
Automatic reference level:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:AUTO on page 124

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 126

RF Attenuation
Defines the RF attenuation of the analyzer.

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 124

Preamplifier
Turns the preamplifier on and off.

The preamplifier should be turned on for a low inherent noise of the analyzer.
For R&S FSWP26 or higher models, the gain is 30 dB if the preamplifier is activated.
For the other models, you can select a gain of 15 dB or 30 dB.
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Remote command:
INPut:GAIN:STATe on page 125

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.

Note that the noise figure uncertainty ist not calculated for frequencies above 67 GHz
because input VSWR values are not specified.

Uncertainty values and systematic error recognition

Note that the uncertainty calculation only takes systematic measurement inaccuracies
into account.

The most significant inaccuracies are:

® uncertainties of the noise source and the analyzer

® input and output matching

® noise figure and gain of the DUT

® 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:

® signal-to-noise ratio during calibration and measurement

® measurement time (if it is too short)

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

® mechanical stability of the test setup

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://www.rohde-schwarz.com/en/
applications/the-y-factor-technique-for-noise-figure-measurements-application-
note_56280-15484.html).

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

® Measurement mode

® 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.


http://www.rohde-schwarz.com/en/applications/the-y-factor-technique-for-noise-figure-measurements-application-note_56280-15484.html
http://www.rohde-schwarz.com/en/applications/the-y-factor-technique-for-noise-figure-measurements-application-note_56280-15484.html
http://www.rohde-schwarz.com/en/applications/the-y-factor-technique-for-noise-figure-measurements-application-note_56280-15484.html
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® |nternal preamplification
® RF Attenuation

® Temperature

® 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.

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 Noise Source if you have to define the val-
ues of the noise source used during calibration.

Common Source for Meas and Cal.......c..coveiiiiiieeiiiiie e 63
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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 Noise Source.

Remote command:
CALCulate:UNCertainty:COMMon on page 128

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 133
CALCulate:UNCertainty:MATCh:SOURce:RL on page 133

CALCulate:UNCertainty:MATCh:SOURce:CALibration[:VSWR] on page 133
CALCulate:UNCertainty:MATCh:SOURce:CALibration:RL on page 133
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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.

Available for noise sources with diode characteristics.

Remote command:

CALCulate:UNCertainty:ENR:UNCertainty on page 130
CALCulate:UNCertainty:ENR:CALibration:UNCertainty on page 129

Temperature Uncert(ainty)

Defines the uncertainty of the hot and cols temperatures of the noise source you are
using.

Refer to the datasheet of the noise source for these values.

Available for resistor noise sources.

Remote command:

CALCulate:UNCertainty:ENR:UNCertainty:COLD on page 131
CALCulate:UNCertainty:ENR:UNCertainty:HOT on page 131
CALCulate:UNCertainty:ENR:CALibration:UNCertainty:COLD on page 130
CALCulate:UNCertainty:ENR:CALibration:UNCertainty:HOT on page 130

Configuring DUT Characteristics
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UsSE MeasuremMeENt ValUEBS.........couuiiieiiieeeeeee ettt et e et e e e r e e e e e e nan e 64
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 131
CALCulate:UNCertainty:MATCh:DUT:IN:RL on page 131
CALCulate:UNCertainty:MATCh:DUT:0UT: [VSWR] on page 132
CALCulate:UNCertainty:MATCh:DUT:0UT:RL on page 132

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.
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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.

® Noise Figure of the DUT
® Gain of the DUT
® Frequency of the DUT

Remote command:

Control automatic DUT characteristics determination:
CALCulate:UNCertainty:DATA:RESults on page 129
Manual definition of DUT characteristics:
CALCulate:UNCertainty:DATA:NOISe on page 129
CALCulate:UNCertainty:DATA:GAIN on page 128
CALCulate:UNCertainty:DATA:FREQuency on page 128

Configuring Analyzer Characteristics

For the analyzer characteristics, the application always uses the data specified in the
datasheet of the R&S FSWP 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.

Input match (VSWR and return loss)
® Gain uncertainty

® Noise figure uncertainty

® 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 134

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:
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CALCulate:UNCertainty:PREamp:NOISe on page 134

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

CALCulate:UNCertainty:PREamp:GAIN on page 134

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 135

CALCulate:UNCertainty:SANalyzer:NOISe:UNCertainty? on page 135

5.7.4 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.

Guidelines

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

The three guidelines are:
® 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.

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

® 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.

® Green light Bl: 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.
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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 FSWP 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 64.
SCPI command:

CALCulate:UNCertainty[:RESult]? on page 134

5.8 Performing Measurements

This chapter contains all functionality necessary to control and perform noise figure
measurements.

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 FSWP User Manual.
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Remote command:
INITiate<n>:CONTinuous on page 137

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.

For details on the Sequencer, see the R&S FSWP User Manual.

Remote command:
INITiate<n>[:IMMediate] on page 137

Calibrate
Initiates a calibration measurement.

For more information see Chapter 4.6, "Calibration (2nd Stage Correction)",
on page 33.

Remote command:

INITiate<n>[:IMMediate] on page 137

when [SENSe: ] CONFigure:CORRection is on.

Sweep Time
Defines the sweep time.

For more information see "Sweep Time" on page 59.

Meas Mode (Auto Manual)
Selects the measurement mode for the hot and cold power measurements.

For more information about the measurement modes see Chapter 4.2, "Measurement
Modes", on page 26.

In manual measurement mode, the application opens a dialog box when you start a
measurement. For more information about its contents see "Performing a manual mea-
surement” on page 26.

Remote command:
[SENSe:]CONFigure:CONTrol on page 139
[SENSe:]CONFigure:MEASurement on page 139
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5.9 Configuring Inputs and Outputs of the R&S FSWP

5.9.1

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 refer to the
R&S FSWP User Manual.

Radio Frequency (RF) Input

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

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

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

Remote command:
INPut:COUPling on page 141

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FSWP 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 (75Q/50Q).

This value also affects the unit conversion.

Remote command:
INPut:IMPedance on page 141

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 analyzer in order to measure
the harmonics for a DUT, for example.

This function requires an additional hardware option.

(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG filter.)
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Configuring Inputs and Outputs of the R&S FSWP

Remote command:
INPut:FILTer:HPASs[:STATe] on page 141

YIG-Preselector
Activates or deactivates the YIG-preselector, if available on the R&S FSWP.

An internal YIG-preselector at the input of the R&S FSWP 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 FSWP, 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 142
External Generator

e Interface Configuration SettiNgS.......uceviiiiiiiiiiiiice e 70
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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.

Input Source Power Sensor External Generator

Measurement " Ings £S5

Configuration S R

source TTL Handshake Level Min

calibration GPIB Address Level Max
LCT=T oL = (o] Y/ o 1= TP TR PRI 70
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GPIB Address / TCP/IP AdAreSS.......cooooviiieeieeeeeeete e e e e e e e e e ee e eeeeevereaaaaanes 71
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Edit Generator SEtUP File... .. 71
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Generator Type
Selects the generator type and thus defines the generator setup file to use.
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Remote command:
SYSTem:COMMunicate:RDEVice:GENerator: TYPE on page 144

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

e GPIB

® 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 144

TTL Handshake
Turning the TTL handshake on and off has no effect for Noise Figure measurements.

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 144
SYSTem:COMMunicate:TCPip:RDEVice:GENerator:ADDRess on page 145

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

Remote command:
SOURce:EXTernal :ROSCillator[:SOURce] on page 144

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 4.4, "External Generator Control", on page 29.

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.
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5.9.2.2 Measurement Configuration

External Generater

Measuramant
Configuration
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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 mea-
surements 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 mea-
surements 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 145

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.
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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 145

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 146

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 143

Frequency Coupling
Defines frequency correction characteristics.

The generator frequency is calculated as follows.

fGenerator = |:(fLO + Oﬁset < 1 >)* Nume’.'ator :| + Offset < 2 >
Denominator
with:

feenerator= generator frequency

fLo= frequency of the analyzer's LO

forset<1>= Offset frequency of the analyzer
forrsetos= Offset frequency of other components

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 142
SOURce:EXTernal : FREQuency [ : FACTor] :NUMerator on page 142
SOURce:EXTernal : FREQuency:OFFSet<offset> on page 142
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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 145

5.9.3 DC Power Output Configuration

The configuration of the DC Power supply is the same as in the Phase Noise applica-
tion.

For a comprehensive description, please refer to the R&S FSWP User Manual.

5.9.4 Signal Source Output Configuration

The configuration of the optional signal source is the same as in the Phase Noise
application.

For a comprehensive description, please refer to the R&S FSWP User Manual.
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6 Analysis

6.1

6.1.1

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

e  Configuring the DiSPIAY......uueeiiiiieei e e e e aaa s 75
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e Limit Line Settings and FUNCHONS........ooi i 84

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 RESUILS..........ccuviiiiiiieee e 75
e Configuring Numerical RESUILS...........ccoiiiiiiiiiiiiec e 77

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

set up the diagram axes.

i

Y-Axis MNoise Figure

Auto Scale On

Max

Min

Symbols
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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 147

Manual minimum value:

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :BOTTom on page 147

Manual maximum value

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :TOP on page 148

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

Remote command:
DISPlay[:WINDow<n>]:TRACe:SYMBols on page 146

Uncertainty
Currently undocumented feature.

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.
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Remote command:
DISPlay[:WINDow<n>] :TRACe:X[:SCALe] on page 147

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.

For more information on each result see Chapter 3, "Measurements and Result Dis-
plays", on page 15.

Result Config, 8| |

Table

Noise
Uncertainty
Temperature Cal PHot

PCold

Y-Factor

Cal PCold

Gain

Trace

Cal Y-Factor

ileli(eRi M 4: Result Table =

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.
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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.
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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".
"Trace Mode"  Selects the trace mode for the corresponding trace.
For more information see Chapter 4, "Measurement Basics",
on page 24.
Remote command:
Trace mode:
DISPlay[:WINDow<n>] :TRACe<t>:MODE on page 149

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

or: TRACE > "Copy Trace"
Copies 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 151

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 78.

The second tab contains functionality to export trace data. For more information see
"Trace Export" on page 79.

The third tab contains functionality to copy traces. For more information see "Copy
Trace" on page 78.
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6.3.1

Trace Export

Using Markers

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

"Export all
traces and all
table results"

"Include Instru-
ment Measure-
ment Settings"

"Trace to
Export"

"Decimal Sep-
arator"

"Export Trace
to ASCII File"

Turns the export of all measurement results (traces and numerical
results) on and off.

If on, selecting a particular trace to export in the "Trace to Export"
dropdown menu is unavailable.

Includes or excludes the measurement configuration as shown in the
channel bar from the export.

Selects the trace that will be exported to a file.

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

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

Remote command:

Decimal separator:

FORMat : DEXPort:DSEParator on page 150
Export trace to ASCII file:
MMEMory : STORe<n>:TRACe on page 151
Selecting a trace:

FORMat :DEXPort:TRACes on page 151
Export the header:

FORMat :DEXPort:HEADer on page 150

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.........cccuuiieiiiiie e e e 79
®  Marker POSItIONING......ccuiiiiiiiicccceie e a e e e e e e e e e e e eraees 82

Marker Configuration
The "Marker Configuration" dialog box and the "Marker" menu contain all functionality
necessary to control markers.

You can access the "Marker" menu with the MKR key and the "Marker Configuration”
dialog box with the "Marker Config" softkey.

The "Marker Configuration" dialog box consists of two tabs.
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The "Markers" tab contains functionlity to define characteristics for each marker.
o1 Clrw 2(32#1"“

Marker Marker Settings

Ref

Selected State X-value Marker

Trace

The "Marker Settings" tab contains general marker functionality.

Markers Marker Settings

Marker Table

s on [ off |

Marker Info
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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.

