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About this manual

1 Preface

1.1 About this manual

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

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

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

® Annex
Reference material

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

® |ndex
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Conventions used in the documentation

1.2 Conventions used in the documentation

1.2.1 Typographical conventions

The following text markers are used throughout this documentation:

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

quotation marks.

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

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

program code guished by their font.

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

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

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

1.2.2 Conventions for procedure descriptions

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

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

1.2.3 Notes on screenshots

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

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

User Manual 1173.9270.02 — 31 10



R&SPFSW-K30 Welcome to the noise figure measurement application

Starting the noise application

2 \Welcome to the noise figure measurement
application

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

@ Noise Source Control
The Noise Source Control connector on the FSW is a prerequisite for the R&S FSW
Noise measurements application.

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 FSW user manual.

The latest versions of the manuals are available for download at the product home-
page.

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

Installation

Find detailed installing instructions in the getting started or the release notes of the

FSW.
e Starting the noise appliCation............occcciiiiiiieee e 11
e Understanding the display information............cccccoiiiiiiii e 12

2.1 Starting the noise application

The "noise figure" measurement application adds a new type of measurement to the
FSW.

To activate the R&S FSW Noise measurements application

1. Select [MODE].

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

2. Select the "Noise Figure" item.

“4 Noise Figure

The FSW opens a new measurement channel for the "noise figure" measurement
application.
All settings specific to "noise figure" measurements are in their default state.

User Manual 1173.9270.02 — 31 1
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Understanding the display information

Multiple Channels and Sequencer Function

When you activate an application, a new channel is created which determines the
measurement settings for that application ("Channel"). The same application can be
activated with different measurement settings by creating several "Channel"s 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, to perform the configured measurements consecutively, a
Sequencer function is provided.

If activated, the measurements configured in the currently defined "Channel"s 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 performed. Sequential operation itself is inde-
pendent of the currently displayed tab.

For details on the Sequencer function, see the FSW user manual.

2.2 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.

x
o MultiView &8 Spectrum X  Noise X *  Noise Figure
]

Ref /g (Auto) 48.23dBm RBW 3 MHz ENR (Table) DEFAULT Mode Direct
"0

0dB SWT 300ms 2nd Stage Corr On PA Frequency

AVG 1 Calibration  2017-05-1811:24 scL | ‘| Config
i 1 Noise Figure 9 ®1Crw | 2Gain ®1 Crw
= put

9 Settings

ENR/TEMP
‘ Settings

Loss
‘ Settings

| Meas
l Settings

(] [ [ | BT

Uncertainty
100.0 MHz 200 pts  290.0 MHz/  (RF) 3.0 GHz | 100.0 MHz 200 pts  290.0 MHz/ (RF) 3.0 GHz 'ICal:ulaﬂun
Y 3 YFactor e1Crw 4 Result Table [T1]
k RF Noise Gain Y-Factor - q Result
? 100.000 MHz 2924d8B 21.64d8 12,57 dB Config
114.573 MHz 291d8B 2166 dB 1257 dB
129.146 MHz 293dB 2169d8 12.56 dB
143.719 MHz 292dB 217248 12.56 dB
158.291 MHz 295dB 21.74 dB 1253 dB
172.864 MHz 2.95dB 21.76 dB 1252 dB Display
187.437 MHz 2940 21.774d8B 1253dB |4 confi
g9
294 2178 dB 1252 dB
216,583 MHz 293 dB 21.76 dB 12.53 dB
231.156 MHz 293 dB 2170 dB 1252 dB
245.729 MHz 294dB 21.66 dB 1251d8 | Mz
260.302 MHz 2.95dB 21.60 dB 125048 | Cm*
274.874 MHz 294dB 2156 dB 12.50 dB e
200 pts  290.0 MHz/ (RF) 289.447 MHz 297dB 2153 dB 12.48dB ~

e
6 - Ready e

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

®

Calibrate
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Welcome to the noise figure measurement application

Understanding the display information

1 = Toolbar

2 = Channel bar

3 = Diagram header
4 = Result display

5 = Softkey bar

6 = Status bar

Channel bar information

In the R&S FSW Noise measurements application, the FSW shows the following set-
tings:

Ref Level Reference level of the FSW.
Att Attenuation of the FSW.
RBW Resolution bandwidth

SWT Sweep time

AVG Number of averages

ENR Excess noise ratio

For smart noise sources: also the provided temperature

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

Window title bar information

For each diagram, the header provides the following information:

2 Gain

Figure 2-2: Window title bar information for the R&S FSW Noise measurements application

1 = Window number

2 = Window type

3 = Trace color and number
4 = Trace mode

Status bar information

Global instrument settings, the instrument status and any irregularities are indicated in
the status bar beneath the diagram. Furthermore, the progress of the current operation
is displayed in the status bar.
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R&SPFSW-K30 Welcome to the noise figure measurement application

Understanding the display information

Risk of damaging the instrument

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

If an overload condition occurs, the FSW shows a corresponding message in the sta-
tus line ("RF OVLD" or "IF OVLD").

To avoid an overload during calibration or measurement, do one or more of the follow-
ing:

® Check and adjust the DUT "gain" settings

® Check and adjust the ENR settings

® |ncrease the reference level.
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R&S®FSW-K30 Measurements and result displays

3 Measurements and result displays

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

MultiView =8 Spectrum X  Noise X

Ref level (Auto) 48.23dBm RBW 3 MHz ENR (Table) DEFAULT Mode Direct
Att 0dB SWT 300ms 2nd Stage Corr On
AVG 1 Calibration 20170518 11:24
1 Noise Figure ®1Clrw | 2 Gain

100.0 MHz 200 pts  290.0 MHz/  (RF) 3.0GHz | 100.0 MHz 290.0 MHz/ (RF) 3.0 GHz

3 Y-Factor ¢ 1Crw 4 Result Table [T1]

RF Gain Y-Factor -
100.000 MHz 21.64 dB 12,57 dB
114.573 MHz 21.66 dB 12.57 dB
129.146 MHz 21.69 dB 12.56 dB
143.719 MHz 21,72 dB 12.56 dB
158.291 MHz 21.74 dB 12,53 dB
172.864 MHz 21.76 dB 12.52 dB
187.437 MHz 21.77dB 12.53 dB
202.010 MHz 21.78 dB 12,52 dB
216.583 MHz 21.76 dB 1253 dB
231.156 MHz 21.70 dB 1252 dB
245.729 MHz 21.66 dB 1251d8B
260.302 MHz 21.60 dB 12.50 dB
274.874 MHz 21.56 dB 12.50 dB
289.447 MHz 21.53 dB 1248 dB ~

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 "Temperature"

From a physical point of view, the "Noise Figure" and the "Temperature" levels have a
positive range (including zero).

Due to the mathematical operations the application performs, the results can be nega-
tive. Sometimes this happens due to incorrect calibration or variance of measurement
values.
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Measurements and result displays

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
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 X icon in the toolbar or press [MEAS].

The application enters the SmartGrid configuration mode.
For more information on the SmartGrid functionality, see the FSW Getting Started.

NOISE FIGUIE ...ttt e e e e e e e e e e e e e e e e e s s eeneees 16
(G 7= 1o TP OPPPS PR 17
Q=T aa] 2= =10 =Y 17
D = T (o OO 18
ENR MEASUIEA......cooeeei ettt ettt e e e e e e e e e et e e e e e e eaaae e e e e ereaanaeeaes 19
LEVEI (HOL) .ttt e et e e s r e e anneeeeean 20
Y= (@70 [ ) T PRSP 20
(7= 1 I 2 =1 (o] R 21
Cal LEVEI (HOL) ottt e e e e e e e e e e st e e e e e e e e e e e s e e nnnnnnes 22
LO07= 1 I V7= I (701 Lo ) RPN 22
[ [0 R 23
[ O] o 23
ST L =1 o] [ 24
LOTU T =T AT 2= 0T 24
1Y E= T N g =1 o] =R 24

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 the sig-
nal-to-noise ratio at the DUT output.

SNR
SNR

in

Noise Figure =

out

The vertical axis shows the level of the "Noise Figure" in dB. The scale depends on the
settings in the "Display Configuration" dialog box.
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R&S®FSW-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 123

Results:TRACe<t>[:DATA]? <Trace>,NOISe

Gain

Shows the "Gain" characteristics of the DUT.

The vertical axis shows the level of the "Gain" in dB. The scale depends on the set-
tings in the "Display Configuration" dialog box.

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

Remote command:
LAY:ADD:WIND? '2',RIGH,GAIN see LAYout:ADD[:WINDow] ? on page 123

Results:TRACe<t>[ :DATA]? <Trace>,GAIN

Temperature
Shows the "Temperature" characteristics of the DUT.
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Noise Temperature = .
Bk
with

P =Power

B =Bandwidth

k =Boltzmann constant

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

11 Temperature

101 pts 200.0 MHz/

Remote command:
LAY:ADD:WIND? '2',RIGH,TEMP see LAYout :ADD[:WINDow] ? on page 123
Results: TRACe<t>[:DATA]? <Trace>, 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 = Non
N, off

with
N,, =Noise power [dB] with noise source on
N, =Noise power [dB] with noise source off

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

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

Remote command:
LAY:ADD:WIND? '2',RIGH,YFAC see LAYout:ADD[:WINDow] ? on page 123
Results: TRACe<t>[:DATA]? <Trace>, YFACtor

ENR Measured
Shows the results of the ENR measurement.

To measure the ENR of a noise source, first attach a noise source with known ENR to
the device, enter the ENR of this noise source to the calibration ENR table and cali-
brate using this one. Then, attach the unknown noise source to the device and perform
a measurement ("Run Single") with this one. The graph shown in the ENR Measured
display and the results for ENR Measured in the Result Summary will be the ENR of
the noise source at the measured frequencies. The vertical axis shows the level of the
measured ENR in dB. The scale depends on the settings in the "Display Configuration’
dialog box.

5 ENR Measured

200.0 MHz/
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Remote command:
LAY:ADD:WIND? '2',RIGH,ENR See LAYout:ADD[:WINDow]? on page 123
Results: TRACe<t>[:DATA]? <Trace>, ENR

Level (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.

101 pts 200.0 MHz/

Remote command:
LAY:ADD:WIND? '2',RIGH,PHOT see LAYout:ADD[:WINDow]? on page 123
Results: TRACe<t>[:DATA]? <Trace>, PHOT

Level (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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8 Level (cold)

101 pts 200.0 MHz/

Remote command:
LAY:ADD:WIND? '2',RIGH,PCOL see LAYout:ADD[:WINDow] ? on page 123
Results: TRACe<t>[:DATA]? <Trace>, 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 = %
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 123
Results: TRACe<t>[:DATA]? <Trace>,CYFactor
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Cal Level (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.

9 Cal Level (hot)

101 pts 200.0 MHz/

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 see LAYout:ADD[:WINDow]? on page 123
Results: TRACe<t>[:DATA]? <Trace>,CPHot

Cal Level (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.

10 Cal Level (cold)

101 pts 200.0 MHz/

The vertical axis shows the power in dBm. The scale depends on the settings in the
"Display Configuration" dialog box.
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Remote command:
LAY:ADD:WIND? '2',RIGH,CPC see LAYout:ADD[:WINDow]? on page 123
Results: TRACe<t>[:DATA]? <Trace>,CPCold

P Hot
Shows the relative power with a hot noise source in dB.

The scale depends on the settings in the "Display Configuration" dialog box.

101 pts 200.0 MHz/

Remote command:
LAY:ADD? '1',RIGH,DPH, see LAYout:ADD[:WINDow]? on page 123
Results: TRACe<t>[:DATA]? <Trace>,DPHot

P Cold
Shows the relative power with a cold noise source in dB.

The scale depends on the settings in the "Display Configuration" dialog box.

101 pts 200.0 MHz/
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Remote command:
LAY:ADD? '1',RIGH,DPC, see LAYout:ADD[:WINDow]? on page 123
Results: TRACe<t>[:DATA]? <Trace>,DPCold

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
"Noise Figure", "Gain" and "Y-Factor" results. Each row represents one measurement
point. Each column represents one result type. The first column shows the measure-
ment frequency.

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

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

For more information, see Chapter 6.1.2, "Configuring numerical results", on page 96.

4 Result Table [T1]
RF Freq Noise Figure ¥-Factor

Remote command:

LAY:ADD:WIND? '2',RIGH,RES see LAYout:ADD[:WINDow]? on page 123
Results: TRACe<n>[:DATA] ? on page 131

Table items: DISPlay [ :WINDow<n>] :TABLe: ITEM on page 207

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
represents 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 resulis", on page 96.

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 6.4, "Using markers", on page 103 and Chapter 6.1.2, "Configuring numerical
results", on page 96.
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4 Marker Table
Type Ref "Trc Stimulus i Gain
M1 : ] 2 ]
N1
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.
® Trc
Shows the trace that the marker is positioned on.
o X-value

Shows the horizontal position (frequency) of the marker.
For normal markers, the position is an absolute value. The position of delta mark-
ers is relative to another marker.

® <Result>
Shows the measurement result at the marker position.
For normal markers, the result is an absolute value. Results for delta markers are
relative to another marker.

Remote command:

LAY:ADD:WIND? '2',RIGH,MTAB see LAYout:ADD[:WINDow]? on page 123
Results:

CALCulate<n>:MARKer<m>:Y? on page 227
CALCulate<n>:DELTamarker<m>:Y? on page 230
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Tuning modes

4 Measurement basics

The measurement basics contain background information on the terminology and prin-
ciples of "noise figure" 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 I 011 To I 4T o [ 26
0  MeasuremMent MOGES.......cuiiiiiiiiii et e e e ee e e e e e e e e e e 28
L I O I I Y o 1= 3 30
o External generator CONtrol........ ... 31
e Image freQUENCY FEJECHION. ... .. e e e e e e e e 33
o Calibration (2nd Stage COIMECON).......uuiiiii it 36
®  USIiNG SMArt NOISE SOUICES.......uuuuiiiiiiiiieiee e e ettt e e e e e e s e e e e e e e e e e s snnrenee 39
e Separating signals by selecting an appropriate resolution bandwidth.................... 39
e Analyzing several traces - trace MOdEe...........coeeviiiiiiiiiiiiiiiicie e 40
®  USING MAIKEIS....coiiiiiieiiicccie e e e e e ettt seseseeeeeaaaaaaaeeeeeeesnsansnnes 41

4.1 Tuning modes

Basically, the application calculates the "noise figure" of a DUT based on the character-
istics of the DUT that have been measured and a noise source whose properties are
known. Therefore, the Noise Source Control connector on the FSW is a prerequisite for
the R&S FSW Noise measurements 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" charac-
teristics.

e-seae 0 111 O s i

+28W

Noise
Source

The application provides several measurement modes or tuning modes.

®  SWEPE MEASUIEMENTS....ciiiiiiiiiiciciiie e e e e e e e e e e e re s e e e e e aaaaaaaaeeeeeeeens 27
e Frequency table MeasUremMENtS..........oooiiiiiiiiiicc e 27
e Single frequEeNCY MEASUIEMENTS......cciii i 27
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411

41.2

41.3

Tuning modes

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 fre-
quency table.

The center frequency is the frequency in the center of the frequency band that 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" mea-
surement.

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

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

Frequency table measurements

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

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

Frequency tables also allow you to define a variable RBW and sweep time, depending
on the current frequency of the sweep point (see "Variable RBW and sweep time for
low-frequency measurements" on page 40 and Chapter 5.2.3, "Using a frequency
table", on page 51).

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.

User Manual 1173.9270.02 — 31 27



R&S®FSW-K30

Measurement basics

4.2

Measurement modes

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

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

Single frequency measurement results

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

For more information, see Chapter 3, "Measurements and result displays", on page 15.
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 "Level (Hot)" and "Level (Cold)" results require two different noise
sources with different temperature characteristics (cold and hot). Measurements with a
resistor noise source are such a case.

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 supplied
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 R&S
FSW Noise measurements application.

A resistor noise source, however, requires two resistors, one hot and one cold. You
have to substitute the hot resistor by the cold resistor to measure first the hot and then
the cold power. For these cases, the application provides a manual measurement
mode. This measurement mode is automatically selected when you select a "Noise
Source" on page 57 with resistor characteristics, 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 and 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.
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Measurement modes

Clear Calibration Results

Calibrate PHot Calibrate PCold

Noise Source ON Noise Source OFF

@ Recommended order of measurements
Note that it is recommended that you begin with the hot power measurement.
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. Then start the second measurement.

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

Calibrate PHot Calibrate PCold

Noise Source ON Noise Source OFF

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

Noise X
ENR (THot, TCold) 296.50 K, 77.00 K Mode Direct

2nd Stage Corr On (No Cal)
Calibration PCold required Meas PHot & PCold required

Clearing results

To replace the previous calibration or measurement results, clear the currently stored
data using the "Clear Calibration Results" or "Clear Measurement Results" function.
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4.3

4.3.1

4.3.2

DUT types

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.

DUT types

"Noise figure" measurements are possible on DUTs with a wide variety of characteris-
tics. The DUT characteristics not only affect the test setup, but also determine the way
the application populates the frequency list for swept measurements.

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

e Measurements on linear DUTs (direct measurement)..........cccooeeeeiiriiiieeeeniciieenenn. 30
e Measurements on frequency converting DUTS.........ccoooiiiiiiiiiiieeine e, 30

Measurements on linear DUTs (direct measurement)

For a linear DUT, the RF frequency remains the same between its input and output.
For measurements on such DUTs, it is sufficient to measure the signal's RF frequency
without any additional equipment (like a local oscillator). A typical linear DUT is an
amplifier, for example.

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
occurs somewhere in the measurement path.

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

Spectrum L~ Display

Analyzer Config

Measurements on frequency converting DUTs

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

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

® An external generator controlled by the analyzer via IEC bus.

® A VCO controlled by a voltage source.
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4.4

External generator control
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.

Spectrum [ [ E
Analyzer Config

Local
Oscillator

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 R&S FSW Noise measurements application provides measurement for both mea-
surement 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.

® fir - fie for up-converters

e frr + fir for down-converters

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

Note that fixed IF measurements are only possible if the FSW is equipped with the
optional External Generator Control hardware. For more information, see Chapter 4.4,
"External generator control", on page 31.

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.

e frr + f o for up-converters

® fgr - f o for down-converters

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

External generator control

To perform fixed IF measurements with the R&S FSW Noise measurements applica-
tion, you have to install the optional External Generator Control hardware. This option
allows you to control an external generator and the type of signal it generates.
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External generator control

The typical measurement setup for such measurements includes the FSW equipped
with the optional R&S FSW Noise measurements application, a signal generator and
the DUT. The signal generator is controlled either via the LAN connection or the GPIB
interface. The GPIB interface is part of the optional External Generator Control hard-
ware.

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

If you have no 10 MHz reference frequency on hand, you can use the internal refer-
ence signal of the FSW or signal generator. For more information, see the documenta-
tion of the FSW or the signal generator.

Signal generator support

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

Note that you have to select the generator specifically for the R&S FSW Noise mea-
surements application. It does not inherit the generator settings from other applica-
tions.

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 FSW. The setup
file defines the frequency and power ranges supported by the generator, as well as
information required for communication. You can use a setup file of the signal genera-
tors already supported as a template. After you copy it to the FSW, the new generator
model is added to the dropdown menu.

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

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

Error and status messages

The following status and error messages can 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.
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Message Description

"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).

Risk of damage to the instrument

To allow for highest sensitivity during the measurement, the R&S FSW Noise measure-
ments application automatically sets the input attenuation to 0 dB.

Because this configuration minimizes the overrange reserve, make sure that the signal
you apply does not cause an overload condition. In particular, consider the LO feed-
through. An overload condition can damage or destroy the input mixer.

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

To avoid an overload, do one of the following:
® Reduce the LO feedthrough of the mixer device.
® |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 for down-converting DUTs, and higher than
the RF for up-converting DUTs.

In a basic test setup, the image frequency of the RF signal is also converted to the IF.
Depending on the DUT, this effect can 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, double sideband
(DSB) mixers, and mixers that partly suppress a sideband. If a sideband is not needed
or only partly needed, you can reject the image frequency. If you do so, the application
activates a filter that suppresses the image frequency to a certain extent.

The following illustrations help you configure the measurement correctly.

For more information on how to configure image rejection, see "Image Rejection"
on page 54.

Double sideband measurements

Double sideband mixers use both sidebands to the same extent. Both RF and image
frequency are converted. In that case, turn off image rejection.
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Image frequency rejection

fir for flo fimege

f.o = frequency of the local oscillator
fir = intermediate frequency = fgr  f o
fre = lower sideband =f g - f|

fimage = Upper sideband = f o + fi

If image rejection is on, the results have a 3 dB error. That means "noise figure" results
are 3 dB lower than they should be. "Gain" results are 3 dB higher.
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 like on an amplifier.

V7 /W/W/%//
T

99 dB

4

S5

f|F 1:HF fLD Jr-irr'a-;a.-

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.

|77/
(1 Flér?cdﬂ
|

.

| | |
| | |

fie fre Tlo fimsge
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For mixers whose image rejection is known, define the magnitude of image rejection in
dB as accurately as possible. Otherwise, measurement results ("noise figure" and
"gain") deviate between 0 dB to 3 dB.

If you do not know the image rejection characteristics of a mixer, use a custom test
setup including an additional filter. 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 figure" 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, you might need a highpass or
bandpass filter 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 received 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. The harmonic of the LO signal produced in the mixer is also converted.
Often, the mixer even features a lower conversion loss for unwanted harmonics. For
measurements on this type of mixer, you have to use a bandpass filter. The filter
ensures that there is only noise at the desired frequency at the input of the DUT. This
measurement is similar to measurements on a mixer with an average sideband sup-
pression.
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4.6 Calibration (2nd stage correction)

The calibration procedure of the application measures the inherent noise of the FSW
you are using. Performing calibration is therefore recommended, as it increases the
accuracy of measurement results. The results get more accurate because the applica-
tion 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" measure-
ments. 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.

O Calibrating single frequency measurements

Like for all other measurements of the R&S FSW Noise measurements application,
perform a calibration before a single frequency measurement for increased accuracy.

There is an easy way to calibrate single frequency measurements, if you already cali-
brated the application for swept or list measurements. If the single frequency is part of
the frequency list, the measurement is already calibrated for that frequency and no fur-
ther 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, you must cali-
brate this frequency point first.

® Interpolation
If you change the frequency, while the frequency span stays the same or is
reduced, the application interpolates the correction data for the new measurement
points. A new calibration is not required.
However, measurements based on interpolated data can result in an increased
measurement uncertainty. Highly accurate measurements that are conform to the
values specified in the specifications document are only possible at calibrated
measurement points.
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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 distance
between the original calibration points is sufficiently small.

If the span increases compared to the span during calibration, a new calibration is
necessary.

If the application interpolates the calibration 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 FSW has been calibrated. If calibration is
invalid, repeat the calibration or restore the settings as they were during the cali-
bration.

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 the "Storing and Recalling
Instrument Settings and Measurement Data" chapter in the FSW user manual.

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

Te-esas -0 111 O o4
Noise source
+28W

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 Control con-
nector) on the back of the FSW.
To connect the noise source to the voltage supply, you need a coaxial cable.

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

® |n the "Noise Overview" dialog box, press "Calibrate".
® |n the "Sweep" menu, press "Calibrate".
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Calibration Save

Calibration

‘| Save

If the user has performed a valid calibration on the instrument, the calibration results
can be saved by using "Calibration Save" in the "Export" dialog. This provides the pos-
sibility to use once stored calibration results at a later point.

Remote command:
[SENSe: ] CORRection:SAVE on page 156

Calibration Recall
Calibration
1| Recall

Calibration results that have been stored once on the instrument can be recalled by
using "Calibration Recall" in the "Import" dialog.

To achieve a valid calibration by importing a saved one, all parameters of FSW-K30
must match exactly to the ones that have been used for the calibration. At the import of
a calibration, a preview dialog is shown which contains all relevant parameters of the
calibration to be imported and an indication (green / red) if they match to the current
instrument and option settings. Only if the calibration context summary is green, the
calibration import can be done. If the calibration context summary is red, importing the
calibration results would lead to an invalid calibration status for the current settings.
Thus the calibration results cannot be imported in this case. If the calibration context
summary is green but some of the individual entries are red (i.e. they differ from the
current settings), the calibration results still can be imported. The import will then over-
write the red marked settings with the ones from the stored calibration to ensure the
settings match.

Recalled Calibration Results @ X
Preview of Recalled Calibration Results: 2020-07-17 06:02

Preview CALPHOT - Trace1

Context Status

Ref Level Input Coupling

RF Atten Impedance

Auto Level Range High Pass Filter 1 to 3 GHz
RBW YIG-Preselector

Sweep Time Input Connector
Preamplifier External Mixer

Ext Preamplifier

Context Summary

Calibration Additional

User Manual 1173.9270.02 — 31 38



R&S®FSW-K30

Measurement basics

4.7

4.8

Separating signals by selecting an appropriate resolution bandwidth

Remote command:
[SENSe:]CORRection:RECall on page 156

Using smart noise sources

A smart noise source (SNS) provides its own ENR and uncertainty tables and a tem-
perature value from an internal measurement. Thus, accuracy is improved and less
configuration efforts are required.

When you connect a smart noise source, the FSW automatically loads its ENR table
and stores it for future measurements. The ENR table remains stored on the instru-
ment even after the noise source is disconnected. If the table already exists on the
FSW, the contents are updated, if necessary. The contents of the most recently loaded
SNS ENR table are also stored as the "default" ENR table. Thus, they remain available
even if the noise source type is changed, for example to "noise diode". The ENR tables
for smart noise sources are shown for reference only and cannot be edited in the R&S
FSW Noise measurements application. The name of each ENR table contains the
serial number of the SNS.

For smart noise sources, use the lemosa female connector on the front panel. To con-
nect a noise source with a BNC connector, use the noise source control female con-
nector on the rear panel (requires the R&S FSW-B28V option). The R&S FSW-B28V
option allows the use of conventional noise sources without the additional features
such as temperature correction and automatic transfer of the ENR table. For more
information, refer to the FSW Getting Started User Manual.

Test Setup

Connect the smart noise source to the Lemosa Power Sensor / Noise Source Control
connector on the FSW. (For models without a Lemosa connector, connect the SNS to
the BNC Noise source control connector and a USB connector on the FSW.) Then con-
nect the SNS output to the DUT or the RF Input connector on the FSW. Only one SNS
can be active on the FSW at any time.