"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 161
CALCulate<n>:DELTamarker<m>[:STATe] on page 163

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 160

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.

® 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.
* Type
Selects the marker type. For more information see "Marker Type" on page 81.
® Trace

Selects the trace the marker is positioned on.

Marker Table Display
Defines how the marker information is displayed.
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"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" Displays the marker information within the diagram area.

Remote command:
DISPlay:MTABle on page 166

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

L ll::ll'i: |:::|r"|,.-'-.,r
M1[1] 86.73 dBpV

&0.060000 MHz

Remote command:
DISPlay:MINFo[:STAT] on page 165

6.3.2 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.

ST (=T ALY F= T ST N 82
= 1R o o 1R 83
SEAICN NEXE PRAK.....ceeeteiiiiieieeee e e e e e e e e e e e e s e eab e e e e e eaaaanss 83
S T=Y= 1o T 1Y/ 1o T a1 T o R 83
SearcCh NEeXt IMINIMUM ... oo e e e et e e e e e e eab e e e e e eeraa e e e eers b nns 83
Marker 10 SINGle Fre&QUENCY .. ..uuu e e e e e e e e e e e e e e e e eeeeeeaees 84

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.
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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 167
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 167
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 167
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 166
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 168
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 169
CALCulate<n>:DELTamarker<m>:MAXimum:LEFT 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 168
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 169

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.
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Limit Line Settings and Functions

Remote command:

CALCulate<n>:MARKer<m>:MINimum:NEXT on page 167
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 167
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 168
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 169
CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 169
CALCulate<n>:DELTamarker<m>:MINimum:RIGHt 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 25.

Limit Line Settings and Functions

Access: "Overview" > "Analysis" > "Lines"
or: LINES > "Line Config"

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

Stored limit line settings

When storing and recalling limit line settings, consider the information provided in the
Data Management chapter of the R&S FSWP User Manual.

6.4.1

o Limit Line Management...........ooiiiiiiiiii e 84
®  Limit LiN€ DetailS..cccciiiiieiei i 87
Limit Line Management

or: LINES > "Line Config" > "Limit Lines"

Access to limit line settings

» "Overview" > "Analysis" > "Lines" > "Limit Lines"
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Disabile All
Lines

Comment:

WView Filter: Show compatible Show ines for Noise

For the limit line overview, the R&S FSWP 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 87.

[N = T = T 85
U, ettt ettt e et e e e e e e et et et e eeeeee e et e bbb aaieseeeeeaeaaaaatet et ererrrrrara bbb ——————————_ 85
(0] 40T o = 11101113V SRRSO 85
RV o111 OO P PP PP PPRTR 86
Traces t0 D8 ChECKEA........o i et e e e eeaaan 86
(070] 414 T=T0 )P0 86
Show compatible liMit INES.........uueiiiiiiiei e 86
SHOW lINES fOF NOISE...uuuuuiiiiiieie i e e s e e e e e e e e e e e e e e e e e e e eeeeeesear b b aaaaaaas 86
Create NEW LiNE.....oooeeeeeeeiiitteeeee ettt s e s e e e e e e e aeaaeaseeseeeeeeessranes 86
Lo 1 IR = TSP 86
(077 o)V I 1= T PSPPI 86
(LY [ (Y [ = TSR 86
[ TF=T o) LY AN I T 1= N 86
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.
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Visibility
Displays or hides the limit line in the diagram. Up to 8 limit lines can be visible at the
same time. Inactive limit lines can also be displayed in the diagram.

Remote command:
CALCulate<n>:LIMit<k>:LOWer:STATe on page 156
CALCulate<n>:LIMit<k>:UPPer:STATe on page 157
CALCulate<n>:LIMit<k>:ACTive? on page 157

Traces to be Checked

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

Remote command:
CALCulate<n>:LIMit<k>:TRACe<t>:CHECk on page 160

Comment
An optional description of the limit line.

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<n>:LIMit<k>:COPY on page 158

Delete Line
Delete the selected limit line configuration.

Remote command:
CALCulate<n>:LIMit<k>:DELete on page 158

Disable All Lines
Disable all limit lines in one step.
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Limit Line Settings and Functions

Remote command:
CALCulate<n>:LIMit<k>:STATe on page 159

Limit Line Details
or: LINES > "Line Config" > "Limit Lines" > "New" / "Edit" / "Copy To"

Access to limit line design

» "Overview" > "Analysis" > "Lines" > "Limit Lines" > "New" / "Edit" / "Copy To"
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Name
Defines the limit line name. All names must be compatible with Windows conventions
for file names. The limit line data is stored under this name (with a . LIN extension).
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Remote command:
CALCulate<n>:LIMit<k>:NAME on page 153

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

Remote command:
CALCulate<n>:LIMit<k>:COMMent on page 153

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.

Data points

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

Remote command:
CALCulate<n>:LIMit<k>:CONTrol[:DATA] on page 154
CALCulate<n>:LIMit<k>:LOWer [:DATA] on page 155
CALCulate<n>:LIMit<k>:UPPer[:DATA] on page 156

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<n>:LIMit<k>:CONTrol:SHIFt on page 155

Shifty
Shifts the y-value of each data point vertically by the defined shift width.

Remote command:
CALCulate<n>:LIMit<k>:LOWer:SHIFt on page 156
CALCulate<n>:LIMit<k>:UPPer:SHIFt on page 157

Save
Saves the currently edited limit line under the name defined in the "Name" field.
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7 Remote Control Commands for Noise Mea-
surements

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

Universal functionality
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 FSWP 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).
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e Controlling the Noise Figure Measurement Channel.............cccccceeeeeeeiiiiicccinineneen. 95
o Working with Windows in the Display..........cccoaiiiiiiiiieeeeeeeeee e 98
o General WINdoW COMMEANGS.......eeiiiiiiiaieaiiaiieieiiee e e e e e e e ee e e e e e e e e e e e s e aanenes 104
o Measurement RESUILS........o e 105
e Defining the Measurement FreqQUENCY........ccuueeiiiiiiiiiii e 106
o Selecting DUT CharacteristiCs. .. .. e e sseceeeeee e e e e e snenes 110
e Configuring the NOISE SOUFCE........cuiiiiiiiee it e e 112
o Configuring AdditioNal LOSS........ccccciiiiiiiiieeee et a e 120
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®  WOrking With IMarkers...... ... 160
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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 FSWP.

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.

® 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.

® Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S FSWP follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

® Default unit
This is the unit used for numeric values if no other unit is provided with the parame-
ter.

® 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>]:Z200M: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<l...4>]:200M:STATe

DISPlay:Z0OO0OM: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,MTABRle

Parameters may have different forms of values.
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7.2.6.2
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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.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

® NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned 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 91.

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.
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INSTrument:CREate:DUPLicate

This command duplicates the currently selected measurement channel, i.e creates 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. "IQAnalyzer" -> "IQAnalyzer2").

The channel to be duplicated must be selected first using the INST: SEL command.

Example: INST:SEL 'PhaseNoise'
INST:CRE:DUPL
Duplicates the channel named 'PhaseNoise' and creates a new
measurement channel named 'PhaseNoise 2.

Usage: Event

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>
This command adds an additional measurement channel.

The number of measurement channels you can configure at the same time depends on
available memory.

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 96.

<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see TNSTrument : LIST? on page 96).

Example: INST:CRE PNO, 'PhaseNoise 2'
Adds an additional phase noise channel named "PhaseNoise 2".
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INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>
This command replaces a measurement channel with another one.

Setting 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 96.

<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 96).

Example: INST:CRE:REPL 'PhaseNoise', PNO, 'PNO2'
Replaces the channel named 'PhaseNoise' by a new measure-
ment channel of type 'Phase Noise' named 'PNO2'.

Usage: Setting only

INSTrument:DELete <ChannelName>
This command deletes a measurement channel.

If you delete the last measurement channel, the default "Phase Noise" channel is acti-

vated.
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 'PhaseNoise'
Deletes the channel with the name 'PhaseNoise’.
Usage: Event

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 2 measurement channels:
'PNO', 'PhaseNoise', 'PNO', 'PhaseNoise2'
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Usage: Query only

Table 7-1: Available measurement channel types and default channel names
Application <ChannelType> Parameter Default Channel Name*)
Phase Noise PNOISE Phase Noise
Spectrum (R&S FSWP-B1) | SANALYZER Spectrum

1/Q Analyzer (R&S FSWP- | 1Q I1Q Analyzer

B1)

Analog Demodulation ADEM Analog Demod
(R&S FSWP-K7)

Noise Figure Measure- NOISE Noise

ments (R&S FSWP-K30)

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

INSTrument:REName <ChannelName1>, <ChannelName2>
This command renames a measurement channel.

Parameters:
<ChannelName1>  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 'PhaseNoise', 'PNO’
Renames the channel with the name 'PhaseNoise' to 'PNO".

Usage: Setting only

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

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

Also see

® INSTrument:CREate[:NEW] on page 95

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 96.

<ChannelName> String containing the name of the channel.
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Example: INST IQ
Activates a measurement channel for the 1/Q Analyzer applica-
tion (evaluation mode).
INST 'MyIQSpectrum'
Selects the measurement channel named 'MylQSpectrum' (for
example before executing further commands for that channel).

Usage: SCPI confirmed

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?'
Selects the channel for "Spectrum2"”.
SYST:PRES:CHAN:EXEC
Restores the factory default settings to the "Spectrum2" channel.

Usage: Event

Manual operation: See "Preset Channel" on page 41

Working with Windows in the Display

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application,
some parameters for the following commands also depend on the selected measure-
ment channel.
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LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display in the active measurement channel.

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.
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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? 'l',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

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 "Cal Y-Factor" on page 20
See "Cal Power (Hot)" on page 21
See "Cal Power (Cold)" on page 21
See "Result Table" on page 21
See "Marker Table" on page 22

Table 7-2: <WindowType> parameter values for Noise Figure application

Parameter value Window type

CPCold Cal Power (Cold)

CPHot Cal Power (Hot)
CYFactor Cal Y-Factor

GAIN Gain result display
MTABIe Marker table

NOISe Noise figure result display
PCOLd Power cold result display
PHOT Power hot result display
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Parameter value Window type

RESults Result table

TEMPerature Noise temperature result display
YFACtor Y-Factor result display

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows in the active mea-
surement channel from top left to bottom right. The result is a comma-separated list of
values for each window, with the syntax:

<WindowName_1>,<WindowIndex_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 in the active measure-
ment channel.

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.

Example: LAY:WIND:IDEN? '2'
Queries the index of the result display named '2'.
Response:
2

Usage: Query only
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LAYout:REMove[:WINDow] <WindowName>

This command removes a window from the display in the active measurement channel.

Parameters:
<WindowName> String containing the name of the window.

In the default state, the name of the window is its index.
Example: LAY:REM '2'

Removes the result display in the window named '2".
Usage: 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 in the active measurement channel while keeping
its position, index and window name.

To add a new window, use the LAYout : ADD [ : WINDow] ? command.

Parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
measurement channel, use the LAYout :CATalog [ :WINDow] ?
query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 98 for a list of available
window types.

Example: LAY:REPL:WIND '1l',MTAB

Replaces the result display in window 1 with a marker table.

LAYout:SPLitter <Index1>,<Index2>,<Position>

This command changes the position of a splitter and thus controls the size of the win-
dows on each side of the splitter.

Compared to the DIsPlay [ :WINDow<n>] : SIZE on page 105 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter per-
manently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command will not work,
but does not return an error.
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Figure 7-1: SmartGrid coordinates for remote control of the splitters

Parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).

The point of origin (x =0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 7-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100

Example: LAY:SPL 1,3,50
Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Table') to the center (50%) of the screen, i.e. in the fig-
ure above, to the left.