The identification and setup procedure after connecting the FS-SNS may take up to 10
seconds.

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
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Analyzing several traces - trace mode

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.

Variable RBW and sweep time for low-frequency measurements

Usually, a constant RBW and sweep time is used for the entire measurement. How-
ever, for low-frequency measurements (under 10 MHz), smaller bandwidths and longer
sweep times are required to improve accuracy of the results. Using a small RBW and
long sweep time for the entire span would increase measurement time significantly. In
this case, a variable RBW and sweep time can be defined for lower frequencies,
depending on the current frequency of the sweep point. The variable RBW and sweep
times are defined in the frequency table (see Chapter 5.2.3, "Using a frequency table",
on page 51). The defined RBW and sweep times are also included in a table export.

In the channel bar, the bandwidth and sweep time range of the variable values is indi-
cated.

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 default 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. For example, freeze a trace and use it as a ref-
erence 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 FSW automatically adapts the trace data to
the changed display range. Thus, you can perform an amplitude zoom after the mea-
surement to show details of the trace.

4.10 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.

O 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. It does 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 o] Clrw
-0.08 dB

200.0000000 MHz

3.24 dB

400,0000000 MHz

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

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

1 Noise Figure W
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
13.1970 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 marker table
can be displayed in a separate window. For more information on the contents of the
marker table, see "Marker Table" on page 24.

User Manual 1173.9270.02 — 31 43



R&SPFSW-K30 Configuration

Configuration overview

5 Configuration

"Noise figure" measurements require a special application on the FSW, which you acti-
vate using [MODE].

The Noise Source Control connector on the FSW is also a prerequisite for the R&S
FSW Noise measurements application. Without this connector, no measurement can
be performed.

When you activate a measurement channel in the R&S FSW Noise measurements
application, a measurement for the input signal is defined with the default configura-
tion. 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 con-
tents and no function in the R&S FSW Noise measurements application.

o Configuration OVEIVIEW.........coiiiiiiiiiii ittt 44
e Defining the measurement freQUENCY........ccccuuiiiiiiiiiee e 46
e Selecting DUT characCteriStiCs.........coeiiiiiiiiieieeeeeeeeecrrs e e eeeeaens 53
o Configuring the NOISE SOUICE........cciiiiiii i e e e e e e e e e e e e eeeees 54
o Configuring additioNal l0SS.....cceeiiiiiiii e 63
o  Configuring the @nalyZer.......... ..o e 68
e Using the uncertainty calCulator...........cc.uviiiiiiiiiiii e 72
o Trigger and gate CONfIQUration.........oocuiiii i 79
e Performing MeasuUr€mMENTS.........ccccuuuiiiiieieeeiie it e e e e e s e e e e e e e e e e s e ennnrenes 85
e Configuring inputs and outputs of the FSW..........ooorrimccic e, 87

5.1 Configuration overview

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

=

GuZ

Overview
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Calibration

Noise Loss | o Spectrum

L .
Source Calibration Analyzer e

Source Constant  IF 2nd Stage Corr
Const 0.0dB  Start 10.0 MHz
Temp 16.85C Stop 26.5 GHz

Measurement

Type Direct

Noise "~ Loss "~ Loss | o Spectrum "~ Display

|
Source Input Output Analyzer Config

Source Constant  Source Constant Source Constant  RBW 3.0 MHz
Const 15.0d8  Const 0.0dB Const 0.0dB  Preamp On
Temp 16.85C Temp 16.85C Sweep 30.0 ms

RF Att 0.0dB

AVG 1

RF IF
Start 10.0 MHz Start 10.0 MHz

Stop 26.5 GHz Stop 26.5 GHz

Preset Channel

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):
To perform a calibration

1. Noise Source
See Chapter 5.4, "Configuring the noise source", on page 54.

2. Calibration Loss
See Chapter 5.5, "Configuring additional loss", on page 63

3. Spectrum Analyzer
See Chapter 5.6, "Configuring the analyzer", on page 68.

4. Calibration
See "Calibrate" on page 86
To perform a measurement

1. Noise Source
See Chapter 5.4, "Configuring the noise source", on page 54.

2. Input and output losses
See Chapter 5.5, "Configuring additional loss", on page 63.

3. DUT configuration
See Chapter 5.3, "Selecting DUT characteristics", on page 53

4. Spectrum Analyzer
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See Chapter 5.6, "Configuring the analyzer", on page 68.

5. Display Configuration
See Chapter 6.1, "Configuring the display", on page 94

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 "Preset Channel" in the lower left-hand corner of the "Overview" to restore all
measurement settings in the current channel to their default values.

Note: Do not confuse "Preset Channel" with the [Preset] key, which restores the entire
instrument to its default values and thus closes all channels on the FSW (except for the
default channel)!

Remote command:
SYSTem:PRESet:CHANnel [ :EXEC] on page 122

Specific Settings for

The channel can contain several windows for different results. Thus, the settings indi-
cated in the "Overview" and configured in the dialog boxes vary depending on the
selected window.

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

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

5.2 Defining the measurement frequency

o Defining a freqUEeNCY Set....cooi i 46
e Configuring single frequency MeasureMeNtS. .........ccevvieeiieeiiieccciiiieeeee e e e e eeeeeees 49
o Using afrequency table....... ..o 51

5.2.1 Defining a frequency set

Access: "Overview" > "DUT" > "Frequency Config"
These settings 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 is changed by the application.

User Manual 1173.9270.02 — 31 46



R&S®FSW-K30

Configuration

®
®

Defining the measurement frequency

If you change a frequency set, perform a new calibration to ensure accurate results.

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 FSW-B22 option, the maximum frequency is 7 GHz. However, the pre-
amplifier can be activated 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.

Frequency Settings . X
Frequency Config Frequency Table DUT Settings

Tuning Mode Sweep

Frequency/Span

(s 13.255 GHz

10.0 MHz

26.5 GHz = 2.649 GHz
I LT Te 1Y oo [= TSP 47
LY o1 (Y SRR 48
T o = o PSS 48
Start and StOP FreQUENCY.......cci it e e e e e e e e e e e e enannnes 48
(Measurement) POINTS.......iuiii ittt e e e e e e s s e e e e e e e e e s s e eannreaeeees 49
] (=T o J PR 49

Tuning Mode
Selects the tuning or measurement mode.

For more information, see Chapter 4.1, "Tuning modes", on page 26.

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 activated 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.
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"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 51.

"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 49.

Remote command:

Frequency sweep measurement:
[SENSe:]CONFigure:LIST:CONTinuous on page 133
[SENSe:]CONFigure:LIST:SINGle on page 133
INITiate<n>[:IMMediate] on page 187

Single frequency measurement:
[SENSe:]CONFigure:FREQuency:CONTinuous on page 133
[SENSe:]CONFigure:FREQuency:SINGle on page 133
INITiate<n>[:IMMediate] on page 187

Center
Defines the center of the measurement frequency range.

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

Note: If a "Preamplifier" on page 71 is used, make sure the defined (and possibly
upconverted) frequencies for the measurement stay below the maximum frequency the
preamplifier supports.

The "Center" setting is also available via [FREQ)].
Remote command:

Frequency list measurement:

[SENSe: ] FREQuency:CENTer on page 134

Single frequency measurement:
[SENSe: ] FREQuency:SINGle on page 135

Span
Defines the measurement span.

If you change the span, the application changes the start frequency, the stop frequency
and the stepsize according to the center frequency and the measurement points.

Note: If a "Preamplifier" on page 71 is used, make sure the defined (and possibly
upconverted) frequencies for the measurement stay below the maximum frequency the
preamplifier supports.

The "Span" setting is also available via [SPAN].

Remote command:
[SENSe: ] FREQuency: SPAN on page 136

Start and Stop Frequency
Defines the start and stop frequencies.

If you change the start or stop frequency, the application changes the center frequency,
the span and the measurement points according to the new values and the stepsize.
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Note: If a "Preamplifier" on page 71 is used, make sure the defined (and possibly
upconverted) frequencies for the measurement stay below the maximum frequency the
preamplifier supports.

The "Start" and "Stop" settings are also available via [FREQ)].

Remote command:

Start frequency:

[SENSe: ] FREQuency:STARt on page 136
Stop frequency:

[SENSe: ] FREQuency:STOP on page 137

(Measurement) Points
Defines the measurement points.

For frequency list measurements, the number of measurement points corresponds to
the number of entries in the frequency table. The number of points displayed in the
graphical results is also the same.

If you change the measurement points, the application changes the stepsize according
to the span.

The "Points" setting is also available via [SPAN].

Remote command:
[SENSe: ] FREQuency: POINts on page 135

Step
Defines the frequency step size in the frequency table.

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

If you change the stepsize, the application changes the measurement point according
to the span.

The "Stepsize" setting is also available via [FREQ].

Remote command:
[SENSe: ] FREQuency: STEP on page 136

Configuring single frequency measurements

Access: "Overview" > "DUT" > "Frequency Config" > "Tuning Mode: Single Fre-
quency"

These settings define the frequency characteristics for the measurement.

If you change the frequency, perform a new calibration to ensure accurate results.
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Frequency Settings
Frequency Config DUT Settings

Tuning Mode Single Frequency

Frequency

Single 10.0 MHz

Coupled to Sweep List Off

ST Lo | T ( =Te (01T (o3 T PRSP 50
Coupled 10 SWEEP LiSt...uiiiiiiiiiie it e e e e e e e e e nnnne 50
(Measurement) POINES........ccoii it e e e e e e e e e e e e e e e e e s 50

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

The "Single" setting is also available via [FREQ)].

Remote command:
[SENSe: ] FREQuency:SINGle on page 135

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

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

If you turn off the coupling, you can define any frequency for single frequency mea-
surements. Note, however, that you have to calibrate the measurement for that fre-
quency.

Remote command:
[SENSe: ] FREQuency:SINGle:COUPled on page 136

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

For single frequency measurements, the number of measurement points corresponds
to the number of measurements (index values) performed on a single frequency.

For more information, see "Single frequency measurements" on page 16.
The "Points" setting is also available via [SPAN].

Remote command:
[SENSe: ] FREQuency:POINts on page 135
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5.2.3 Using a frequency table

Access: "Overview" > "DUT" > "Frequency Config" > "Frequency Table"

The "Frequency Table" tab in the "Frequency Settings" dialog box contains functionality
to manage the measurement frequencies.

The application populates the table according to the information you entered in the
"Frequency Config" tab when you select "Populate Table".

Note that changes to the frequency table take effect only if you select the "Frequency
Table" tuning mode.

Frequency Settings
Frequency Config Frequency Table DUT Settings

Tuning Mode Frequency Table
Frequency Table

RF
10.000 MHz

2.659 GHz
5.308 GHz
7.957 GHz
10.606 GHz
13.255 GHz

15.904 GHz

Clear Table Populate Table

[ C=Te [UT=T g o VRN =T o) = PR 51
(=TT g =T o] = T PP UTUTP RSP 52
POPUIALE TaDIE....uee e e e e ———————— 52
TS =1 o USSR 52
D=1 (= S 52
T g T 0o o A = o T o USSR 53
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
(up to @ maximum of 10001 points).
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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 higher than
the last table entry and lower than the next table entry.

Note: If a "Preamplifier" on page 71 is used, make sure the defined (and possibly
upconverted) frequencies for the measurement stay below the maximum frequency the
preamplifier supports.

If the RBW and sweep time settings are set to "variable" in the measurement settings
(see Resolution Bandwidth (RBW) and "Sweep Time" on page 69), you can also
define those values in the frequency table.

Select Populate Table to predefine the RBW and sweep times to be used. For each
sweep point with a frequency under 10 MHz in the table, suitable settings are defined.
For higher frequencies, the values provided in the measurement settings are used
(indicated by "--" as they are automatically updated if the measurement settings
change.) All predefined values in the table can be overwritten manually.

The defined RBW and sweep times are also included in a table export.

See also "Variable RBW and sweep time for low-frequency measurements"
on page 40.

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.

If the RBW and sweep time settings are set to "variable" in the measurement settings
(see Resolution Bandwidth (RBW) and "Sweep Time" on page 69), those values are
also predefined. For each sweep point with a frequency under 10 MHz in the table,
suitable settings are defined. For higher frequencies, the values provided in the mea-
surement settings are used (indicated by "--" as they are automatically updated if the
measurement settings change.) All predefined values in the table can be overwritten
manually.

See also "Variable RBW and sweep time for low-frequency measurements”
on page 40.

Remote command:

[SENSe: ] FREQuency:TABLe : DATA on page 134

[SENSe: ] FREQuency:LIST:DATA on page 134

RBW and sweep time set to variable: [SENSe: ]BANDwidth:LIST:DATA
on page 135

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

Delete
Deletes the currently selected measurement point.

User Manual 1173.9270.02 — 31 52



R&S®FSW-K30 Configuration

Selecting DUT characteristics

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

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

If variable RBW and sweep times are enabled, they are also included in a table export
(see "Frequency Table" on page 51).

For details on the required file format, see Chapter A, "Reference: frequency table file
format", on page 244.

5.3 Selecting DUT characteristics

Access: "Overview" > "DUT" > "DUT Settings"

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.

Frequency Settings @ X
Frequency Config Frequency Table DUT Settings

Mode Fixed IF, Down Conv

Mixer Settings

IF fixed 0.0 Hz

NGNS ] 999.99 dB

RF IF
Start 10.0 MHz Fixed 0.0 Hz
Stop 26.5 GHz

LO
Start 10.0 MHz
Stop 26.5 GHz

| D =T PP PP PP PP 54
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Mode
Selects the measurement mode.

The required measurement mode depends on the type of DUT you are testing. For
more information, see Chapter 4.3, "DUT types", on page 30.

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:
DUT type: [SENSe:]CONFigure:MODE:DUT on page 138
LO type: [SENSe: ] CONFigure:MODE:SYSTem:LO on page 138

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 [FREQ)].

Remote command:
[SENSe:]CONFigure:MODE:SYSTem: LO: FREQuency on page 138

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 [FREQ].

Remote command:
[SENSe:]CONFigure:MODE:SYSTem: IF: FREQuency on page 137

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 suppression.

For more information, see Chapter 4.5, "Image frequency rejection”, on page 33.

Remote command:
[SENSe:]CORRection:IREJection on page 139

Configuring the noise source

The noise source characteristics are used to calculate the effective noise temperature
of the noise source. The more accurate the specified characteristics of the noise
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Configuring the noise source

source you are using, the more accurate the measurement results. The noise source
characteristics must be supplied by its manufacturer.

e Defining the noise source characteristiCs..........uuiviiiiiiiiiiiiiiiieeee e, 55
e Using an ENR or temperature table............covviiiiiiiiiiii e 59

Defining the noise source characteristics

Access: "Overview" > "Noise Source" > "ENR / Temp Settings"

The noise characteristics of noise sources with diode characteristics are usually
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 Tgq)- Teoq is typically at a very low temperature of liquid nitrogen or liquid helium.

Both noise source types can have different ENR values during the calibration and the
measurement stage. You can use either the same type of noise source for both calibra-
tion and measurement, or use different types of noise sources for calibration and mea-
surement.
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ENR/TEMP Settings

ENR/TEMP Settings Table Settings

Auto Select SNS On Off

SUrement

Moise Source Moise Diode 4

0 Constant 15.0 dB

. Table v

Common Noise Source

Temperature

AUTO SEIECTE SINS ...t e e et e e e e et aae e e e e e eetan e e e e e reeaaneeeeeees 56
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(072111 o] = 11101 o [PPSR 58
LT aa] o2=T =10 =Y 59
Auto Select SNS

If enabled (default), the R&S FSW Noise measurements application automatically rec-
ognizes a connected smart noise source and uses it for the noise measurement. The
provided ENR and uncertainty tables and temperature are loaded and used for the
measurement. The recognized serial number of the SNS is indicated in the channel bar
and dialogs of the R&S FSW Noise measurements application.

If "Auto Select SNS" is ON and a SNS is connected, a green message with information
about the connected SNS is displayed:
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Auto Select SNS On Off

If no SNS is connected, a red "No SNS connected" warning is displayed:

Auto Sefect SNS On Off

If "Auto Select SNS" is disabled, you must manually change the noise source to SNS
and select the required tables, if necessary (see "Frequency Table" on page 51).

Noise Source
Access: "Overview" > "Noise Source" > "ENR / Temp Settings" > "Noise Source"

You can select the type of noise source and its characteristics independently for the
Calibration and the Measurement.

"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.yq.

When you select the resistor noise source, the application automati-
cally starts the manual measurement mode, which is indicated in a
message at the bottom of the dialog box.

"Smart Noise Selects a smart noise source, which provides its own ENR and uncer-

Source" tainty tables. The serial number of the connected noise source is
automatically recognized and indicated. Otherwise, enter the number
of a noise source to continue preconfiguring the measurement.

Remote command:

Measurement: [SENSe: ] CORRection:ENR[:MEASurement] : TYPE on page 145
[SENSe:]CORRection:ENR[:MEASurement] : SNS: SRNumber on page 147
Calibration: [SENSe:]CORRection:ENR:CALibration:TYPE on page 142
[SENSe:]CORRection:ENR:CALibration:SNS:SRNumber on page 147

Measurement
Selects the source of the ENR or temperature values.

The frequency characteristics can be approximated by a constant or be based on an
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.
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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 5.4.2, "Using an ENR or temperature table",

on page 59.

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 144
Constant ENR: [SENSe: ] CORRection:ENR[:MEASurement] : SPOT on page 145
Select table: [SENSe: ] CORRection:ENR[ :MEASurement] : TABLe:SELect

on page 143

Constant temperature: [SENSe: ] CORRection:ENR[:MEASurement] : SPOT:COLD
on page 146

Constant temperature: [SENSe: ]CORRection:ENR[ :MEASurement] : SPOT:HOT
on page 146

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 off common ENR, you can define an additional ENR to be used during calibra-
tion.

Define additional ENR for measurements on frequency converting DUTs, if one noise
source does not cover the frequency range at the DUT input (RF) and for calibration

(IF).
Remote command:
[SENSe: ] CORRection:ENR:COMMon on page 142

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

The frequency characteristics can be a constant or be based on an ENR or tempera-
ture table.

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;
T.oq 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 5.4.2, "Using an
ENR or temperature table", on page 59.

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

ENR mode: [SENSe: ]CORRection:ENR:CALibration:MODE on page 140
Constant ENR: [SENSe: ]CORRection:ENR:CALibration:SPOT on page 141
Select table: [SENSe: ]CORRection:ENR:CALibration:TABRLe:SELect

on page 141

Constant temperature: [SENSe: ] CORRection:ENR:CALibration:SPOT:COLD
on page 140

Constant temperature: [SENSe: ] CORRection:ENR:CALibration:SPOT:HOT
on page 140

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.

For smart noise sources, the temperature is provided automatically by the connected
SNS itself. If no SNS is connected, the most recently loaded value is indicated. The
provided temperature is used for all noise sources throughout the measurement.

To set the temperature manually, select "Manual" and enter the value.

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 [SETUP].

® Select "Display".

® Select the "General" tab.

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

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

Remote command:
[SENSe:]CORRection:TEMPerature on page 146

5.4.2 Using an ENR or temperature table

Access: "Overview" > "Noise Source" > "Table Settings"

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 interpolates between the values.

The "Table Settings" tab contains a list of ENR and temperature tables currently availa-
ble on the FSW and shows the table currently in use if the "ENR/TEMP Settings" 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 type of noise
source selected in the "ENR/TEMP Settings" > "Noise Source" dialog is adopted auto-
matically.

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

For a smart noise source, the table contains the provided ENR and uncertainty table.
The table for the connected noise source is automatically recognized and highlighted.
The name of the ENR table contains the serial number of the SNS. The "default" table
also contains the data for the most recently connected smart noise source. The tables
for all previously connected noise sources, whose ENR tables remain stored on the
instrument, are also listed. Smart noise source tables are for reference only and cannot
be edited.

For more information on the noise source types, see "Noise Source" on page 57.

Remote command:
[SENSe:]CORRection:ENR[:MEASurement] : TYPE on page 145

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

The contents of the dialog box are empty.

Smart noise source tables are shown for reference only and cannot be edited. A mes-

sage indicates whether the SNS with the selected serial number is currently connected
to the FSW or not. If it is connected, the table data reflects the most recent data provi-

ded by the SNS.

Remote command:

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

on page 141

and: [SENSe: ]CORRection:ENR[ :MEASurement] : TABLe: SELect on page 143
Diode: [SENSe:]CORRection:ENR[:MEASurement] : TABLe [ : DATA] on page 142
Resistor: [SENSe:]CORRection:ENR[:MEASurement] : TABLe: TEMPerature|:
DATA] on page 144

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

Smart noise source tables are for reference only and cannot be edited.

Remote command:

Table selection: [SENSe: ]CORRection:ENR[:MEASurement] : TABLe:SELect
on page 143

and: [SENSe: ]CORRection:ENR[:MEASurement] : TABLe:SELect on page 143

User Manual 1173.9270.02 — 31 60



R&S®FSW-K30

Configuration

Configuring the noise source

Diode: [SENSe:]CORRection:ENR[:MEASurement] : TABLe [ : DATA] on page 142
Resistor: [SENSe: ] CORRection:ENR[:MEASurement] : TABLe:TEMPerature|:
DATA] on page 144

Delete
Deletes the selected table.

Smart noise source tables cannot be deleted.

Remote command:

Diode: [SENSe:]CORRection:ENR[:MEASurement] : TABLe:DELete on page 143
Resistor: [SENSe: ] CORRection:ENR[ :MEASurement] : TABLe: TEMPerature:
DELete on page 144

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

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

Smart noise source tables can be exported, but not re-imported. Tables for smart noise
sources are always loaded directly from the SNS itself. However, you can edit and use
the SNS tables for other noise sources, such as noise diodes.

Edit Table
Defines the noise source characteristics or the loss characteristics of additional mea-
surement equipment.

The noise source and loss tables are made up of up to 10001 data points. A data point
consists of a frequency and its corresponding ENR, temperature or loss value. The
ENR and temperature values must be supplied by the manufacturer of the noise
source or resistor. The loss characteristics of measurement equipment must also be
supplied by the manufacturer.
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Edit ENR Table

Name

Comment

Frequency Value
1.00000000 MHz 1.00 dB

10.00000000 MHz 10.00 dB

Clear Table

Insert

Save

"Name" Name of the ENR, temperature or loss table.

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

For 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 142

Edit temperature table: [SENSe: ]CORRection:ENR[:MEASurement] :TABLe:
TEMPerature[:DATA] on page 144
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Configuring additional loss

Edit input loss table: [SENSe: ] CORRection:1L0OSS: INPut:TABLe [ :DATA]
on page 150

Edit output loss table: [SENSe: ] CORRection:L0OSS:0UTPut:TABLe [ :DATA]
on page 152

Configuring additional loss

These settings configure the loss characteristics of additional equipment in the test
setup, such as cables or attenuators at the DUT input or output. The characteristics of
such equipment must be supplied by the manufacturer.

Note that loss is only considered during the measurement and not during calibration
because the noise source is connected directly to the analyzer input.

Treatment of losses in resistor noise sources
For resistor noise sources, 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, store loss settings in a loss table for later use.

L I 1= 01T TN o 7 63
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Defining loss

Access: "Overview" > "Loss Input" / "Loss Output” > "Loss Settings"

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

Loss Settings Table Settings
Input Loss

o Constant

. Table

Temperature

0 Constant

. Table

Temperature

Calibration

o Constant

. Table

Temperature 23.35C

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.
Analyzer

Furthermore, you can define the loss characteristics of the signal path from the noise
source directly to the analyzer for the calibration measurement.

Moise
Source

Input Loss Cutput Loss

1] 0T U1 10 7= RPN 64
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Input Loss

Defines 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 can be constant or based on a loss table.

If the loss is constant, the same loss is used for all frequencies in the frequency table.
If you have selected a constant loss, you can also define its value in the input field next
to the radio button.
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If the loss is based on a table, the loss values are interpolated to the measurement fre-
quencies. You can select a table from the dropdown menu next to the radio button, if it
is active. For more information on loss tables, see Chapter 5.5.2, "Using a loss table",
on page 66.

The specified temperature at the time of measurement can be considered in the loss
calculation.

Remote command:

Loss mode:

[SENSe:]CORRection:L0OSS: INPut:MODE on page 150

Constant loss:

[SENSe:]CORRection:LOSS: INPut:SPOT on page 150

Select loss table:
[SENSe:]CORRection:LOSS:INPut:TABLe:SELect on page 151
Temperature:

[SENSe:]CORRection:L0OSS:INPut:TEMPerature on page 151

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

The output loss is the sum of all losses caused by the measurement equipment (e.g.
connectors, cables or attenuators). The loss can 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-
qguencies. 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 66.

The current temperature at the time of measurement can be considered in the loss cal-
culation.

Remote command:

Loss mode:

[SENSe:]CORRection:LOSS:0UTPut :MODE on page 152

Constant loss:

[SENSe:]CORRection:LOSS:0UTPut:SPOT on page 152

Select loss table:

[SENSe:]CORRection:L0SS:0UTPut:TABLe: SELect on page 153
Temperature:

[SENSe:]CORRection:LOSS:0UTPut: TEMPerature on page 153

Calibration Loss
Selects the loss between the noise source and the RF input of the analyzer for the cali-
bration measurement.

The loss is the sum of all losses caused by the measurement equipment (e.g. connec-
tors, cables or attenuators). The loss can be constant or be based on a loss table.
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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 66.

The current temperature at the time of measurement can be considered in the loss cal-
culation.

Remote command:

Loss mode:

[SENSe:]CORRection:LOSS:CALibration:MODE on page 147

Constant loss:

[SENSe:]CORRection:L0SS:CALibration:SPOT on page 148

Select loss table:

[SENSe:]CORRection:LOSS:CALibration: TABLe:SELect on page 149
Temperature:

[SENSe:]CORRection:L0OSS:CALibration:TEMPerature on page 149

5.5.2 Using a loss table

Access: "Overview" > "Loss Input" / "Loss Output" > "Table Settings"

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

ENR/TEMP Settings @ X

ENR/TEMP Settings Table Settings
Active Tables

Measurement Table

Calibration Table
Modify Tables

Noise Source Noise Diode

DEFAULT
EXAMPLE New

Edit
Delete
Copy To

Import Table

Export Table

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

The "Table Settings" tab contains a list of loss tables currently available on the FSW. It
shows the table currently selected 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:L0OSS:INPut:TABLe [ :DATA] on page 150

Create output loss table:
[SENSe:]CORRection:L0OSS:0UTPut:TABLe[:DATA] on page 152
Create calibration loss table:
[SENSe:]CORRection:L0OSS:CALibration:TABLe[:DATA] on page 149

Edit

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

Remote command:

Edit input loss table:

[SENSe:]CORRection:LOSS:INPut:TABLe [ :DATA] on page 150

Edit output loss table:

[SENSe:]CORRection:LOSS:0UTPut:TABLe [ :DATA] on page 152

Edit calibration loss table:
[SENSe:]CORRection:L0OSS:CALibration:TABLe[:DATA] on page 149

Delete
Deletes the selected table.