Example: LAY:SPL 1,4,70
Moves the splitter between window 1 ('Frequency Sweep') and 3
('Marker Peak List') towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70
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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 98 for a list of available
window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
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) in the active measurement channel.

Note: to query the index of a particular window, use the LAYout : IDENtify [ :
WINDow] ? command.

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
A\l 2 A\l

Usage: Query only

LAYout:WINDow<n>:REMove

This command removes the window specified by the suffix <n> from the display in the
active measurement channel.
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General Window Commands

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Example: LAY :WIND2 :REM
Removes the result display in window 2.

Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>) in the active measurement channel.

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 98 for a list of available
window types.

Example: LAY:WIND2:REPL MTAB

Replaces the result display in window 2 with a marker table.

General Window Commands
The following commands are required to configure general window layout, independent
of the application.

DISPIAY:FORMAL..........ceeeieeeeeereretiit i ereaeaeieseeeeeeeaeeeseeeeeereesssrstarabaaa— e ieseseeeeeasaasesserenes 104
DISPIaY[:WINDOWSNZ]:SIZE.....uutuutuuuuiiiieieieseeeeeaeeeieeeeeeeeeeseestsrnnnnna e aeeeeeasaasasaeeeeenenes 105

DISPlay:FORMat <Format>

This command determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL
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Measurement Results

DISPlay[:WINDow<n>]:SIZE <Size>

This command maximizes the size of the selected result display window temporarily.
To change the size of several windows on the screen permanently, use the LAY : SPL
command (see L.AYout:SPLitter on page 101).

Parameters:

<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.

SMALI

Reduces the size of the selected window to its original size.

If more than one measurement window was displayed originally,
these are visible again.

*RST: SMALI

Example: DISP:WIND2:LARG

Measurement Results

The following commands are necessary to query measurement results.

TRACESNZTDATALZ. et eeeetee e eeeeee et eees e et et eeeeee s eeeeeseesesee e esee st sseeseeseseseeteneeeeeeneseeens 105

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



<Result>

Return values:
<TraceData>

Example:

Usage:

Manual operation:

Defining the Measurement Frequency

Selects the result display to be read out.

CPCold

Queries calibration power (cold) results.
CPHot

Queries calibration power (hot) results.
CYFactor

Queries calibration y-factor results.
GAIN

Queries gain reusilts.

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.

For any graphical result display, the command returns one result
for each measurement point.
The unit depends on the result you are querying.

TRAC? TRACE1,GAIN
Queries the gain results for the first trace.

Query only

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 "Cal Y-Factor" on page 20

See "Cal Power (Hot)" on page 21
See "Cal Power (Cold)" on page 21
See "Result Table" on page 21

7.7 Defining the Measurement Frequency

The following commands are necessary to define the frequency characteristics of the
noise figure measurement.
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[SENSe:]CONFigure:FREQUENCY:CONTINUOUS. .....eeeieieeeeeiieereienintntaeaaaeeeeeaeaaaaaaaaeaenaees 107
[SENSe:]CONFigure:FREQUENCY:SINGIE. .....cceeeeieieeeeiieieiiiiiit e e e e e e e e e e e e e aeeeeeeeeeeeeees 107
[SENSe:]CONFIgure:LIST:CONTINUOUS. ..ccuuiitieteeiteeeie et e eee e et e ee e e e eeae e et e ee e e e eenneeanaees 107
[SENSE: ]CONFIGUrE:LIST:SINGLE. ..uuuuuiiieieieeeeeeeeeeeeeeeeeeeeeeeet et ee e e e e e e e e eeaeaaeaeeeeeeeees 108
[SENSE:IFREQUENCY:CENLE.....ceiviiiieiiteitiiieeiieieie e e e e e e eeeeeeeeeeeeeeeeeraeeenrasannnaa e s e e eaeeaaaeas 108
[SENSE:IFREQUENCY:LIST:DATA. . it ttttiie it ettt et e ettt e e e e eerr s s e e e eab s e e e e et e s e e e eesaa s 108
[SENSE:ISWEED: POINLS. ..cetttueieeieeeiiieeeeeeiet s e e e e eeietae e e eeeeeta e e eeeeeataeaeseeannaaeeerensanaaaaaes 108
[SENSE:JFREQUENCY:SINGIE......eeeeeereeeseseeseeeesseeseseesesseseeseseeeeseeseseeneseeseseesesneseseaseseen 109
[SENSe:]FREQUENCY:SINGIE:COUPING. .....eeeeeereeeeseeseeeeeeseseeeeeeseeeeseseeseeeesessseseseneanes 109
[SENSE:]JFREQUENCY:SPAN. ... .ciiiiiie ettt e e e e e e e e e e e e e e e eeeeeeeeenaeeesennnnnnaans 109
[SENSE:IFREQUENCY:STARL.....cciiiiieieieeeeeeeieteiettat e ssae s e e e e e eeaaaaaaeseeeeeeeeeeneesnnensnnnnnnnnnn 110
[SENSE:IFREQUENCY:STEP....ciii it i i iee e ettt e s e s e e e e e e e e e e e e e e e e e eeeeeeeeeanrnnnnaaannns 110
[SENSE:IFREQUENCY:STOP....iiiiiiiiiie e e i ettt e e ettt e e e e e s eets s e e e e e asaae s e e e eeeaa s e s aeeaasnaseaaeees 110

[SENSe:]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 43

[SENSe:]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 43

[SENSe:]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.
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Usage: Event

Manual operation: See "Tuning Mode" on page 43

[SENSe:]CONFigure:LIST:SINGLe

This command configures the software to perform a frequency list measurement in sin-
gle sweep mode.

Example: CONF:LIST:SING
INIT
Selects and initiates a single frequency list measurement.

Usage: Event

Manual operation: See "Tuning Mode" on page 43

[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 43

[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 47

[SENSe:]SWEep:POINts <SweepPoints>

This command defines the number of measurement points analyzed during a sweep.



Parameters:
<SweepPoints>

Example:

Manual operation:

Defining the Measurement Frequency

Range: 1 to 500
*RST: 20

SWE : POIN 100
Defines 100 measurement points.

See "(Measurement) Points" on page 44
See "(Measurement) Points" on page 46

[SENSe:]JFREQuency:SINGle <Frequency>

This command defines the frequency for single frequency measurements.

Parameters:
<Frequency>

Example:

Manual operation:

The minimum and maximum frequency depend on the hard-
ware. Refer to the datasheet for details.

*RST: 100 MHz

FREQ:SING 200MHZ
Defines a measurement frequency of 200 MHz.

See "Center" on page 43
See "Single (Frequency)" on page 45

[SENSe:]FREQuency:SINGle:COUPIling <State>

This command couples or decouples the frequency to the contents of the sweep list.

Parameters:
<State>

Example:

Manual operation:

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

FREQ:SING:COUP ON
Couples single frequency measurements to the frequency list.

See "Coupled to Sweep List" on page 45

[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
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Selecting DUT Characteristics

Example: FREQ:SPAN 500MHZ
Defines a span of 500 MHz.

Manual operation: See "Span" on page 44

[SENSe:]JFREQuency:STARt <Frequency>
This command defines the start frequency.

If you change the start frequency, the application creates a new frequency list.

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 44

[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 44

[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 44

Selecting DUT Characteristics

The following commands are necessary to define DUT characteristics.
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[SENSe:]CONFigure:MODE:SYSTem:IF:FREQUENCY.......ccceiiiieiiiieiiiieieiee e 111
[SENSe:]CONFigure:MODE:SYSTemM:LO:FREQUENCY....cctiiirieiniuueieaaaaaaaeaeaeeeeeaaaaaaeeeeeees 11
[SENSE:JCONFIGUIEMODE:DUT........eeeeeeseeeeeeseeeseeeseeseeeseeeeseeeeeeseseeeseeseseseseeseeeseensenenes 111
[SENSe:]CORRECHON:IREJECHON. ......cceeeeeeieiieiiiririieaeaeieeeeseeeeaeaeeeeseeereeeeeeererssraranaana—nn 112

[SENSe:]CONFigure:MODE:SYSTem:IF:FREQuency <Frequency>

This command defines the frequency for DUTs with a fixed IF.

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 48

[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 48

[SENSe:]CONFigure:MODE:DUT <DUTType>
This command selects the type of DUT you are testing.

Parameters:
<DUTType> AMPLifier
Measurements on fixed frequency DUTSs.

DOWNconv
Measurements on down-converting DUTSs.

UPConv
Measurements on up-converting DUTSs.

*RST: AMPLifier

Example: CONF : MODE : DUT DOWN
Selects the measurement mode for a down-converting DUT.

Manual operation: See "Mode" on page 48
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[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 O

Turns image rejection off.

Manual operation: See "Image Rejection" on page 49

Configuring the Noise Source

The following commands are necessary to define the noise source characteristics.

[SENSe:]CORRection:ENR:CALibration:SPOT:COLD......cceeeieieieeeeeeeeeieeeeeeeeeeevevvevevennans 112
[SENSe:]CORRection:ENR:CALibration:SPOT:HOT......uciiiiiiiiiieeeeeeeeceeeee e ee s 113
[SENSe:]CORRection:ENR:CALIbration:MODE..........cciiieiiiiieieeeeeeiice s eeeeeeiise s e eeeeena e aaeees 113
[SENSe:]CORRection:ENR:CALIbration:SPOT..... oottt 113
[SENSe:]CORRection:ENR:CALibration:TABLE:SELECE. ....ceevriiiieiniiiaaaaae e e e e e e eeaaaaeaeeeeeees 114
[SENSe:]CORRection:ENR:CALIbration: TYPE.......coui it ee e 114
[SENSe:]CORRECHON:ENRICOMMON.........cceeeeieieieeeeereretireataaaaeieseseeeeeaaaasesereereeeesssseres 115
[SENSe:]CORRection:ENR[:MEASurement]:TABLE:DATA. ...cccieeeeiieeeeeieeeeeeeeeeeeevrarsrnans 115
[SENSe:]CORRection:ENR[:MEASurement]:TABLE:DELEE .......cevvueieeeeeiriieeeeeeeeeieeee e, 115
[SENSe:]CORRection:ENR[:MEASUrement]: TABLE:LIST?..cuuuciiiiiieiiee i eeeeeeicie e e e e e e 116
[SENSe:]CORRection:ENR[:MEASurement]: TABLE:SELECE........coeiiiiimiminiiiccaaaaeae e e 116
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature[:DATA].........ceeeeeeeeenrnnnnn 116
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature:DELete...........cccuvrvveeeenn.. 117
[SENSe:]CORRection:ENR[:MEASurement]: TABLe:TEMPerature:LIST?.....ccceveveiiieinennnnenn. 117
[SENSe:]CORRection:ENR[:MEASUreMent]:MODE...........ccuuuieeeeeriiiieeeeeeerieeeeeeeeenieeeeaeens 118
[SENSe:]CORRection:ENR[:MEASUremMeNnt]:SPOT.....c.ceciiiiiiieeeeeeeeiieeeeeeeeiteeeeeeeereeeeeeeeees 118
[SENSe:]CORRection:ENR[:MEASUreMent]: TYPE.......cciceiiiiii e eeeeeice e e e eeeens 118
[SENSe:]CORRection:ENR[:MEASuUrement]:SPOT:COLD......cccituiiiiiiiieeeeeeeee e 119
[SENSe:]CORRection:ENR[:MEASUrement]:SPOT:HOT.......ccceveiiiieeieeeeeeeeieae e 119
[SENSe:]CORRECHON: TEMPEIAUIE. ........ceeeeeeeeeeieriiiiiiieieaeaeeeseeeeeeeaeeeeeeeeeeeeesessssararaaaaaans 119

[SENSe:]CORRection:ENR:CALibration:SPOT:COLD <Temperature>

This command defines a constant temperature of a resistor not supplied with power
(Teoiq) Used during calibration.