Remote command:

Delete input loss table:
[SENSe:]CORRection:L0OSS:INPut:TABLe:DELete on page 151

Delete output loss table:
[SENSe:]CORRection:L0SS:0UTPut:TABLe:DELete on page 153
Delete calibration loss table:

[SENSe:]CORRection:LOSS:CALibration: TABLe:DELete On page 148

Copy To
Opens the Edit Table dialog box to modify the selected table and save it under a new
name.
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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. The file extension
can be *.loss or *.s2p. In case the file extension is * . s2p, the S21 vector is parsed
out of the * . s2p file. The magnitude of this vector is written to a file with ending

* _loss into the default loss directory. This file then can be used like conventional loss
files.

An export copies the table to a location outside the default loss table directory, e.g. a
memory stick. The file extension will be * . 1oss.

Configuring the analyzer

Access: "Overview" > "Spectrum Analyzer"
Or: [MEAS CONFIG] > "Meas Settings"

The measurement settings include parameters related to the second stage correction
measurement.

2nd Stage
Correction

Variable Constant RBW
Sweep Time Variable Constant Sweep Time

Settling Time

Average
and Ran

Ref Level Manual Ref Level

Auto Level Range

RF Atten

Preamplifier
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Resolution Bandwidth (RBW)........ccoiiiiiiiiiiiee ettt e e e e e e e 69
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2nd Stage Correction
Turns 2nd stage correction on and off.

If enabled, the application uses the calibration data to compensate for the inherent
noise of the analyzer when calculating the measurement results.

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

For more information, see Chapter 4.6, "Calibration (2nd stage correction)”,
on page 36.

Remote command:
State: [SENSe:]CORRection[:STATe] on page 156
Calibration measurement selection: [ SENSe : ] CONFigure: CORRection on page 155

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

For more information on the resolution bandwidth, see Chapter 4.8, "Separating sig-
nals by selecting an appropriate resolution bandwidth", on page 39.

"Constant" Uses a constant RBW for the entire measurement span

"Variable" Uses a variable RBW, depending on the current frequency of the
sweep point, as defined in the frequency table (see Chapter 5.2.3,
"Using a frequency table", on page 51);
In the channel bar, the bandwidth and sweep time range of the vari-
able values is indicated.

Remote command:
[SENSe: ]BANDwidth:RESolution:AUTO on page 155
[SENSe: ]BANDwidth[:RESolution] on page 154

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

Frequency tables allow you to define a variable RBW and sweep time, depending on
the current frequency of the sweep point (see "Variable RBW and sweep time for low-
frequency measurements" on page 40 and Chapter 5.2.3, "Using a frequency table",
on page 51).

"Constant” Uses a constant sweep time for the entire measurement span
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"Variable" Uses a variable sweep time, depending on the current frequency of
the sweep point, as defined in the frequency table (see Chapter 5.2.3,
"Using a frequency table", on page 51);
In the channel bar, the bandwidth and sweep time range of the vari-
able values is indicated.

Remote command:
[SENSe: ] SWEep:TIME:AUTO on page 157
[SENSe: ] SWEep: TIME on page 157

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 can require a certain time until their coupling capacitors 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 163

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

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

Remote command:
[SENSe: ] SWEep:COUNt on page 157

Ref Level
Turns automatic determination of the reference level on and off.

The reference level is the power level the FSW expects at the RF input. Keep in mind
that the noise signal has a high crest factor. To avoid an instrument overload, set the
reference level to the peak envelope power of the noise signal, not to the mean power.

Set the reference level to approximately 5 dB to 15 dB above the noise display that
occurs with the DUT connected and the noise source activated.

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

Note that the signal level at the A/D converter can be stronger than the level the FSW
displays 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 enabled
The application determines the reference level before the calibration starts. The
reference level is based on several test measurements on the start frequency.
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For more information, see "Auto Level Range" on page 71.

® "2nd Stage Correction" is disabled
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 can be
useful to define the reference level manually. Determining the reference level automati-
cally does not always result in optimal settings.

Remote command:

Manual reference level:

DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :RLEVel on page 157
Automatic reference level:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:AUTO on page 158

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.

Make sure the range does not exceed the actual "gain" of the DUT by more than
10 dB.

Remote command:
SYSTem:CONFigure:DUT:GAIN on page 162

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 figure" measurement results. For a low
"noise figure" of the analyzer (and thus more accurate measurement results), 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
provides a better input VSWR of the analyzer, but results in a deteriorating "noise fig-
ure".

Remote command:
INPut:ATTenuation on page 158

Preamplifier
If the (optional) internal preamplifier hardware is installed on the FSW, a preamplifier
can be activated for the RF input signal.

Turn on the preamplifier for a low inherent noise of the analyzer.

Note: If an optional external preamplifier is activated, the internal preamplifier is auto-
matically disabled, and vice versa.

For an active external frontend, a preamplifier is not available.
For all FSW models except for FSW85, the following settings are available:
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"Off" Deactivates the preamplifier.
"On" The RF input signal is amplified by about 30 dB.

For older FSW43/FSW50/FSW67 models, the input signal is always ampilfied by about
30 dB when the preamplifier is active.

For FSW85 models, no preamplifier is available.

Remote command:
INPut:GAIN:STATe on page 161
INPut:GAIN[:VALue] on page 162

Ext. PA Correction

This function is only available if an external preamplifier is connected to the FSW, and
only for frequencies above 1 GHz. For details on connection, see the preamplifier's
documentation.

Using an external preamplifier, you can measure signals from devices under test with
low output power, using measurement devices which feature a low sensitivity and do
not have a built-in RF preamplifier.

When you connect the external preamplifier, the FSW reads out the touchdown (. S2P)
file from the EEPROM of the preamplifier. This file contains the s-parameters of the
preamplifier. As soon as you connect the preamplifier to the FSW, the preamplifier is
permanently on and ready to use. However, you must enable data correction based on
the stored data explicitly on the FSW using this setting.

When enabled, the FSW automatically compensates the magnitude and phase charac-
teristics of the external preampilifier in the measurement results. Any internal preampli-
fier, if available, is disabled.

For FSW85 models with two RF inputs, you can enable correction from the external
preamplifier for each input individually, but not for both at the same time.

When disabled, no compensation is performed even if an external preamplifier remains
connected.

Remote command:
INPut:EGAIn[:STATe] on page 161

Using the uncertainty calculator

Access: [MEAS CONFIG] > "Uncertainty Calculation"

"Noise figure" measurements are subject to uncertainty. The "noise figure" measure-

ment is meaningless if the measurement uncertainty is too large. Knowing the uncer-
tainty of the "noise figure" measurement adds value especially when comparing mea-
surement results.

Note that the "noise figure" uncertainty is not calculated for frequencies above 67 GHz
because input VSWR values are not specified.
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Uncertainty Calculation
Measurement Noise Source DUT Analyzer

Output Match Input Match Output Match SA Input Match (Typical)

VSWR RL 1.15 Use Meas Values On off SA NF Uncert

ENR Uncert 0.1d8B DUT NF SA Gain Uncert

DUT Gain SA NF

Frequency (IF) Ext PA
PA NF
PA Gain

Net SA NF

Guidelines (repeatability) ENR - SA NF [> 3 dB] 3.78 dB NF Uncert +/- 1.91 dB
ENR - DUT NF [> 5dB] 15.0dB
DUT (NF+Gain) - SANF[>1dB] = -11.22dB

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 can also be affected by insufficient repeatability dur-
ing 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" avail-
able 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
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If 2nd stage correction is on, but no calibration data is available, uncertainty is cal-
culated without the 2nd stage correction data.

® Internal preamplification
® RF Attenuation

® Temperature

® ENR values

Configuring noise source characteristics

Access: [MEAS CONFIG] > "Uncertainty Calculation"

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 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.........cccceeeiiiiiiiiiiiieeeee e 74
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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<n>:UNCertainty:COMMon on page 176

Use SNS Values
If enabled, the values from the uncertainty table provided by the (most recently) con-
nected smart noise source are used.
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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.

If a smart noise source is used, the VSWR / RL values defined in the SNS table are
used.

Remote command:
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration:RL on page 182
CALCulate<n>:UNCertainty:MATCh:SOURce:R1 on page 183
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration[:VSWR]

on page 182
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration:RL on page 182

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.

If a smart noise source is used, the ENR uncertainty values defined in the SNS table
are used.

Remote command:
CALCulate<n>:UNCertainty:ENR:UNCertainty on page 179
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty on page 178

Temperature Uncert(ainty)

Defines the uncertainty of the hot and cold 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<n>:UNCertainty:ENR:UNCertainty:COLD on page 179
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:HOT
on page 179
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:COLD
on page 178
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:HOT
on page 179

5.7.2 Configuring DUT characteristics

Access: [MEAS CONFIG] > "Uncertainty Calculation"
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Input / Output Match
Defines the match at the DUT input and output.

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

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

Note: For the system down converter modes, please add the matches for the system
mixer to the output match.

Remote command:
CALCulate<n>:UNCertainty:MATCh:DUT:IN[:VSWR] on page 180
CALCulate<n>:UNCertainty:MATCh:DUT:IN:RL on page 180
CALCulate<n>:UNCertainty:MATCh:DUT:0QUT[:VSWR] on page 181
CALCulate<n>:UNCertainty:MATCh:DUT:0UT:RL on page 181

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. For this
method, the application calculates the uncertainty for each measurement point (or fre-
quency) based on the "noise figure" and "gain" results of the last measurement.

If you have selected automatic determination of the DUT characteristics, 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
frequency. With this manual determination of the DUT characteristics, the application
only calculates the uncertainty for that frequency and shows the result in the "NF
Uncertainty +/-" 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<n>:UNCertainty[:RESult]? on page 184
Manual definition of DUT characteristics:
CALCulate<n>:UNCertainty:DATA:NOISe on page 177
CALCulate<n>:UNCertainty:DATA:GAIN on page 177
CALCulate<n>:UNCertainty:DATA:FREQuency on page 176

Configuring analyzer characteristics

Access: [MEAS CONFIG] > "Uncertainty Calculation”

For the analyzer characteristics, the application always uses the data specified in the
datasheet of the FSW model you are using. Thus, it is not possible to change or adjust
the analyzer characteristics in any way. The uncertainty calculation takes several ana-
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lyzer characteristics into account, of which the following are shown as read-only fields
in the user interface.

® "SA Input Match:" Input match (VSWR or return loss) of the analyzer
e "SA NF Uncert:" Noise figure uncertainty of the analyzer

® "SA Gain Uncert:" Gain uncertainty of the analyzer

® "SA NF:" Noise figure of the analyzer

However, if you are using an external preamplifier in the test setup, you have to specify
its characteristics to get a valid uncertainty result.

Remote commands:
CALCulate<n>:UNCertainty:SANalyzer:GAIN:UNCertainty? on page 185

CALCulate<n>:UNCertainty:SANalyzer:NOISe:UNCertainty? on page 185

External Preamplifier (EXt PA).....o ettt 77
L Preamplifier N0ise figure (PA NF).......cciieieeeeeeeeeeeeeee et e 77
L Preamplifier Gain (PA GaiN)...........ccovevemureeeeeeeeeeeeeeeeeeeeeesessaseeeeseseseesessesesennas 77
L Net spectrum analyzer noise figure (Net SA NF).......ccocoeveveeeeererreeeerererennn. 77

External Preamplifier (Ext PA)
If enabled, the application automatically calculates and updates the analyzer character-
istics based on the characteristics of the external preamplifier defined here.

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

Remote command:
CALCulate<n>:UNCertainty:PREamp:STATe on page 184

Preamplifier noise figure (PA NF) < External Preamplifier (Ext PA)
Defines the "noise figure" of the preamplifier.

Remote command:
CALCulate<n>:UNCertainty:PREamp:NOISe on page 184

Preamplifier Gain (PA Gain) < External Preamplifier (Ext PA)
Defines the "gain" of the preamplifier.

Remote command:
CALCulate<n>:UNCertainty:PREamp:GAIN on page 183

Net spectrum analyzer noise figure (Net SA NF) — External Preamplifier (Ext PA)
Shows the "noise figure" of the analyzer.

If you are using an external preampilifier, the application calculates the "noise figure" of
the analyzer including the "noise figure" of the preamplifier 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.
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Guidelines and results

Access: [MEAS CONFIG] > "Uncertainty Calculation”

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 B: guideline condition met.

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

¢ Red light B: guideline condition not met.

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

Uncertainty

The "Uncertainty" result is shown only if you define the "noise figure" and "gain" char-
acteristics 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 FSW that is added to the
"noise figure" results. The measurement offset result is displayed when 2nd stage cor-
rection is turned off. When you turn on 2nd stage correction, the internal noise is auto-
matically 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 mea-
surement, the uncertainty is displayed only in the result table.