The command is available when you have selected a noise source with resistor char-
acteristics with [SENSe: ]CORRection:ENR:CALibration:TYPE.

Parameters:
<Temperature> Temperature in degrees Kelvin.

*RST: 77K
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Example: CORR:ENR:CAL:TYPE RES
CORR:ENR:CAL:SPOT:COLD 100
Defines a cold temperature of 100 K.

Manual operation: See "Calibration" on page 51

[SENSe:]CORRection:ENR:CALibration:SPOT:HOT <Temperature>

This command defines a constant temperature of a resistor supplied with power (T,)
used during calibration.

The command is available when you have selected a noise source with resistor char-
acteristics with [SENSe: ]CORRection:ENR:CALibration:TYPE.

Parameters:

<Temperature> Temperature in degrees Kelvin.
*RST: 77K

Example: CORR:ENR:TYPE RES

CORR:ENR:CAL:SPOT:HOT 300
Defines a cold temperature of 300 K.

Manual operation: See "Calibration" on page 51

[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.

Manual operation: See "Calibration" on page 51

[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).
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Parameters:

<ENR> Range: -999.99 to 999.99
*RST: 15
Default unit: dB

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.

Manual operation: See "Calibration" on page 51

[SENSe:]CORRection:ENR:CALibration:TABLe:SELect <TableName>
This command selects an ENR or temperature table for calibration.

Note that the contents of the table are independent of whether you use it for calibration
or the actual measurement. When you want to edit a table, regardless if you want to
use it later for a measurement or for calibration, you have to use [SENSe:
JCORRection:ENR[:MEASurement] : TABLe: SELect. This command only selects
a table for calibration.

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'.

Manual operation: See "Calibration" on page 51
See "New" on page 53
See "Edit" on page 53

[SENSe:]CORRection:ENR:CALibration:TYPE <Type>
This command selects the type of noise source you are using for the calibration.

Parameters:

<Type> DIODe
Selects a noise source with diode characteristics.
RESistor
Selects a noise source with resistor characteristics.
When you select this noise source type, the application automat-
ically selects the manual measurement mode (see [SENSe:
JCONFigure:CONTrol).

*RST: DIODe

Example: CORR:ENR:CAL:TYPE RES
Selects a noise source with resistor characteristics.
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[SENSe:]CORRection:ENR:COMMon <State>
This command turns the use of a common ENR on or off.

For more information see "Common Noise Source" on page 51.

Parameters:
<State> ON | OFF
Example: CORR:ENR:COMM ON

Turns the use of a common ENR on.

Manual operation: See "Common Noise Source" on page 51

[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.

To select the ENR table you want to edit, use [SENSe: ] CORRection:ENR] :
MEASurement] : TABLe:SELect.

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 53
See "Edit" on page 53
See "Edit Table" on page 54

[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
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Manual operation: See "Delete” on page 54

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:LIST?
This command queries all ENR tables available in the application.

Return values:

<Tables> String containing the names of the tables as a comma separated
list.
Example: CORR:ENR:TABL:LIST

would return, e.g.
'Tablel, Table2, Table3'

Usage: Query only

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:SELect <TableName>
This command selects an ENR or temperature table for the actual measurement.

When you want to edit a table, regardless if you want to use it later for a measurement
or for calibration, you have to use this command. [SENSe:]CORRection:ENR:
CALibration:TABLe:SELect only selects a table for calibration.

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 50
See "New" on page 53
See "Edit" on page 53

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:TEMPerature[:DATA]
<Frequency>, <Thot>, <Tcold>

This command defines the contents of the currently selected temperature table.

The temperature table should contain an two temperature values for all measurement
points.

If you create a new table with this command, it will overwrite the current entries of the
frequency list.

To select the temperature table you want to edit, use [SENSe: ] CORRection:ENR] :
MEASurement] : TABLe:SELect



Parameters:
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<Frequency>, <Thot>,Each entry of the temperature table consists of one measure-

<Tcold>

Example:

Manual operation:

ment point and the corresponding temperature values.
The table can contain up to 500 entries.

<Frequency>
Frequency of the measurement point.
The range is from 0 Hz to 999.99 GHz.

<Thot>

Temperature of the noise source when it is off for the corre-
sponding measurement point.

The range is from 0 K to 100000 K.

<Thot>

Temperature of the noise source when it is on for the corre-
sponding measurement point.

The range is from 0 K to 100000 K.

CORR:ENR:MEAS:TABL:TEMPDATA 1MHZ,10,100, 2MHZ,
12,150
Defines a new temperature table with two measurement points.

See "New" on page 53
See "Edit" on page 53
See "Edit Table" on page 54

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:TEMPerature:DELete

<TableName>

This command deletes a temperature table.

Parameters:
<TableName>

Example:

Manual operation:

String containing the name of the table.

CORR:ENR:MEAS:TABL:TEMP:DEL 'TemperatureTable'
Deletes the table with the name "TemperatureTable'.

See "Delete” on page 54

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:TEMPerature:LIST?

This command queries all temperature tables available in the application.

Return values:
<Tables>

Example:

Usage:

String containing the names of the tables as a comma separated
list.

CORR:ENR:TABL:TEMP:LIST

would return, e.g.
'Tablel, Table2, Table3'

Query only
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[SENSe:]CORRection:ENR[:MEASurement]:MODE <Mode>

This command selects the ENR mode for the actual measurement.

Parameters:
<Mode>

Example:

Manual operation:

SPOT
Uses a constant ENR value for all measurement points (see
[SENSe:]CORRection:ENR[:MEASurement]:SPOT)

TABLe
Uses the contents of the ENR table.
*RST: SPOT

CORR:ENR:MODE SPOT
Uses a constant ENR value for all measurement points.

See "Measurement" on page 50

[SENSe:]CORRection:ENR[:MEASurement]:SPOT <ENR>

This command defines the constant ENR for all measurement points during the actual

measurement.

Parameters:
<ENR>

Example:

Manual operation:

Range: -999.99 to 999.99
*RST: 15
Default unit: dB

CORR:ENR:MODE SPOT

CORR:ENR:SPOT 30

Selects constant ENR value mode and defines an ENR of 30 dB
for all measurement points.

See "Measurement" on page 50

[SENSe:]CORRection:ENR[:MEASurement]:TYPE <Type>

This command selects the type of noise source you are using for the measurement.

Parameters:
<Type>

Example:

Manual operation:

DIODe
Selects a noise source with diode characteristics.

RESistor

Selects a noise source with resistor characteristics.

When you select this noise source type, the application automat-
ically selects the manual measurement mode (see [SENSe:
]CONFigure:CONTrol).

*RST: DIODe

CORR:ENR:TYPE RES
Selects a noise source with resistor characteristics.

See "Noise Source" on page 53
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[SENSe:]CORRection:ENR[:MEASurement]:SPOT:COLD <Temperature>

This command defines a constant temperature of a resistor not supplied with power
(Teoiq) Used during measurements.

The command is available when you have selected a noise source with resistor char-
acteristics with [SENSe: ]CORRection:ENR[ :MEASurement] : TYPE.

Parameters:

<Temperature> Temperature in degrees Kelvin.
*RST: 77K

Example: CORR:ENR:TYPE RES

CORR:ENR:SPOT:COLD 100
Defines a cold temperature of 100 K.

Manual operation: See "Measurement" on page 50

[SENSe:]CORRection:ENR[:MEASurement]:SPOT:HOT <Temperature>

This command defines a constant temperature of a resistor supplied with power (T,)
used during measurements.

The command is available when you have selected a noise source with resistor char-
acteristics with [SENSe: ] CORRection:ENR[ :MEASurement] : TYPE.

Parameters:

<Temperature> Temperature in degrees Kelvin.
*RST: 77K

Example: CORR:ENR:TYPE RES

CORR:ENR:SPOT:HOT 300
Defines a cold temperature of 300 K.

Manual operation: See "Measurement" on page 50

[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 52
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7.10 Configuring Additional Loss

The following commands are necessary to define loss resulting from equipment in the
measurement setup.

[SENSe:]CORRecCtion:LOSS:INPULIMODE........cceiiiiieiieeie e e e e 120
[SENSe:]CORRECHON:LOSS:INPULSPOT .. uuiitiiiiiieieieieeeeeeeeeeeeeee e eeeeeeerarabn e e e 120
[SENSe:]CORRECHON:LOSS:INPULTABLE. ...ccieieeeieeeeeeeeeeeeeeeeeeettatebe e se e e e e e e e eaaaasaeeeees 121
[SENSe:]CORRection:LOSS:INPUt: TABLE:DELELE ....cccvvveeieeeieeiieeeeeeeriee et eeeenaans 121
[SENSe:]CORRection:LOSS:INPUL: TABLE:SELEC......cvuuieeeeieeiieeeeeeeeeee e 121
[SENSe:]CORRection:LOSS:OUTPULMODE...... ...t 121
[SENSe:]CORReCtion:LOSS:OUTPULSPOT ...ttt 122
[SENSe:]CORRECtioN:LOSS:OUTPUL TABLE. ....uutaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenenneeeae e s 122
[SENSe:]CORRection:LOSS:OUTPUt: TABLE:DELELE ..vuvvreeieieeeeieeeeeeeeeeeieeeeeeeeeeevevvevevnanes 123
[SENSe:]CORRection:LOSS:OUTPUt: TABLE:SELECE.......cceeeeeeeeeeeeeeeeeeeveretee e 123

[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 120).

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 56

[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 56
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[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.

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:INP:TABL 1MHz,10,2MHz,12
Defines a new input loss table with two measurement points.

Manual operation: See "Edit Table" on page 54
See "New" on page 57
See "Edit" on page 58

[SENSe:]CORRection:LOSS:INPut:TABLe:DELete <TableName>

This command deletes an input loss table.

Parameters:
<TableName> String containing the name of the table.
Example: CORR:LOSS:INP:TABL:DEL 'InputLoss'

Deletes the table with the name 'InputLoss'.

Manual operation: See "Delete" on page 58

[SENSe:]CORRection:LOSS:INPut:TABLe:SELect <TableName>

This command selects an input loss table.

Parameters:
<TableName> String containing the table name.
Example: CORR:LOSS:INP:TABL:SEL 'InputLoss'

Selects a table called 'InputLoss'.

Manual operation: See "Input Loss" on page 56

[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 122).
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 56

[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 56

[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 54
See "New" on page 57
See "Edit" on page 58

[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:0OUTP:TABL:DEL 'OutputLoss'

Deletes the table with the name 'OutputLoss'.

Manual operation: See "Delete" on page 58

[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 56

Configuring the Analyzer

The following commands are necessary to configure the analyzer.

[SENSe:]CONFigure:CORRECHON. ......uuurririieriieeeeesieisiiinnrreeeeeeaeesesssassnrssreeeresseesseesnsnssnns 123
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEJ:RLEVEL.....ccetrrrrrrrrnrnrniiiiieieeeeeeeeeeeeeeeeeeeeens 124
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALEe]:RLEVEl:AUTO..........coerrrrrrrrrrrrrrrrnrnncee e, 124
1N U0 AN I =Y o TE =TT o T 124
INPUEGAINLEVALUE]. .. et eeeeeseeseeeeseeseseeseseeseseeseseesesseseseesesseseeseseeseseeseseeseseeseseenen 125
LU 7 [N RS 1N I PN 125
[SENSe:IBANDWIAth[:RESOIULION]...cevvrrrririririieieieieeeeeeeeeeeeeeeeeeeeeeeeressrarassaaeaeeeeeeeeas 125
[SENSE: ]CORRECHON IS TATE] . i eeeittteieeeieitiaeeeeeeetteaeeeeeeaataeeeeseetaaaeeeerersaasaeesrernaaaaees 126
[SENSE:JSWEEP:ICOUNTL....covtuieieeiiieiiieeee ettt e e e e e e eetee e e e e e et beeeeeeeeateeeeserasnaeeaesenranaeaaens 126
[SENSEISWEED: TIME .. veeeteeeeeeeeeeeeseeeeeeeeseeseseseeseseseseeseesseesaeseesseseessessessseseeseeesessesenenes 126
SYSTem:CONFIgure:DUTIGAIN. .. ...ttt e e e e e e e e 126
SYSTemM:CONFIQUre:DUT:STIME. .. .ciieieieii ettt e e e e e e e e e e e e eans 127

[SENSe:]CONFigure:CORRection
This command configures the software to perform a calibration measurement.