For more information, see "Use Measurement Values" on page 76.
SCPI command:

CALCulate<n>:UNCertainty[:RESult]? on page 184

User Manual 1173.9270.02 — 31 78



R&S®FSW-K30 Configuration

Trigger and gate configuration

5.8 Trigger and gate configuration

Triggering means to capture the interesting part of the signal. Choosing the right trigger
type and configuring all trigger settings correctly allows you to detect various incidents
in your signals.

Gating allows you to restrict measurement analysis to the important part or parts of the
signal, for example bursts.

is active. If gating is disabled, the trigger source is automatically set to "Free Run".

@ Trigger only available with gating
In the R&S FSW Noise measurements application, triggering is only available if gating
O Noise source for trigger preview
s As long as the trigger and gate preview is displayed, a "Noise Source State" function is
available in the "Trigger" menu. This function turns on the noise source temporarily so
that you can see the effects of the trigger and gate settings with the noise source on.

See "Noise Source State" on page 83.
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5.8.1 Trigger settings

Access: "Overview" > "Trigger/Gate"

gger And Gate

Show Preview Off on 1 Zero Span

Frequency [REMGYE 7S

RBW 10.0 MHz

r_.r' > v .
sy v W
BT E 10.0 ms sared g ! 1

CF 13.25 GHz 1001 pts “1.0ms/

Trigger Source Trigger In/Out Gate Settings Cont. Gate | Source
Source Ext Trigger 1 = Gated Trigger on Off

Level AN Drop-Out Time _ Gate Mode Edge

Slope RISINGES  Falling | o0 pelay

External triggers from one of the TRIGGER INPUT / OUTPUT connectors on the FSW
are configured in a separate tab of the dialog box.
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Trigger Source  Trigger In/Out

Trigger 2 Input Output

Output Type User Defined ~ Level Low High

YW=l a] 100.0 pis Send Trigger

Trigger 3 Input Output
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Preview

The preview mode allows you to try out trigger and gate settings before actually apply-
ing them to the current measurement.

The preview diagram displays a zero span measurement at the center frequency with
the defined RBW and sweep time. This is useful when analyzing bursts, for example,
to determine the required gate settings.

The trigger and gate settings are applied to the measurement when the dialog box is
closed.

Note: The zero span settings refer only to the preview diagram. The main diagram
remains unchanged.

If preview mode is switched off, any changes to the settings in this dialog box are
applied to the measurement diagram directly. In this case, the zero span settings for
the preview diagram are not displayed.

Frequency — Preview
Defines the center frequency for the preview diagram.

Remote command:
[SENSe: ] FREQuency:CENTer on page 134
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RBW «— Preview

Defines the resolution bandwidth for the preview diagram. The available resolution
bandwidths are specified in the specifications document. Numeric input is always roun-
ded to the nearest possible bandwidth.

Remote command:
[SENSe: ]BANDwidth[:RESolution] on page 154

Sweep Time < Preview

Defines the sweep time for the preview diagram. Allowed values depend on the ratio of
span to RBW and RBW to VBW. For details refer to the specifications document.
Numeric input is always rounded to the nearest possible sweep time.

Trigger Source
Selects the trigger source. If a trigger source other than "Free Run" is set, "TRG" is dis-
played in the channel bar and the trigger source is indicated.

Remote command:
TRIGger [ :SEQuence] : SOURce on page 166

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

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 166

External Trigger 1/2/3 — Trigger Source
Data acquisition starts when the TTL signal fed into the specified input connector
meets or exceeds the specified trigger level.

(See "Trigger Level" on page 82).

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

For details, see the "Instrument Tour" chapter in the FSW Getting Started manual.

"External Trigger 1"
Trigger signal from the "TRIGGER 1 INPUT" connector.

"External Trigger 2"
Trigger signal from the "TRIGGER 2 INPUT / OUTPUT" connector.
Note: Connector must be configured for "Input" in the "Output" config-
uration
For FSW85 models, "Trigger 2" is not available due to the second RF
input connector on the front panel.
(See the FSW base unit user manual).

"External Trigger 3"
Trigger signal from the "TRIGGER 3 INPUT / OUTPUT" connector on
the rear panel.
Note: Connector must be configured for "Input" in the "Output" config-
uration.
(See FSW base unit user manual).
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Remote command:

TRIG:SOUR EXT, TRIG:SOUR EXT2

TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 166

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

For details on supported trigger levels, see the instrument specifications document.

Remote command:
TRIGger [:SEQuence] : LEVel [ :EXTernal<port>] on page 165

Drop-Out Time

Defines the time that the input signal must stay below the trigger level before triggering
again.

Remote command:

TRIGger [:SEQuence] : DTIMe on page 164

Trigger Offset
Defines the time offset between the trigger event and the start of the sweep.

Offset > 0: Start of the sweep is delayed

Offset < 0: Sweep starts earlier (pretrigger)

Remote command:
TRIGger[:SEQuence] :HOLDoff [ : TIME] on page 164

Hysteresis

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

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

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 165

Trigger Holdoff
Defines the minimum time (in seconds) that must pass between two trigger events.
Trigger events that occur during the holdoff time are ignored.

Remote command:
TRIGger [ :SEQuence] : IFPower:HOLDof f on page 164

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

Remote command:
TRIGger [ :SEQuence] : SLOPe on page 166
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Trigger and gate configuration

Noise Source State
Access: [TRIG]

Temporarily turns on the noise source so that you can see the effects of the trigger and
gate settings with the noise source on.

This function is only available as long as the trigger and gate preview is displayed.

Gate settings

Access: "Overview" > "Trigger" > "Trigger / Gate Config." > "Gate Settings"

Gate settings define one or more extracts of the signal to be measured.

Gate Settings Cont. Gate Source

Gated Trigger On Off

Gate Mode Edge

Gate Length BV ININE

Gating is not available for measurements on |/Q-based data.

(€21 (o [ 4T o 1= S PR 83
L€ = L= /LT [ S EERRR 83
(T (I LY = PR 84
(€= LT I =Y oo |1 o T UPURPURR 84
Gated Trigger

Switches gated triggering on or off.

If the gate is switched on, a gate signal applied to one of the TRIGGER INPUT connec-
tors or the internal IF power trigger controls the sweep.

Remote command:
[SENSe: ] SWEep:EGATe on page 168

Gate Mode
Sets the gate mode.
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"Edge" The trigger event for the gate to open is the detection of the signal
edge.
After the gate signal has been detected, the gate remains open until
the gate length is over.

"Level" The trigger event for the gate to open is a particular power level.
After the gate signal has been detected, the gate remains open until
the signal disappears.

Remote command:
[SENSe: ] SWEep:EGATe: TYPE on page 172

Gate Delay
Defines the delay time between the gate signal and the continuation of the measure-
ment.

The delay position on the time axis in relation to the sweep is indicated by a line
labeled "GD".

Remote command:
[SENSe: ] SWEep:EGATe: HOLDof £ on page 170

Gate Length
Defines how long the gate is open when it is triggered.

The gate length can only be set in the edge-triggered gate mode. In the level-triggered
mode the gate length depends on the level of the gate signal.

The gate length in relation to the sweep is indicated by a line labeled "GL".

Remote command:
[SENSe: ] SWEep:EGATe: LENGth on page 170

Continuous gate settings

Access: "Overview" > "Trigger" > "Trigger / Gate Config." > "Cont. Gate" tab

Continuous gating allows you to perform a continuous gated sweep after a single
external trigger is received.

Gate Settings Cont. Gate

Continuous Gate

Gate Period Count [Ris]
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Performing measurements
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Continuous Gate
Activates or deactivates continuous gating.

This setting is only available if Gated Trigger is "On".

If no external trigger is active yet when continuous gating is activated, external trigger 1
is automatically activated as the trigger source.

Remote command:
[SENSe: ] SWEep:EGATe:CONTinuous [:STATe] on page 169

Gate Period Length

Defines the length in seconds of a single gate period in continuous gating. The length
is determined from the beginning of one gate measurement to the beginning of the
next one.

Remote command:
[SENSe: ] SWEep:EGATe: CONTinuous: PLENgth on page 169

Gate Period Count
Defines the number of gate periods to be measured after a single trigger event in con-
tinuous gating.

Remote command:
[SENSe: ] SWEep:EGATe: CONTinuous: PCOunt on page 169

Performing measurements

Access: [SWEEP]
Access (calibration): "Overview" > "Calibrate"

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

Continuous SWeep / RUN CONt...cociieieee e e e e e e e 85
Single Sweep / RUN SINGIE....couiiiii e 86
L0711 0] =1 - PEERRR 86
Y=Y o TR T T PR 87
Meas Mode (AULO ManUAI)...........oooriiiiiieeeccc e e s 87

Continuous Sweep / Run Cont
After triggering, starts the measurement and repeats it continuously until stopped. This
is the default setting.

Initiates a measurement and repeats it continuously until stopped. If necessary, the
application automatically determines the reference level before starting the actual mea-
surement.
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While the measurement is running, "Continuous Sweep" and [RUN CONT] are high-
lighted. The running measurement can be aborted by selecting the highlighted softkey
or key again. The results are not deleted until a new measurement is started.

Note: Sequencer. If the Sequencer is active, "Continuous Sweep" only controls the
sweep mode for the currently selected channel. However, the sweep mode only takes
effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in continuous sweep mode is swept repeat-
edly.

Furthermore, [RUN CONT] controls the Sequencer, not individual sweeps. [RUN
CONT] starts the Sequencer in continuous mode.

For details on the Sequencer, see the FSW base unit user manual.

Remote command:
INITiate<n>:CONTinuous on page 186

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.

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

Note: Sequencer. If the Sequencer is active, "Single Sweep" only controls the sweep
mode for the currently selected channel. However, the sweep mode only takes effect
the next time the Sequencer activates that channel, and only for a channel-defined
sequence. In this case, the Sequencer sweeps a channel in single sweep mode only
once.

Furthermore, [RUN SINGLE] 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 channel is upda-
ted.

For details on the Sequencer, see the FSW base unit user manual.

Remote command:
INITiate<n>[:IMMediate] on page 187

Calibrate
Initiates a calibration measurement.

For interpolation purposes, FSW-K30 will internally add addiitonal measurement points
at the band switching frequencies. This may increase the time needed to complete the
calibration.

For more information see Chapter 4.6, "Calibration (2nd stage correction)”,
on page 36.
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5.10.1

Configuring inputs and outputs of the FSW

Remote command:
INITiate<n>[:IMMediate] on page 187
when [SENSe: ]CONFigure:CORRection is on.

Sweep Time
Defines the sweep time.

For more information see "Sweep Time" on page 69.

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 28.

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 28.

Remote command:
[SENSe:]CONFigure:CONTrol on page 188
[SENSe: ] CONFigure:MEASurement on page 189

Configuring inputs and outputs of the FSW

Further input sources

The R&S FSW Noise measurements application application can also process input
from the following optional sources:

® External mixer
® External generator
® Active modular probes

External frontends

For details, see the FSW 1/Q Analyzer and I/Q Input User Manual.

o Radio frequency (RF) iNPUL........uiiiiiiie e 87
@ EXternal gENEIator......ccoi i ———————— 89

Radio frequency (RF) input

Access: [INPUT/OUTPUT] > "Input Source Config" > "Input Source" > "Radio Fre-
quency"

The RF input is the default input of the FSW.

T 01U 0 0T o] 11 o AR 88
1 g oYY =1 g T =TS 88
DIFECE Path... e e e 88
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High Pass Filter 110 3 GHzZ....coooiiiieee e 89
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T T 01U 87 o] o a1 SR 89

Input Coupling

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

For an active external frontend, input coupling is always AC.

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

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

Remote command:
INPut:COUPling on page 190

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

For an active external frontend, impedance is always 50 Q.

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

Remote command:
INPut:IMPedance on page 190

Direct Path
Enables or disables the use of the direct path for small frequencies.

In spectrum analyzers, passive analog mixers are used for the first conversion of the
input signal. In such mixers, the LO signal is coupled into the IF path due to its limited
isolation. The coupled LO signal becomes visible at the RF frequency 0 Hz. This effect
is referred to as LO feedthrough.

To avoid the LO feedthrough the spectrum analyzer provides an alternative signal path
to the A/D converter, referred to as the direct path. By default, the direct path is
selected automatically for RF frequencies close to zero. However, this behavior can be
disabled. If "Direct Path" is set to "Off", the spectrum analyzer always uses the analog
mixer path.

For an active external frontend, the direct path is always used automatically for fre-
quencies close to zero.

"Auto” (Default) The direct path is used automatically for frequencies close
to zero.
"Off" The analog mixer path is always used.

Remote command:
INPut:DPATh on page 191
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5.10.2.1

Configuring inputs and outputs of the FSW

High Pass Filter 1 to 3 GHz

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

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

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-preselector, if available.)

Remote command:
INPut:FILTer:HPASs[:STATe] on page 191

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option on the FSW.

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

Remote command:
INPut:FILTer:YIG[:STATe] on page 191

Input Connector
Selects the input source.

The Noise application supports the following input sources:
® RF Input
® Analog Baseband Input

The "Baseband Input I" requires option FSW-B71.

Remote command:
INPut:CONNector on page 192

External generator

Access: [INPUT/OUTPUT] > "Input Source Config" > "External Generator"

e Interface configuration SettiNgS.........coui i 89
e Measurement CONfIGUIatioN........ceiviiieiii i 91

Interface configuration settings

Access: "Overview" > "Local Oscillator" > "External Generator" > "Measurement Con-
figuration”
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Input Source PowerSensor External Generator Probes

Inte
Measurement

Configuration Generator Type SMUD2 Frequency Min

Interface Interface GPIB Frequency Max
Configuration

TTL Handshake . Level Min

Source Lol M

Reference Internal v

Edit Generator Setup File

(CTCT LT = (o A )Y/ o= 90
INEEITACE. et e e e 90
TTL HaNASNAKE. ...t e e e e e e e e e sneeee 90
GPIB Address/TCPIP Address / Computer Name...........ooooiiiiiiiiiiiieneieeeeee e 90
= =T =Y o SRR 91
Edit Generator SEtUP File.... .o 91
Frequency Min/ FreQUENCY MaX.......c.coiiuiiieiiiiiieee ettt e 91
LeVel MiN/ LEVEI MAX......ci ittt ettt e e st e e ee e e e e 91
Generator Type

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

Remote command:
SYSTem:COMMunicate:RDEVice:GENerator<gen>:TYPE on page 194

Interface
Type of interface connection used.

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

e GPIB
® TCP/IP

Remote command:
SYSTem:COMMunicate:RDEVice:GENerator<gen>:INTerface on page 194

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

GPIB Address/TCPIP Address / Computer Name
For LAN connections: TCP/IP address of the signal generator

For GPIB connections: GPIB address of the signal generator.
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Remote command:
SYSTem:COMMunicate:GPIB:RDEVice:GENerator<gen>:ADDRess on page 194
SYSTem:COMMunicate:TCPip:RDEVice:GENerator<gen>:ADDRess

on page 194

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

Remote command:
SOURce<si>:EXTernal<gen>:ROSCillator[:SOURce] on page 193

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 31.

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

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

5.10.2.2 Measurement configuration

Access: "Overview" > "Local Oscillator" > "External Generator" > "Measurement Con-
figuration”

Input @ X
Input Source = External Generator Probes
Measurement Automatic Control ]

Configuration

Init Before Meas On

Interface
Configuration  to switch off on off

Source Power -20.0 dBm

Frequency Coupling

Numerator

Source Freq = (LO + Offsetl -) = —— + Offset2
Denominator

Result Frequency Start

Result Frequency Stop

AULOMATIC CONIOL. . .ce et ettt e et e e e e e e e e e e ra s e e nnaaeen 92
INIE BEIOIE IMEBAS. .. .ottt e et e et e e e et e e et e e e eaaeresaeeaenaaees 92
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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.

Turn on automatic control to perform Fixed IF measurements with 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 mea-
surement.

Remote command:
SYSTem:CONFigure:GENerator:CONTrol:STATe on page 195

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

If enabled, the application transmits a sequence of remote commands that configures
the generator and turns on its RF output before each measurement. Thus, the genera-
tor runs with the required configuration and can still receive remote control commands
during a measurement. Automatic initialization requires a slightly longer measurement
time because of the time required to transmit the commands and configure the genera-
tor.

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

Note that you have to establish the connection before you can perform a measurement
with the external generator.

Remote command:
SYSTem:CONFigure:GENerator:INITialise:AUTO on page 195

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

If enabled, the application transmits a sequence of remote commands to turn off the
RF output of the generator when a measurement is over. A measurement is over after
a single sweep or if the measurement is aborted. The sequence of commands also
ends the remote control session.

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

Note that when you close the R&S FSW Noise measurements application, the genera-
tor's RF output is turned off and the remote session is terminated.

Remote command:
SYSTem:CONFigure:GENerator:SWITch:AUTO on page 196

User Manual 1173.9270.02 — 31 92



R&SPFSW-K30 Configuration

Configuring inputs and outputs of the FSW

Source Power
Defines the output power of the external generator.

The range depends on the generator you are using and is defined in its specifications
document.

Remote command:
SOURce<si>:EXTernal<gen>:POWer [:1LEVel] on page 193

Frequency Coupling
Defines frequency correction characteristics.

The generator frequency is calculated as follows.

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

®  foonerator= generator frequency

® f o= frequency of the analyzer's LO

® f useici>= Offset frequency of the analyzer

® fr.ei<-= Offset frequency of other components

Use the factors and offsets to compensate one or more components in the test setup
which 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 193
SOURce:EXTernal : FREQuency [ :FACTor] :NUMerator on page 193
SOURce:EXTernal : FREQuency:OFFSet<of> on page 193

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 before you can perform a measurement
with the external generator.

Remote command:
SYSTem:CONFigure:GENerator:INITialise[:IMMediate] on page 195
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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 diSPlay.......cc.uuiiiiiiiiiie e e 94
®  WOrking With traCes.......ccooii i 97
e Trace / data export configuration..............uueeeciciciiii s 99
®  USING MAIKEIS. ..ottt e e e et e e e e e e e e e e e e e nnnereeeeaaaaaaeas 103
e Limit line settings and fUNCLIONS........cooiii i 107

Configuring the display

Access: [MEAS CONFIG] > "Result Config"

Display configuration settings configure the way the results are displayed in the dia-
gram.

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 active, "Specifics for" also puts the focus
on the corresponding window.

e Configuring graphiCal reSUILS........ccceiiiiiieiceeeeee e 94
e Configuring nuMerical reSUILS.........coiiiiiiiieeerrcr e 96

Configuring graphical results

Access: [MEAS CONFIG] > "Result Config" > "Graph"

When configuring graphical results, the dialog box contains functionality to scale and
set up the diagram axes.
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Result Config @ X

Graph

1 Noise Figure

Y-Axis Noise Figure
Auto Scale On

Max

Min

Symbols

Uncertainty
X-Axis

X-Axis

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<t>:Y[:SCALe] :AUTO on page 209
Manual minimum value:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :BOTTom on page 209
Manual maximum value

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :TOP on page 210
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Symbols
Turns symbols that represent a measurement point on the trace on and off.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:SYMBols on page 207

Uncertainty

Displays an additional trace indicating the measured trace values * the uncertainty val-
ues determined by the uncertainty calculator. Thus, you obtain a range of minimum
and maximum result values. This trace is only useful for "noise figure" measurements.

1 Noise Figure o1 Clrw

11 pts 200.0 MHz/ (RF)

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:UNCertainty on page 208

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

For measurements on frequency converting DUTs with a variable intermediate 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, and also deter-
mines which value is output for trace export.

The "Frequency Axis" scale is also available via [FREQ].

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe] on page 208

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.

User Manual 1173.9270.02 — 31 96



R&S®FSW-K30 Analysis

Working with traces

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

Result Config @ X
Table

MNoise Figure . ENR Measured
. Uncertainty . Cal Lev Hot

. Temperature . Cal Lev Cold

Gain . Cal ¥-Factor

. Level Hot . P Hot
. Level Cold . P Cold
Y-Factor

Trace

Specifics for 4: Result Table

Remote command:

DISPlay[:WINDow<n>] :TABLe:ITEM on page 207

6.2 Working with traces

Access (trace configuration): [TRACE] > "Trace Config" > "Traces"
Access (trace export): [TRACE] > "Trace Config" > "Trace / Data Export"
Access (copy trace): [TRACE] > "Trace Config" > "Trace Copy"

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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Trace Config

gligls

Mode State Value

Trace 1 | Clear Write .

Trace 2 Blank
Trace 3 Blank

Trace 4 Blank

o J

Preset All Traces

= 1= P 98
709707 e] 1 11 o T SRR 98
=TT A =Tt =T 3PP 99
(070} o)V I - 1o - PPN 99
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 26.

Remote command:
Trace mode:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:MODE on page 210

Smoothing

If enabled, the trace is smoothed by the specified value (between 1 % and 50 %). The
smoothing value is defined as a percentage of the display width. The larger the
smoothing value, the greater the smoothing effect.
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Trace / data export configuration

Remote command:

DISPlay [ :WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:SMOothing[:STATe]
on page 212
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:SMOothing:APERture
on page 211

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

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

Or: [TRACE] > "Copy Trace"
Copies trace data to another trace.

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

Remote command:
TRACe<n>:COPY on page 215

Trace / data export configuration

Access: "Save" > "Export" > "Export Configuration”

Or: [TRACE] > "Trace Config" > "Trace / Data Export"

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

See the FSW base unit user manual for a description of the standard functions.
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Traces

Traces Trace / Data Export Copy Trace
rt

. Export all Traces and all Table Results

Include Instrument & Measurement Settings

Trace to Export 1
Decimal Separator Paoint Comma

Export Trace to ASCII File

Export all Traces and all Table Results
Selects all displayed traces and result tables (e.g. "Result Summary", marker table
etc.) in the current application for export to an ASCII file.

Alternatively, you can select one specific trace only for export (see Trace to Export).

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Remote command:
FORMat :DEXPort:TRACes on page 214

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

Remote command:
FORMat :DEXPort :HEADer on page 214

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

This setting is not available if Export all Traces and all Table Results is selected.
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Decimal Separator
Defines the decimal separator for floating-point numerals for the data export/import
files. Evaluation programs require different separators in different languages.

Remote command:
FORMat :DEXPort:DSEParator on page 213

Export Trace to ASCII File
Saves the selected trace or all traces in the currently active result display to the speci-
fied file and directory in the selected ASCII format.

"File Explorer": Instead of using the file manager of the FSW firmware, you can also
use the Microsoft Windows File Explorer to manage files.

ASCII Trace Export Name @ X

Drive: :_.,(C:) 0s ~ Path: . user (C:/gitESMain/ES-MAIN_20.7.16.0_sim/user) ~
Files Size -

| 1 chan_tab

a |

File Name TraceExport

File Type dat .CSV
Decimal Separator Point Comma
Column Separator Semicolon Comma Tab

File Explorer

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can 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.
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For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the FSW base unit user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 214

File Type «— Export Trace to ASCII File
Determines the format of the ASCII file to be imported or exported.

Depending on the external program in which the data file was created or is evaluated,
a comma-separated list (CSV) or a plain data format (DAT) file is required.

Remote command:
FORMat :DEXPort:FORMat on page 213

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

Remote command:
FORMat :DEXPort:DSEParator on page 213

File Explorer — Export Trace to ASCII File
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

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

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

The column headers are provided as the first row. Whether the frequency value repre-
sents the RF or IF frequency depends on the X-Axis setting.

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can 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 FSW base unit user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 214
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6.4 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. Mark-

ers in the "noise figure" application are linked. If you use more than one measurement
window and activate a marker in one window, it also appears in all other measurement
windows on the same horizontal position.

o Marker configUIatioN.........uuuuueiicceie e 103
®  Marker POSItIONING........ccoiiiiieeeee e e e e e e e ———————— 106

6.4.1 Marker configuration

Access (marker configuration): [MKR] > "Marker Config" > "Marker"
Access (marker settings): [MKR] > "Marker Config" > "Marker Settings"

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

The "Marker Configuration" dialog box consists of two tabs.

The "Markers" tab contains functionality to define characteristics for each marker.

Marker Config 9 X

Marker Marker Settings

Ref

Marker Trace

Selected State  X-wvalue Type

Marker 1 hdeid 10.0 MHz

Delta 1 On Off

Delta 2 On Off

Delta 3 On Off

Delta 4 On Off

All Markers Off
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The "Marker Settings" tab contains general marker functionality.

Marker Marker Settings
Marker Table

Auto On

= T4 =T (I T PP 104
T = Y o - SRR 104
Y T T o (o T I = To = TP UPPPPPP 104
Al MATKErS Off....oiieiieie e e e e e e e e e e e e e e 105
Y =Ty =T @] oo TP 105
Marker Table DiSPIay........cccoiuiieiiiiiiie et 105
=T = (o TSR 105

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 225
CALCulate<n>:DELTamarker<m>[:STATe] on page 228

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

User Manual 1173.9270.02 — 31 104



R&S®FSW-K30

Analysis

Using markers

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 225

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.
® State
Turns a marker on and off.
® X-value
Defines the marker position on the horizontal axis.
* Type

Selects the marker type. For more information see "Marker Type" on page 104.
® Trace
Selects the trace the marker is positioned on.

Marker Table Display
Defines how the marker information is displayed.

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

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

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 231

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

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

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo[:STATe] on page 231
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Marker positioning

If you are using more than one measurement window, the application performs the
peak search in the currently selected measurement window. The currently selected
measurement window has a blue border. Because the markers are linked in the "noise
figure" 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.

T (= To MY F= T ST R U 106
= 1R o] o 1 106
SEAICN NEXE PRAK.....ceveteei ittt e e e e e e e e e e ee e e e e e e aaaaans 106
S T=T= 1o o T 1Y/ [Ta T a1 T o R 107
Search NeXt IMINIMUM ... ..o e e et e e e e et e e e e e e aab e e e e eeraaaanns 107
Marker 10 SiNgle FrEQUENCY .....uuuue i e e e e e e e e e e e e e e aeeeeees 107

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

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

Selected State

Marker 1  On Off

Delta 1 On Off

Delta 2 On Off

Delta 3 On Off

Delta 4

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 232
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK] on page 234

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.
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Remote command:

CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 232
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 232
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 232
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 234
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 235
CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 234

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 233
CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 235

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

Remote command:

CALCulate<n>:MARKer<m>:MINimum:NEXT on page 233
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 233
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 233
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 235
CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 235
CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 235

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 27.