If you initate a measurement with INTTiate<n>[:IMMediate], the software initates
a calibration instead of the actual measurement.
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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 59
See "Calibrate" on page 68

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel <ReferencelLevel>

This command defines the reference level (for all traces, <t> is irrelevant).

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 60

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 60

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)
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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 61

INPut:GAIN[:VALue] <Gain>

This command selects the gain level if the preamplifier is activated (INP:GAIN: STAT
ON, see INPut:GAIN:STATe on page 125).

The command requires the additional preamplifier hardware option.

Parameters:
<Gain> 15dB |30 dB

The availability of gain levels depends on the model of the
R&S FSWP.

R&S FSWP8: 15dB and 30 dB

R&S FSWP26 or higher: 30 dB

*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. It requires the optional preamplifiier

hardware.
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 61

[SENSe:]BANDwidth[: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
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Manual operation: See "Resolution Bandwidth (RBW)" on page 59

[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 59

[SENSe:]SWEep:TIME <Time>

This command defines the measurement time.

Parameters:
<Time> refer to data sheet
*RST: depends on current settings (determined automati-
cally)
Example: SWE:TIME 10s
Usage: SCPI confirmed

Manual operation: See "Sweep Time" on page 59
SYSTem:CONFigure:DUT:GAIN <Gain>

This command defines the expected gain of the DUT.

The application uses the gain for automatic reference level detection.
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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 61

SYSTem:CONFigure:DUT:STIMe <SettlingTime>

This command defines the settling time of the noise source.

Parameters:

<SettlingTime> Range: Os 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 59

Using the Uncertainty Calculator

The following commands are necessary to work with the measurement uncertainty cal-
culator.

CALCulate:UNCertainty:COMMON. ........ccetttituereinntntnnaaaaa e e e e e e e aeaaaaaaeaeeeeeeeeeaeesssnsnnnnnnnnnn 128
CALCulate:UNCertainty:DATAIFREQUENCY....ccttrtrtrtututuuaaaaaaaaaaeeeeeaeaaaaaaeeeeeeeeeaeeneeesnnnnnnas 128
CALCulate:UNCertainty:DATAIGAIN. .. .cuuieeeeii ettt et e ee e e e e e eaaeees 128
CALCulate:UNCertainty:DATAINOISE. ...ttt e e e e een e 129
CALCulate:UNCertainty:DATAIRESUIS. ......cvvvriririiiiieeieieieeeeeeeeeeeeeeeereeeeeeeserssssrarannnnns 129
CALCulate:UNCertainty:ENR:CALibration:UNCertainty........ccccceeeeeeeeeeeeeeeieeeeeeeeeeeeeeevenens 129
CALCulate:UNCertainty:ENR:CALibration:UNCertainty:COLD.........cccoeeeieeeieiiiieeceeeneeeninenne 130
CALCulate:UNCertainty:ENR:CALibration:UNCertainty:HOT...........coiriimimimimiiraaiaaeee e 130
CALCulate:UNCertainty:ENR:UNCEItainty........ceeeeieieieeeiiiiiiiiiiiieeeeae e e e e e e e e e e e e eeeeeeeeeeeees 130
CALCulate:UNCertainty:ENR:UNCertainty:COLD........ccceeeieeeeieeeeeceeeeeeeeeeieieeee e 131
CALCulate:UNCertainty:ENR:UNCertainty:HOT.........uuururuiiieiiieieieieeeeeeeeeeeeeeeeeeesesessesannnnn.. 131
CALCulate:UNCertainty:MATCH:DUT:IIN:RL.......ccoviiiiiieeeeerieririreeieieeeeeeeeeeeeeeeesereeesesnens 131
CALCulate:UNCertainty:MATCh:DUT:IN:[VSWR]....cevuuirirriuiniiiiiieieieeeeeeeeeeeeeeeeeeesesesesnnnnnes 131
CALCulate:UNCertainty:MATCh:DUT:OUT:RL....coiiiiiiieieeie ettt 132
CALCulate:UNCertainty:MATCh:DUT:OUT:[VSWRI]. ..ttt 132
CALCulate:UNCertainty:MATCh:PREQMPIRL.....euetiieiaae i ee e 132
CALCulate:UNCertainty:MATCh:PREAMP[:VSWR]....uceieieieiiiieieeeeeeeeeeeeeeeeeeeveveevvee s 132
CALCulate:UNCertainty:MATCh:SOURCce:CALibration[:-VSWRY]...........coevvrrerverrrrrrrrernnnnnnnnn. 133
CALCulate:UNCertainty:MATCh:SOURce:CALibration:RL.............ccevevereeeeeieiiiiniiieeeenn 133
CALCulate:UNCertainty:MATCh:SOURCE:RL.........ccceviiiiiiiiiiiinieiccieaeieeeeeeeeeaeaaeeeeeeeeeeeees 133
CALCulate:UNCertainty:MATCh:SOURCE[:VSWRY]....ccuuuiiiieiiietiieeeeeeinices e e eeeiae e e e e eeen s 133
CALCulate:UNCertainty:PREAMPIGAIN. ......cceiiiiiiiiiiiiiiieitie e e e e e e e e e e e e e eeeeeeeeeeeees 134
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CALCulate:UNCertainty:PREAMPINOISE. ....cuuuuieiiiaaaae e e e e e e e e e e e e eeeeeeeeae e s 134
CALCulate:UNCertainty:PREAMPISTATE. ....uuuaaiaaa e e eeeeeeeeeeeeeeeeeeeeeeeenan e aa e e e e e e eeeeas 134
CALCUIAte:UNCEMAINtY[IRESUII?. .....veeveseeeeeeseeeeseeeseeseesesseseeeeeeseseseseesesesesseseeeseensenenes 134
CALCulate:UNCertainty:SANalyzer:GAIN:UNCErainty?.......cceeeeeeeierereeeeeeeeeeeeeeeeeeeeesenrernnnnns 135
CALCulate:UNCertainty:SANalyzer:NOISe:UNCertainty?...........cceeeevereeeeeeererernnrnrnnnnnnns 135

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 63

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 CAL.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 64

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.

Parameters:
<Gain> Gain of the DUT.
*RST: 0dB
Example: CALC:UNC:DATA:GAIN -5DB

Defines a DUT gain of -5 dB.
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Manual operation: See "Use Measurement Values" on page 64

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:
<NoiselLevel> 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 64

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 64

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.

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.
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Manual operation: See "ENR Uncert(ainty)" on page 64

CALCulate:UNCertainty:ENR:CALibration:UNCertainty:COLD <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.

Parameters:

<Uncertainty> Cold temperature uncertainty value of the noise source.
Refer to the data sheet of the noise source to determine its
uncertainty.
*RST: 0K

Example: CALC:UNC:ENR:CAL:UNC:COLD 5 K

Defines a low temperature uncertainty of 5 K.

Manual operation: See "Temperature Uncert(ainty)" on page 64

CALCulate:UNCertainty:ENR:CALibration:UNCertainty:HOT <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.

Parameters:

<Uncertainty> Hot temperature uncertainty value of the noise source.
Refer to the data sheet of the noise source to determine its
uncertainty.
*RST: 0K

Example: CALC:UNC:ENR:CAL:UNC:COLD 5 K

Defines a high temperature uncertainty of 5 K.

Manual operation: See "Temperature Uncert(ainty)" on page 64

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.



Using the Uncertainty Calculator
Manual operation: See "ENR Uncert(ainty)" on page 64

CALCulate:UNCertainty:ENR:UNCertainty:COLD <Uncertainty>
This command defines the uncertainty of a resistor.

If the noise sources during calibration and measurement are different, the command
defines the uncertainty of the measurement noise source.

Parameters:

<Uncertainty> Cold temperature uncertainty value of the noise source.
Refer to the data sheet of the noise source to determine its
uncertainty.
*RST: 0K

Example: CALC:UNC:ENR:UNC:COLD 10

Defines an low temperature uncertainty of 10 K.

Manual operation: See "Temperature Uncert(ainty)" on page 64

CALCulate:UNCertainty:ENR:UNCertainty:HOT <Uncertainty>
This command defines the uncertainty of a resistor.

If the noise sources during calibration and measurement are different, the command
defines the uncertainty of the measurement noise source.

Parameters:

<Uncertainty> Hot temperature uncertainty value of the noise source.
Refer to the data sheet of the noise source to determine its
uncertainty.
*RST: 0K

Example: CALC:UNC:ENR:UNC:HOT 10

Defines an high temperature uncertainty of 10 K.

Manual operation: See "Temperature Uncert(ainty)" on page 64

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 64

CALCulate:UNCertainty:MATCh:DUT:IN:[VSWR] <VSWR>
This command defines the VSWR at the DUT input.
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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 64

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:0OUT:RL 40DB

Defines a return loss of 40 dB at the DUT output.
Manual operation:  See "Input / Output Match" on page 64

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 64

CALCulate:UNCertainty:MATCh:PREamp:RL <ReturnLoss>

This command defines the return loss at the input of the preamplifier.

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 134.

Parameters:
<VSWR> *RST: 1.5
Example: CALC:UNC:MATC:PRE 1.8

Defines a VSWR of 1.8.
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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.

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 63

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 63

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 63

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
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Example: CALC:UNC:MATC:SOUR 1.4
Defines a VSWR of 1.4.

Manual operation: See "Output Match" on page 63

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 preamplifier.
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.
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Return values:
<Uncertainty> Measurement uncertainty in dB.

Example: CALC:UNC?
Queries the uncertainty.

Usage: Query only

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 12).
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ABORt

This command aborts the measurement in the current measurement channel 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 FSWP User Manual.

To abort a sequence of measurements by the Sequencer, use the INTTiate<n>:
SEQuencer : ABORt command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FSWP is blocked for further commands. In this case, you must
interrupt processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the
R&S FSWP on a parallel channel to clear all currently active remote channels.
Depending on the used interface and protocol, send the following commands:

® Visa:viClear ()
® GPIB: ibclr ()
® 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: Event

SCPI confirmed
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INITiate<n>:CONTinuous <State>

This command controls the measurement mode for an individual measurement chan-
nel.

Note that in single measurement mode, you can synchronize to the end of the mea-
surement with *OPC, *OPC? or *WAI. In continuous measurement mode, synchroniza-
tion to the end of the measurement is not possible. Thus, it is not recommended that
you use continuous measurement mode in remote control, as results like trace data or
markers are only valid after a single measurement end synchronization.

For details on synchronization see the "Remote Basics" chapter in the R&S FSWP
User Manual.

If the measurement mode is changed for a measurement channel while the Sequencer
is active the mode is only considered the next time the measurement in that channel is
activated by the Sequencer.

Suffix:

<n> irrelevant

Parameters:

<State> ON|OFF |0 |1
ON |1
Continuous measurement
OFF | 0
Single measurement
*RST: 1

Example: INIT:CONT OFF

Switches the measurement mode to single measurement.
INIT:CONT ON

Switches the measurement mode to continuous measurement.

Manual operation: See "Continuous Sweep/RUN CONT" on page 67

INITiate<n>[:IMMediate]
This command starts a (single) new measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

Suffix:
<n> irrelevant
Usage: Event

Manual operation: See "Single Sweep/ RUN SINGLE" on page 68
See "Calibrate" on page 68
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INITiate<n>: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<n>:SEQuencer:IMMediate on page 138.

To deactivate the Sequencer use sYSTem: SEQuencer on page 140.

Suffix:
<n> irrelevant
Usage: Event

INITiate<n>:SEQuencer:IMMediate
This command starts a new sequence of measurements by the Sequencer.

Its effect is similar to the INITiate<n>[:IMMediate] command used for a single
measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 140).

Suffix:
<n> irrelevant

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<n>:SEQuencer:MODE <Mode>

This command selects the way the R&S FSWP application performs measurements
sequentially.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 140).

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSWP User Manual.

Note: In order to synchronize to the end of a sequential measurement using *OPC,
*OPC? or *WAI you must use SINGle Sequence mode.

For details on synchronization see the "Remote Basics" chapter in the R&S FSWP
User Manual.

Suffix:
<n> irrelevant



Parameters:
<Mode>

Example:

Performing Measurements

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

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.

[SENSe:]CONFigure:CONTrol <Mode>

This command selects the measurement mode for the hot and cold power measure-

ments.

Note that selecting a noise source with resistor characteristics with [SENSe:
JCORRection:ENR:CALibration:TYPE Oor [SENSe:]CORRection:ENRJ:
MEASurement] : TYPE automatically selects manual measurement mode.

Parameters:
<Mode>

Example:

Manual operation:

AUTO
Performs the Power (Hot) and Power (Cold) measurement in
one step.

MANual
Performs the Power (Hot) and Power (Cold) measurement in
two separate steps.

CONF:CONT AUTO
Selects the automatic measurement mode.

See "Meas Mode (Auto Manual)" on page 68

[SENSe:]CONFigure:MEASurement <Measurement>

This command selects the type of power measurement to perform next.

The command is available for manual measurements (see [SENSe: ] CONFigure:

CONTrol).
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Parameters:
<Measurement> COLD
Performs the Power (Cold) measurement next.
HOT
Performs the Power (Hot) measurement next.
Example: CONF:CONT MAN

CONF:MEAS HOT
Performs the hot power measurement.

Manual operation: See "Meas Mode (Auto Manual)" on page 68

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
occur.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSWP 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

7.14 Configuring the Inputs and Outputs
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7.14.1 Radio Frequency (RF) Input
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INPut:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC
Usage: SCPI confirmed

Manual operation: See "Input Coupling" on page 69

INPut:IMPedance <Impedance>

This command selects the nominal input impedance of the RF input. In some applica-
tions, only 50 Q are supported.

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 69

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 FSWP in order to mea-
sure the harmonics for a DUT, for example.

This function requires an additional high-pass filter hardware option.
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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.)

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:FILT:HPAS ON
Turns on the filter.
Usage: SCPI confirmed

Manual operation: See "High-Pass Filter 1...3 GHz" on page 69

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 70.

Parameters:

<State> ON|OFF |01
*RST: OFF

Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 70

External Generator

SOURce:EXTernal:FREQuency[:FACTOr::DENOMINALOr.......ccvvvuieiiiieeiiiie e 142
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SOURCe:EXTernal:POWEIT:LEVEI]...c.e i et 143
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SYSTem:COMMunicate:GPIB:RDEVice:GENerator:ADDRESS. ....ccccceeeeeeeeiccerrinreeeeieaeeeeeenns 144
SYSTem:COMMunicate:RDEVice:GENerator:INTErface.........cevvvvvrvreiminnieiiiiiieieneeeeeaaaaeen 144
SYSTem:COMMunicate:RDEVice:GENErator:-TYPE.....ccccueieieeieieeeeeeeeeeeeeeeeeeeeeeevneeaes 144
SYSTem:COMMunicate: TCPip:RDEVice:GENerator:ADDRESS.......ccoeevevvvuiiereereeiiaeieeeeeennn 145
SYSTem:CONFigure:GENerator:CONTIOESTATE. ...uu e e e e e e e e e e eeee e s 145
SYSTem:CONFigure:GENerator:INITialiSe:AUTO...cceeeiiieriiiiaeaaaaaae e e e e e e e eeeeeeeeeeeeeeeeeneenens 145
SYSTem:CONFigure:GENerator:INITialise:IMMediate...............coeereeeeeeerereriiiicieeeeee e 145
SYSTem:CONFigure:GENerator:SWITCh:AUTO....uuuuiuriiiiiiieeieieeeeeeeeeeeeeeeeeeeeeeeeeesesnssnnanes 146

SOURce:EXTernal:FREQuency[:FACTor]:DENominator <Denominator>
SOURce:EXTernal:FREQuency[:FACTor]:NUMerator <Numerator>
SOURce:EXTernal:FREQuency:OFFSet<offset> <Offset>

These commands define the frequency correction characteristics for the generator.
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The commands are available with option R&S FSWP-B10.

Frequency correction is calculated according to the following equation:

Numerator
Denominator

Generator

f, = [(f,_o + Offset <1 >)* } + Offset < 2 >

with:
foenerator= ge€Nerator frequency

fLo= frequency of the analyzer's LO
forrset<1>= Offset frequency of the analyzer

forrseto>= Offset frequency of other components

Suffix:
<offset> 112
offset frequencies as described above
Parameters:
<Denominator> Correction factor without a unit.
*RST: 1
<Numerator> Correction factor without a unit.
*RST: 1
<Offset> Frequency offset.
*RST: 0
Default unit: Hz
Example: SOUR:EXT:FREQ:FACT:NOM 2

SOUR:EXT:FREQ:FACT:DEN 2.5

Defines a frequency correction factor of 2/2.5.
SOUR:EXT:FREQ:0FFS2 100HZ

Defines 100 Hz as the second frequency offset.

Manual operation: See "Frequency Coupling" on page 73

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 73
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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 71

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 71

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 71

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:GEN:TYPE 'SMWO0G6'

Selects SMWO06 as an external generator



Configuring the Inputs and Outputs
Manual operation: See "Generator Type" on page 70

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 71

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 FSWP-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 72

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 FSWP-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 72

SYSTem:CONFigure:GENerator:INITialise:IMMediate

This command establishes a connection to the external generator.
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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 FSWP-B10.
Usage: Event

Manual operation:  See "Init External Generator" on page 74

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 FSWP-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 73

7.15 Configuring the Display

The following commands are necessary to configure and scale the result displays.
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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 76
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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 DUTs.

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 76

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:BOTTom <Level>
This command defines the bottom value of the y-axis.

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
-75 dB 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 76

DISPlay[:WINDow<n>]: TRACe:Y[:SCALe]:AUTO <State>

This command turns automatic scaling of the y-axis on and off.
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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 76

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:-TOP <Level>

This command defines the top value of the y-axis.

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 76

Working with Traces

The following commands are necessary to define trace characteristics.
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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
Example: INIT:CONT OFF

Switching to single sweep mode.
SWE :COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

Manual operation: See "Traces" on page 78

DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.

The measurement continues in the background.

Parameters:
<State> ON|OFF |01
*RST: Trace 1: 1, Trace 2-4: 0
Example: DISP:TRAC3 ON
Usage: SCPI confirmed

FORMat[:DATA] <Format>

This command selects the data format that is used for transmission of trace data from
the R&S FSWP to the controlling computer.

Note that the command has no effect for data that you send to the R&S FSWP. The
R&S FSWP automatically recognizes the data it receives, regardless of the format.



Parameters:
<Format>

Example:

Usage:

Working with Traces

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".

The format setting REAL is used for the binary transmission of
trace data.

For 1/Q data, 8 bytes per sample are returned for this format set-
ting.

*RST: ASCII

FORM REAL, 32

SCPI confirmed

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator>

Example:

Manual operation:

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 POINt.

FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

See "Trace Export" on page 79

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>

Usage:

Manual operation:

ON|OFF | 0] 1
*RST: 1

SCPI confirmed
See "Trace Export" on page 79
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FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 151).

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 79

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 FSWP 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 79

TRACe<n>:COPY <TraceNumber>, <TraceNumber>

This command copies data from one trace to another.
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Parameters:

<TraceNumber>, TRACE1 | TRACE2 | TRACE3 | TRACE4

<TraceNumber> The first parameter is the destination trace, the second parame-
ter is the source.
(Note the 'e'" in the parameter is required!)

Example: TRAC:COPY TRACEL, TRACE2
Copies the data from trace 2 to trace 1.

Usage: SCPI confirmed

Manual operation: See "Copy Trace" on page 78

7.17 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.

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:... Oor 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



7171

Working with Limit Lines

//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..........ccccceeveeiiiiiiiiciciiiiiieeeee e, 153
e Defining Horizontal Data POINtS..........coiciiiie i 154
o Controlling Lower Limit LiNeS.......ooiieiiiiiee e 155
e Controlling Upper Limit LINeS.......coo e 156
o  Managing Limit LINES.......oouiiiiiiiie e 157
e Controlling Limit CheCKS........ccoi ittt e e 158

Defining General Characteristics of a Limit Line

CALCUIate<n>:LIMIt<k> COMMENT......ceiiiiieerieieereeteeseeeeeereeseeeseasseeeserassseessesraneeeaees 153
CALCUIate<n>:LIMIt<K>INAME . .......cctuiieiieieetie e eee ettt e e e et e e e e s e saa e e s e re b s e eeseaban s 153
(07 RO T] =Y R I Y11 i I 1 d =TT 153

CALCulate<n>:LIMit<k>:COMMent <Comment>
This command defines a comment for a limit line.
(<n>is irrelevant.)

Parameters:
<Comment> String containing the description of the limit line. The comment
may have up to 40 characters.

Manual operation: See "Comment" on page 88

CALCulate<n>: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 87

CALCulate:LIMit<k>:TYPE <Result>

This command configures a limit line for a particular result type.
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7.17.2

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.

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).

CALCulate<n>:LIMit<k>:CONTIOI[:DATA].....uuiiiiiiiiiiie e
CALCulate<n>:LIMit<k>:CONTIOLESHIFt......cccimiiiiiiiii e

CALCulate<n>:LIMit<k>:CONTrol[:DATA] <LimitLinePoints>
This command defines the horizontal definition points of a limit line.

(<n> is irrelevant.)
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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<n>:
LIMit<k>:LOWer [:DATA] or CALCulate<n>:LIMit<k>:
UPPer [:DATA]. If not, the R&S FSWP either adds missing val-
ues or ignores surplus values.

*RST: -
Usage: SCPI confirmed

Manual operation: See "Data points" on page 88

CALCulate<n>: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.

(<n>is irrelevant.)

Parameters:
<Distance> Numeric value.
The unit depends on the scale of the x-axis.

Manual operation: See "Shift x" on page 88

7.17.3 Controlling Lower Limit Lines

CALCulate<n>:LIMit<k>:LOWEIT:DATAL ..uuuuceieieieieeeeeeeeeeeeeeeeeeeeeeeeeerarera e e e e eeeeaaaans 155
CALCUlate<n>:LIMit<k>:LOWEISHIFL.......ccuueeiiiieiiereeeeee et e e e er s e e s ee e e s e e s eeaba e eaeees 156
CALCUIAtE<N> LIMIt<K > L OV I S T AT e iiieieeeeie et e e et e e e e e st e s e e e s eaa s e s s e e seaasas 156

CALCulate<n>:LIMit<k>:LOWer[:DATA] <LimitLinePoints>
This command defines the vertical definition points of a lower limit line.
(<n> is irrelevant.)

Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<k>:CONTrol[:DATA]. If not, the R&S FSWP either
adds missing values or ignores surplus values.

*RST: Limit line state is OFF
Usage: SCPI confirmed

Manual operation: See "Data points" on page 88
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CALCulate<n>: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 88

CALCulate<n>: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 CAT.Culate<n>:
LIMit<k>:NAME on page 153.

(<n> is irrelevant.)

Parameters:
<State> ON | OFF

*RST: OFF
Usage: SCPI confirmed

Manual operation: See "Visibility" on page 86

7.17.4 Controlling Upper Limit Lines

CALCulate<n>:LIMit<K>:UPPer :DAT A . . ettt ettt e e e e e e e e eeas 156
CALCuUlate<n>:LIMIt<K>:UPPEr:SHIFL.....oeeeeeee ettt e e e e e arasaaens 157
CALCUIate<N> LIMIt<K> UP P eI S T AT . v ieeeeeeeee et et e e e e e e e e e e e e e e eaeeeenaes 157

CALCulate<n>:LIMit<k>:UPPer[:DATA] <LimitLinePoints>
This command defines the vertical definition points of an upper limit line.
(<n> is irrelevant.)

Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<k>:CONTrol[:DATA]. If not, the R&S FSWP either
adds missing values or ignores surplus values.

*RST: Limit line state is OFF
Usage: SCPI confirmed

Manual operation: See "Data points" on page 88
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CALCulate<n>: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.

(<n> is irrelevant.)

Parameters:
<Distance> Defines the distance that the limit line moves.
Usage: Event

Manual operation: See "Shift y" on page 88

CALCulate<n>: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<n>:
LIMit<k>:NAME on page 153.

(<n> is irrelevant.)

Parameters:
<State> ON | OFF

*RST: OFF
Usage: SCPI confirmed

Manual operation: See "Visibility" on page 86

Managing Limit Lines

CALCUIAtE N> LIMItSKK> I ACTIVE 2. . et eeet et e et e e et e e et e st e e s e s e esa s e s saesesaasseesaneseen 157
CALCUIAtESN> I LIMItKK>ICOPY .. et ieeeet ettt e e et e e e e st s e e s b s e s e s saeranesansaes 158
CALCUIate<n> LIMIt<KS DE L. ..t e e e e enenas 158

CALCulate<n>:LIMit<k>:ACTive?
This command queries the names of all active limit lines (<n>, <k> are irrelevant).

Return values:

<LimitLines> String containing the names of all active limit lines in alphabeti-
cal order.
Example: CALC:LIM:ACT?

Queries the names of all active limit lines.
Usage: Query only

Manual operation: See "Visibility" on page 86
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CALCulate<n>: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:LIMI1:COPY 2

Copies limit line 1 to line 2.
CALC:LIM1:COPY 'FM2'

Copies limit line 1 to a new line named FM2.

Manual operation: See "Copy Line" on page 86

CALCulate<n>:LIMit<k>:DELete
This command deletes a limit line.
Usage: Event

Manual operation: See "Delete Line" on page 86

Controlling Limit Checks

CALCulate<n>:LIMit<k>:CLEAr[:IMMEIate]......ucieeiiiirieeeeeeeiiiieeeeeeeetee e e e e eeetee e e e eeaaaae e 158
CALCUIAtE<N> LIMItSK> IFALL? vttt eee et e et e e e et tee e e e e eee e e e e e e easb e e e e seerananns 158
CALCUIAtE<N> L IMIt K> S T AT €. et eeeee ettt e et e e e eee e e et e e e e e e e enaeaees 159
CALCUIAte<N>: LIMIESKS TRA CE. ..ttt e et e e e e e e e eaeens 159
CALCulate<n>:LIMit<k>TRACE<t>:CHECK......ctitiiitieii i e et e e e e enns 160

CALCulate<n>:LIMit<k>: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
(<n>, <k> are irrelevant).

Example: CALC:LIM:CLE
Deletes the result of the limit check.

Usage: SCPI confirmed

CALCulate<n>: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 measurement mode.
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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<n>: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 CAL.Culate<n>: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<n>:LIMit<k>:TRACe<t>:CHECk
on page 160).

(<n> is irrelevant.)

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 86

CALCulate<n>: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
CALCulate<n>:LIMit<k>:TRACe<t>:CHECk on page 160).

Parameters:
<TraceNumber> 1t04

*RST: 1
Example: CALC:LIM2:TRAC 3

Assigns limit line 2 to trace 3.
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CALCulate<n>: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 CALCulate<n>:LIMit<k>:FATL?.

Note that this command replaces the two commands from previous signal and spec-
trum analyzers (which are still supported, however):
® (CALCulate<n>:LIMit<k>:TRACe on page 159

® (CATLCulate<n>:LIMit<k>:STATe on page 159

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:LIM3:TRAC2:CHEC ON

Switches on the limit check for limit line 3 on trace 2.

Manual operation: See "Traces to be Checked" on page 86

7.18 Working with Markers

The following commands are necessary to work with markers.

®  USING MAIKErS. ..ttt 160
®  USING Delta Markers....c.coouueiiiiiiei et e 163
®  CoNfIQUING IMArKETS. ......ciiiiiiiiiie ettt e e et e e s s abee e e e e aanee 165
L I o1 T a1 g Yo 1Y/ T = 166
o Positioning Delta Markers...........uuuiiiiiieeii e e e e e ssneees 168

7.18.1 Using 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.

CALCulate<n>:MARKEr<m>:AOFF ...t e 160
CALCuUlate<n>:MARKEr<mM>[:STATE]....ceeteeeeeeeuuruunnnnnaaaaaaaaaaeeeeeeeaaaaaaeeeeereeeeeeeeeeenennnnnnnnnn 161
CALCUIate<n>:MARKEI<M>:TRACE. .....uuuuuuuuiiiaaieieieeeeeeeeeeeteeeeeeeerrrerster———————— s 161
CALCUIate<n>:MARKEISIM>:X...ciiieeieeeeeeieeeeeeeeeeeeeveat e aeseeeeeeeeeaeaaaaeseseeeeeeesessssssasanes 161
CALCUIAtESN> IMARKEISMZIY 2.ttt et e e ettt e e e e e e et tee e e e e ee ittt e e eeeeesaaeeeeesrananss 162

CALCulate<n>:MARKer<m>:AOFF
This command turns all markers off.

Example: CALC:MARK:AOFF
Switches off all markers.
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Usage: Event

Manual operation: See "All Markers Off" on page 81

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 81

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).
Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
The unit is 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.
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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 measurement mode.

Parameters:
<Result>

Return values:
<Result>

Example:

Usage:

Manual operation:

Selects the result.

CPCold
Queries calibration power (cold) results.

CPHot

Queries calibration power (hot) results.
CYFactor

Queries calibration y-factor results.

GAIN
Queries gain reusilts.

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.

Result at the marker position.

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.

Query only
See "Marker Table" on page 22
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7.18.2 Using Delta 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>:DELTamarker<m>:AOFF....... ..o 163
CALCulate<n>:DELTamarker<m>:MREF ..........cooiuuiiiiiieeeee ettt 163
CALCulate<n>:DELTamarker<m>[:STATE]......ceevrrrrrrrrrruriaiiieeeiererereaeaeeerereeeeeeeeesssrnrennnn.. 163
CALCulate<n>:DELTamarker<m>:TRACE..........uurrurururrireeieieieeeeeeraeeeeeesesereeeersessrssraran..—.- 164
CALCUIate<n>:DELTaMArKEr<IM>:X . .1uuiieiiieriiieeeeeieetiieeeeeeeestaeeeeserstnaeeeessssnaaeeesessnnaaaaees 164
CALCuUlate<n>:DELTaMArkEr<mM>:Y ?......cuuuieieeieeeuiieeeeeeeriiieeeeeerstaeseeeseetaaeseeserstnaaeeesersans 164

CALCulate<n>:DELTamarker<m>:AOFF
This command turns all delta markers off.
(<m> is irrelevant)

Example: CALC:DELT:AQFF
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
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Example: CALC:DELT2 ON
Turns on delta marker 2.

Manual operation: See "Marker Type" on page 81

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 measurement mode.

The unit depends on the application of the command.
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Parameters:
<Result>

Return values:
<Position>

Example:

Usage:

Manual operation:

Working with Markers

Selects the result.

CPCold
Queries calibration power (cold) results.

CPHot
Queries calibration power (hot) results.

CYFactor
Queries calibration y-factor results.

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.

Position of the delta marker in relation to the reference marker or
the fixed reference.

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.
Query only
See "Marker Table" on page 22

Configuring Markers

DISPlay:MINFo[:STAT]
DISPlay:MTABIe........

DISPlay:MINFo[:STAT] <DisplayMode>

This command turns the marker information in all diagrams on and off.
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Parameters:

<DisplayMode> ON
Displays the marker information in the diagrams.
OFF
Hides the marker information in the diagrams.
*RST: ON

Example: DISP:MINF OFF

Hides the marker information.

Manual operation: See "Marker Info" on page 82

DISPlay:MTABIe <DisplayMode>
This command turns the marker table on and off.

Parameters:

<DisplayMode> ON
Turns the marker table on.
OFF
Turns the marker table off.

AUTO
Turns the marker table on if 3 or more markers are active.

*RST: AUTO

Example: DISP:MTAB ON
Activates the marker table.

Manual operation: See "Marker Table Display" on page 81

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>:MARKer<m>:MAXIMUM:LEFT........ccetttrtririiririiiiiieieieeeeeeeeeeeeeeeeeeeeeeeesesenns 166
CALCulate<n>:MARKer<m>:MAXIMUM:NEXT .......uuururiiiiiieieieiereeeeeeeeerereereeeesesssrsrnnnnnnn.s 167
CALCulate<n>:MARKer<m>:MAXIMUM[:PEAK]....ccittiiitriee et eeeeevaanns 167
CALCulate<n>:MARKer<m>:MAXIimUM:RIGHL...........cceiiiiiiiiiiiieee e 167
CALCulate<n>:MARKer<m>:MINIiMUMINEXT ........oouiiiiieiie et 167
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......ccoouiiiiieeeeee et e e 167
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK].......uuuuuuuieiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeesessnnannnane 168
CALCulate<n>:MARKer<m>:MINIMUM:RIGHL............cevvririiririiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeennens 168

CALCulate<n>:MARKer<m>:MAXimum:LEFT

This command moves a marker to the next lower peak.
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The search includes only measurement values to the left of the current marker posi-
tion.

Usage: Event

Manual operation: See "Search Next Peak" on page 83

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 83

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 83

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command moves a marker to the next lower peak.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

Manual operation: See "Search Next Peak" on page 83

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 83

CALCulate<n>:MARKer<m>:MINimum:LEFT
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

Manual operation: See "Search Next Minimum" on page 83
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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 83

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

Manual operation: See "Search Next Minimum" on page 83

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>:DELTamarker<m>:MAXIMUM:LEFT.......ccciiiiiiiiiiieieeieee e 168
CALCulate<n>:DELTamarker<m>:MAXIMUM:NEXT.......ccceeiiririiieeeieiiniiineeeeeerieeeeeeeeeraanns 168
CALCulate<n>:DELTamarker<m>:MAXIimMUM[:PEAK]..........ceetrrriimiiiiereiriinie e eeeeeeieneeeeeeanns 169
CALCulate<n>:DELTamarker<m>:MAXimum:RIGH...............coouiiiiiiiiiiiii e, 169
CALCulate<n>:DELTamarker<m>:MINIiMUM:LEFT........coouiiiiiiieeee e 169
CALCulate<n>:DELTamarker<m>:MINIMUm:NEXT...........cootrrimimmrrrreriiiiiceeeeee e e e e e 169
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......cevrurmrmrmrrieieieeeieieeeeeeeeeeeeeeeeeeeeeeens 169
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHL..............covtriiiiiiiiiiiieieeeeeeee e, 170

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command moves a delta marker to the next higher value.

The search includes only measurement values to the left of the current marker posi-
tion.

Usage: Event

Manual operation: See "Search Next Peak" on page 83

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
This command moves a marker to the next higher value.

Usage: Event
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Manual operation: See "Search Next Peak" on page 83

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.
Usage: Event

Manual operation: See "Peak Search" on page 83

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next higher value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

Manual operation: See "Search Next Peak" on page 83

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

Manual operation: See "Search Next Minimum" on page 83

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 83

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 83
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CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

Manual operation: See "Search Next Minimum" on page 83

Using the Status Register

The status reporting system stores information about the current state of the

R&S FSWP. This includes, for example, information about errors during operation or
information about limit checks. The R&S FSWP stores this information in the status
registers and in the error queue. You can query the status register and error queue via
IEC bus.

The R&S FSWP-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........ccccceeeeeeicccevivineeeneeeneceeenens 170

Status Registers for Noise Figure Measurements

The figure below shows the status registers of the noise figure application.
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Figure 7-2: Status registers for noise figure measurements

The R&S FSWP 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.

7.19.1.1 STATus:OPERation Register

The STATus : OPERation register contains information on current activities of the
R&S FSWP. 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.

7.19.1.2 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 FSWP is not calibrated.
9 LIMit
This bit is set if a limit line is violated.
10 Unavailable for noise figure measurements.
" 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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7.19.1.3 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.

7.19.1.4 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.

1to2 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.

7.19.1.5 Status Register Remote Commands

STATUS:OPERAON[EVENL]?...ccetiieieeeeeetee et e et e ettt e e e e e et e e e e e ee e eeeeeernnanns 174
STATUS:QUESHONaDIE[:EVENL] 2. .. et ettt e e e e e e e e ea 174
STATus:QUEStionable:CORRECHON[:EVENL]?......ccoiiiiieeeee e 174
STATuUs:QUESHONAbIE:LIMItEEVENL?....cceieieeeeieiiiicceeeieieee e e e eeeeeeeeeeeeeeeeeeeassr e anna s 174
STATUS:OPERGLION:CONDITION?......cieieiieeeererrtriririiiaaeaeseeeeseeeeaeeeeserereeeresessrsrrsrasannnnnnnns 174
STATUS:QUESHIONabIE:CONDItION?......cceiiieeeeeeeeitee e ee e eetcee e e e e et e e e e e etee e e e e eeeba e eeeeeenes 174
STATus:QUEStionable:CORRection:CONDItION?.........iiiiuieeiiiiieeiice e eeee et eeaaas 174
STATus:QUEStionable:LIMit:CONDItION?.......cuueiiiiee e e e et e e et e e eee e e e e e eeneeeee 174
STATUS:OPERGONIENABIE. ... c.cuiiiiiiieie ettt e e e e e e e e e e s e enenas 175
STATUS:QUESHONADIEIENABIE.........n ettt et e e e e e e e e e eaaeeeennnas 175
STATus:QUEStionable:CORRECHON:ENABIE.......cciieiiiiiie it e et e et eeee s 175
STATus:QUEStioNable:LIMit:ENABIE. ........iiiiee e e e e e e e e e e e 175
STATUS:OPERAtIONINTRANSIHION. ....cvutuiiieeiiiiiieeeeeeieiee e e e et e e e ee e e e e e e eeaae s e e e e eernaeeeas 175
STATuUs:QUEStionable:NTRaANSItION. .....cciiuiiiiiieiiee et e e e e 175
STATus:QUEStionable:CORRection:NTRaANSItION..........oeiiiiiiiiiieeiiieeeecceeeeeeeee e 175
STATus:QUEStionable:LIMit:NTRaANSItION........counieiiiee e 175
STATUS:OPERAtiON:PTRANSIION. .. ceuiiiiiiieiiieeie et e et e e e e et e e e e e e ees 175
STATUS:QUESHONADIEIPTRANSIIION. .....ceviiiiriiiriiiiiieeeaeieieeeeeeeeeeeeeeeeeeeeeeeeeeeerereararaaa—————n 175
STATus:QUEStionable:CORRection:PTRANSItION. .......cciviieeiiiiieeice e e e e e 175
STATus:QUEStionable:LIMit:PTRANSIHION.........cciiiiiieeie et 175

STATus:OPERation[:EVENt]?
STATus:QUEStionable[:EVENt]?
STATus:QUEStionable:CORRection[:EVENt]? <ChannelName>
STATus:QUEStionable:LIMit[:EVENt]? <ChannelName>

These commands read out the EVENTt 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 EVENt 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.

HE
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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>

7.20

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.

surements

Deprecated Remote Commands for Noise Figure Mea-

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 FSWP-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:IBANDWIAth[:RESOIUHION]. ..ot 125
[SENSE:JCONFIGUIEICONTIOL. ...ttt ettt ettt et e e nae et e e 139
[SENSe:JCONFIgUre:CORRECHON. ......coitiiiiiietie ittt ettt ettt abe e be e nb e e sneeeneeanee 123
[SENSe:]CONFigure:FREQUENCY:CONTINUOUS. ......ccviiiiiiiiieiiii ettt 107
[SENSe:]CONFigure:FREQUENCY:SINGIE.........ccooiiiiiiiiiiciee e 107
[SENSe:JCONFIgUre:LIST:CONTINUOUS.....cctiiiutieitie ettt eeiee et e etee et et e et e e s te e et essbe e bt e anbeeabeeanteeaneeanbeesaneas 107
[SENSE:JCONFIGUIEILISTISINGLE. ......iiiiiitieiieie ettt nn et neene s 108
[SENSEe:JCONFIGUrEIMEASUIEIMENT. ...ttt ettt et et e bt e e eb e s 139
[SENSE:JCONFIGUrEIMODE:DUT ..ottt ettt ettt e et e b et e e it e e beeaneeebeesnneennes 111
[SENSe:]CONFigure:MODE:SYSTem:IF:FREQuency... k|
[SENSe:]CONFigure:MODE:SYSTem:LO:FREQUENCY......cccciiiiiiicieieeece e 11
[SENSe:]CORRection:ENR:CALIbration:MODE.............coiiiiiiiit ettt 113
[SENSe:]CORRection:ENR:CALIDration:SPOT .......ooiiiiiieieeiese ettt 113
[SENSe:]CORRection:ENR:CALibration:SPOT:COLD........ccuiiiiiiieiiieee et 112
[SENSe:]CORRection:ENR:CALIbration:SPOTIHOT .....cc.iiiiiiiie et 113
[SENSe:]CORRection:ENR:CALibration:TABLE:SELECL........cc.ooiiiiiiiiiiiiee e 114
[SENSe:]CORRection:ENR:CALibration:TYPE....

[SENSe:]CORRECHON:ENRICOMMON.......coiiiiiiieiiii ettt ettt ettt ettt et et e bt et eeeneeebeeaneeeas
[SENSe:]CORRection:ENR[:MEASUremMent]:MODE............ccoiiiiiiiieie ettt 118
[SENSe:]CORRection:ENR[:MEASUremMeNnt]:SPOT........ooiiiii ettt e e 118
[SENSe:]CORRection:ENR[:MEASUrement]:SPOT:COLD.........ccciiiiiieieiiieie e 119
[SENSe:]CORRection:ENR[:MEASUrement]:SPOTHOT .......cooiiiiiiiieee e 119
[SENSe:]CORRection:ENR[:MEASUrement]: TABLE:IDATA. ... ..ottt 115
[SENSe:]CORRection:ENR[:MEASurement]: TABLE:DELEE .........ccoeiiiiiiiiiiiiiii e 115
[SENSe:]CORRection:ENR[:MEASUrement]: TABLE:LIST?......oiiiiiiieeee e 116
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLE:SELECL..........coiiiiiieiiieeee e 116
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature:DELete...........ccceovviiiiiiieiiieicieee 117
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature:LIST?.......ccccoiiiiiiiiiiiieceee e 117
[SENSe:]CORRection:ENR[:MEASurement]:- TABLe: TEMPerature[:DATA]......ccueeeiieeeiiee e eiee e 116
[SENSe:]CORRection:ENR[:MEASUremMeENt]: TYPE. ..ottt 118
[SENSe:JCORRECHONIREJECHON. ...ttt ettt 112
[SENSe:]CORRECtiON:LOSS:INPULIMODE........c..iiie ettt e e s e e e sneeeeeenneaeeneeeennes 120
[SENSe:]CORRECHON:LOSS: INPULSPOT ...ttt ettt sb et e e ebe e s 120
[SENSe:]CORRECtiON:LOSS:INPUL TABLE. ......ciuiitieiieie ettt 121
[SENSe:]CORRection:LOSS:INPUL: TABLEIDELELE ....cccuveieeiiiie ettt e e 121
[SENSe:]CORRection:LOSS:INPUt: TABLEISELECL........coiiiiiiiiiieiie ettt 121
[SENSe:]CORRection:LOSS:OUTPULMODE...........ooiiiiiiiiieieciee et 121
[SENSe:]CORRection:LOSS:OUTPULSPOT ...t e s 122
[SENSe:]CORRECtION:LOSS:OUTPULTABLE. .......eiiiiiiiieiie ettt ettt et 122
[SENSe:]CORRection:LOSS:OUTPUt: TABLEIDELELE ......oooviiiiiiiiiieeieeeseee e 123
[SENSe:]CORRection:LOSS:OUTPUL TABLEISELECE......ccciiuiiieeiiie et 123
[SENSe:]CORRection: TEMPerature.... 119
[SENSE:JCORRECHON[ISTATE]. ...ttt ettt ettt ettt et e et et e st s e bt s e b e eeeeneeneas 126
[SENSE: JFREQUENCY:CENIE ...ttt ettt et e 108
[SENSE:JFREQUENCY:LISTIDATA. ...ttt ettt ettt e e eae 108
[SENSE:JFREQUENCY:SINGIE........ciiueiiiiiieeie ittt ettt et et e e e eesneenee e 109
[SENSe:JFREQUENCY:SINGIE:COUPING. ....coeiiiiiiiiie e e 109



[SENSE:JFREQUENCY:SPAN. ...ttt ettt h et h ettt b e e bt e e he e e bt e et e e b e anbeenneeebeeanne
[SENSe:]JFREQuency:STARt
[SENSE:JFREQUENCY:STEP......coiiiiiiiitiet ettt bttt ettt et e
[SENSE:JFREQUENCY:STOP..... .ottt ettt b et a e ettt b e e e he e ettt et e e beeanbeenneeebeeanne
[SENSE:ISWEEPICOUNL. ...ttt ettt ettt et e st e et e e eheeemeeeeabeembeeeseeenseesaeeanseeenseeabeaannaanns
[T =S T S A AT == o = 1SS
[SENSE:ISWEEP:TIMEL.......oii ittt ettt e et e ettt e e et e e e ssa e e e sasaeeessseeeasseeeentaeeeensseesnneeeannes

CALCulate:UNCErtainty:COMMON..........oiiiaiit ittt ettt ettt e bt e bt e bt e et e e abeeanbeeeneeebeesaeeas 128
CALCulate:UNCertainty:DATA:FREQUENCY.........coiiiiiiiiiiie ittt st 128
CALCulate:UNCertainty:DATAIGAIN. ... ..ottt ee et e e ee e e e e s aee e e s aeeeeasaeeesneeeesnneeeessseaeenseeeaane

CALCulate:UNCertainty:DATA:NOISe....
CALCulate:UNCertainty:DATAIRESUIS. ........oiiiiiieee ettt

CALCulate:UNCertainty:ENR:CALibration:UNCertainty..........cccoeiiiiiiiiiee i 129
CALCulate:UNCertainty:ENR:CALibration:UNCertainty:COLD.............ccoiieiiiiiiiiii e 130
CALCulate:UNCertainty:ENR:CALibration:UNCertainty:HOT............ccciiiiiiiii e 130
CALCulate:UNCertainty:ENRIUNCEMAINTY........eeeiiiieeeiiee e e s e s e e snaeeesnneaeeaneeeennnnes 130
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