6.5 Limit line settings and functions

Access: [LINES]

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

User Manual 1173.9270.02 — 31 107



R&S®FSW-K30

Analysis

6.5.1

Limit line settings and functions

Stored limit line settings

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

o Limit line Management........ccooiiiiiiiiiiiee e 108
o  Limit iNe detailS.......c.eveviiiiiee s 110

Limit line management

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines"
or: [LINES] > "Line Config" > "Limit Lines"

For the limit line overview, the FSW searches for all stored limit lines with the file exten-
sion .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 mea-
surement.

For details on settings for individual lines see Chapter 6.5.2, "Limit line details",
on page 110.

[N F=T 0 0 L= TSRS PORR 108
[T 108
COMPALIDITEY....eeeeeeeeee e e e 108
RV 2153 o111 PSRRI 108
LTSI (ol o Y O T=Tor 1= To R 109
(070100100 1=T 0 | SRR PSR 109
Show Compatible Limit LINES.......ccooiiiiiciiiiiiieeec et e e e 109
ShOW LiNES fOr NOISE....uuuiiiiieiieee ettt et e e e e ee e e e e e eebanns 109
Create NEW LINE.....ooeee et e e e e e e e eer s 109
o[ T = 109
(O70] o) I o 1= T PR UPR 109
(D L=Y 1= (TN I T 109
DiSADIE All LINES......coeeeeeeeeeeeett ettt e e e e e e e e e e e ettt e e e ee e bbb ae e e e e eeeeaaaaaaeseees 109
Name

The name of the stored limit line.

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

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

Visibility
Displays or hides the limit line in the diagram. Up to 8 limit lines can be visible at the
same time. Inactive limit lines can also be displayed in the diagram.
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Remote command:
CALCulate<n>:LIMit<1li>:TL0OWer:STATe on page 219
CALCulate<n>:LIMit<1li>:UPPer:STATe on page 221
CALCulate<n>:LIMit<1i>:ACTive? on page 221

Traces to be Checked

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

Remote command:
CALCulate<n>:LIMit<1i>:TRACe<t>:CHECk on page 224

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<1i>:COPY on page 222

Delete Line
Delete the selected limit line configuration.

Remote command:
CALCulate<n>:LIMit<1i>:DELete on page 222

Disable All Lines
Disable all limit lines in one step.

Remote command:
CALCulate<n>:LIMit<li>:STATe on page 223
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Limit line details

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines" > "New" / "Edit" / "Copy To"
or: [LINES] > "Line Config" > "Limit Lines" > "New" / "Edit" / "Copy To"
Edit Limit Line

Name

+ Noise upper

Position Value =Rl

-10.00 mHz

Insert Value

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

Remote command:
CALCulate<n>:LIMit<1i>:NAME on page 217

Comment
Defines an optional comment for the limit line.

Remote command:
CALCulate<n>:LIMit<1li>:COMMent on page 216

Y-Axis
Describes the vertical axis on which the data points of the limit line are defined.
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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<1i>:CONTrol[:DATA] on page 218
CALCulate<n>:LIMit<1i>:LOWer [:DATA] on page 219
CALCulate<n>:LIMit<1i>:UPPer[:DATA] on page 220

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<1i>:CONTrol:SHIFt on page 218

Shifty

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

CALCulate<n>:LIMit<1li>:LOWer:SHIFt on page 219
CALCulate<n>:LIMit<1li>:UPPer:SHIFt on page 220

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 figure
measurements

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

® Common 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 FSW User Manual.
In particular, this includes:
® Managing Settings and Results, i.e. storing and loading settings and result data.

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

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

O SCPI Recorder - automating tasks with remote command scripts

The R&S FSW Noise measurements application also supports the SCPI Recorder
functionality.

Using the SCPI Recorder functions, you can create a SCPI script directly on the instru-
ment and then export the script for use on the controller. You can also edit or write a
script manually, using a suitable editor on the controller. For manual creation, the
instrument supports you by showing the corresponding command syntax for the cur-
rent setting value.

For details see the "Network and Remote Operation" chapter in the FSW User Manual.

Channel-specific commands

Apart from a few general commands on the FSW, most commands refer to the cur-
rently active channel. Thus, always remember to activate a "Noise Figure" channel
before starting a remote program for a "noise figure" measurement.

@ COMMON SUFfIXES. ...t e e e e e e e e e e e e e nans 113
L R 1 1o T U T3 1T o T 113
e Controlling the noise figure measurement channel............cccooovcciiiiiieeeee e, 118
e Working with windows in the diSplay...........uuuieicceiiiiieie e 122
o General WINdOW COMMANGS. .......uuuuiiiiiiiiiaaee et e e e e e e e e e e e e e e e e e e e e 130
e Retrieving measurement reSUILS........ccccooeiiiiiiiii e 130
e Defining the measurement freqQUENCY ..o 132
o Selecting DUT characteriStiCS......couiiiiiiiiiiiiieie e 137
o  Configuring the NOISE SOUICE. .....ccciiiiiiiiii it 139
e Configuring additioNal l0SS......cccceiiiiiiciieeeeece e 147
o Configuring the analyzer.............oooeoiiiieiiicc e 154
e Configuring triggered and gated measurements............ccccovvrrrrriiiiiiccccccceee e, 163
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71

7.2

Introduction
e Using the uncertainty calculator................oiiiiiiiii e 175
e Performing Measure€mMeNtS..........uuuiiiiiiiieiee e 185
o Configuring the inputs and OUIPULS.......coci it 190
o  Configuring the diSPlay.........eeiii i e 207
®  WOrking With traCes.......ccooiiiiii it 210
o Working With limit lINES.......ccco i e 215
o  Working With Markers.........uuu i e e e e e e e e eeeeeeaees 225
o Using the status register.. ... ..o 236
e Deprecated remote commands for noise figure measurements................cccccueee 242
e Programming example: measuring a noise figure.......ccccocieiiiiiien e, 243

Common suffixes

In the R&S FSW Noise measurements application, the following common suffixes are
used in remote commands:

Table 7-1: Common suffixes used in remote commands in the R&S FSW Noise measurements appli-

cation
Suffix Value range Description
<m> 1to 4 Marker
<n> 1to 16 Window (in the currently selected channel)
<t> 1to4 Trace
<li> 1t08 Limit line
Introduction

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

The syntax of a SCPI command consists of a header and, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCII code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, they are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the FSW.
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@ Remote command examples
Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

7.2.1 Conventions used in descriptions

The following conventions are used in the remote command descriptions:

® Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value, and it is the
result of a query.
Parameters required only for setting are indicated as "Setting parameters".
Parameters required only to refine a query are indicated as "Query parameters".
Parameters that are only returned as the result of a query are indicated as "Return
values".

® Conformity
Commands that are taken from the SCPI standard are indicated as "SCPI con-
firmed". All commands used by the FSW 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
The default unit is used for numeric values if no other unit is provided with the
parameter.

®  Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

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 uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.
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7.2.3

7.24

7.2.5

Introduction

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

Numeric suffixes

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

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

If you do not quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<1...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:ZOOM: STATe ON refers to window 4.

Optional keywords

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

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

Optional keywords are emphasized with square brackets.

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

Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.
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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, they are separated by a comma.

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

Parameters can have different forms of values.

@ NUMIEBIIC VAIUEBS ... ettt ettt e et e e et e e e et e e e et e e s s s e st eeennaas 116
L 1o To) [<Y= o TR 117
L O o P=T = Tox (=T e F= | = TR 117
®  CharaCter StrNGS. . ..coi it e 118
L =1 o Yot Qo F= | = 118

7.2.6.1 Numeric values

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

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe : FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

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

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

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

cases.
* MIN/MAX
Defines the minimum or maximum numeric value that is supported.
e DEF
Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. Sometimes, you can customize the step size with a corresponding
command.
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7.2.6.2

7.2.6.3

Introduction

Querying numeric values

When you query numeric values, the system returns a number. For physical quantities,
it applies the basic unit (e.g. Hz for frequencies). The number of digits after the decimal
point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ

Query: SENSe : FREQuency: CENTer? would return 1E9

Sometimes, numeric values are 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 if errors
occur.

Boolean

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

Querying Boolean parameters
When you query Boolean parameters, the system returns either the value 1 ("ON") or

the value 0 ("OFF").

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

Character data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 7.2.2, "Long and short form",
on page 114.

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
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7.2.6.4

7.2.6.5

7.3

Controlling the noise figure measurement channel

Character strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

Block data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. The data bytes follow. Dur-
ing the transmission of these data bytes, all end or other control signs are ignored until
all bytes are transmitted. #0 specifies a data block of indefinite length. The use of the
indefinite format requires an NL~END message to terminate the data block. This format
is useful when the length of the transmission is not known or if speed or other consid-
erations prevent segmentation of the data into blocks of definite length.

Controlling the noise figure measurement channel

The following commands are necessary to control the measurement channel.

INSTrument:CREAtE:DUPLICALE. ........ceueeeete e 118
INSTrument:CREAIE[INEW]......ccceeeieeeeeeeeeeee et e e e e e e e e e e e e e e e e e e e e e e e eeae e eeeennnnannnns 119
INSTrument:CREAIE:REPLACE. ...........cceeveveririiiiriiieieieieeeeeeeeeeeeeeeeeeeeeeeeresessrrararabaann s 119
INSTIUMENEDELETE. ..uu e eeieetiee ettt e e et e e e e e et e e e e e ees b e e e e eeetsaeeeeeseebannaeaaees 119
IN S T UM ENE LIS T 2. ettt et e e ettt e e e e e e eeb e e e e e e eaaa e eeeseebaan e eeseeasannsaeeeresnnn 120
INSTIrUMENERENGIME. ... ceeieeiiiee e et e e e ettt e e e e e e et e e e e e eetaeeeeeeeabaaeeeeeeenanaeaesensannaeaeees 121
NS ULy g =Y a1 RS = =Yt N 122
SYSTem:PRESEt:CHANRNEILEXEC] ... iiiiieeiieeeeeeeeieeee e e et s e e e eeete e e e s eeaaseeeeseeranneeeerenes 122

INSTrument:CREate:DUPLicate

Duplicates the currently selected channel, i.e creates a new channel of the same type
and with the identical measurement settings. The name of the new channel is the
same as the copied channel, extended by a consecutive number (e.g. "IQAnalyzer" ->
"IQAnalyzer 2").

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

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel named 'IQAnalyzer' and creates a new
channel named 'lQAnalyzer2'.

Usage: Event
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Controlling the noise figure measurement channel

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

Adds a measurement channel. You can configure up to 10 measurement channels at
the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument :LIST?
on page 120.

<ChannelName> String containing the name of the channel.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.

Example: INST:CRE SAN, 'Spectrum 2°'

Adds a spectrum display named "Spectrum 2".

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

Replaces a channel with another one.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types, see INSTrument : LIST?
on page 120.

<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 INSTrument : LIST? on page 120).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*", "?".

Example: INST:CRE:REPL 'IQAnalyzer2',IQ,'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Usage: Setting only

INSTrument:DELete <ChannelName>
Deletes a channel.
If you delete the last channel, the default "Spectrum” channel is activated.

Setting parameters:
<ChannelName> String containing the name of the channel you want to delete.
A channel must exist to delete it.
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Example: INST:DEL 'IQAnalyzerd'
Deletes the channel with the name 'lQAnalyzer4'.

Usage: Setting only

INSTrument:LIST?

Queries all active channels. The query is useful to obtain the names of the existing
channels, which are required to replace or delete the channels.

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the TNSTrument:
REName command.

Example: INST:LIST?
Result for 3 channels:
'ADEM', 'Analog Demod', 'IQ','IQ
Analyzer','IQ',"'IQ Analyzer2'

Usage: Query only
Table 7-2: Available channel types and default channel names in Signal and Spectrum Analyzer mode
Application <ChannelType> Default Channel name*)
parameter

Spectrum SANALYZER Spectrum

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

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

3GPP FDD BTS (R&S FSW-K72) BWCD 3G FDD BTS

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

802.11ad (R&S FSW-K95) WIGIG 802.11ad

802.11ay (R&S FSW-K97) EDMG 802.11ay EDMG
Amplifier Measurements (R&S FSW-K18) AMPLifier Amplifier

AM/FM/PM Modulation Analysis (R&S FSW-K7) ADEM Analog Demod

Avionics (R&S FSW-K15) AVlonics Avionics

Bluetooth (R&S FSW-K8) BTO Bluetooth

c¢dma2000 BTS (R&S FSW-K82) BC2K CDMA2000 BTS
cdma2000 MS (R&S FSW-K83) MC2K CDMA2000 MS

DOCSIS 3.1 (R&S FSW-K192/193) DOCSis DOCSIS 3.1

Fast Spur Search (R&S FSW-K50) SPUR Spurious

GSM (R&S FSW-K10) GSM GSM

*) If the specified name for a new channel already exists, the default name, extended by a sequential num-
ber, is used for the new channel.
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Application <ChannelType> Default Channel name*)
parameter

HRP UWB (R&S FSW-K149) UWB HRP UWB

1/Q Analyzer 1Q 1Q Analyzer

LTE (R&S FSW-K10x) LTE LTE

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

NB-loT (R&S FSW-K106) NIOT NB-loT

Noise (R&S FSW-K30) NOISE Noise

5G NR (R&S FSW-K144) NR5G 5G NR

OFDM VSA (R&S FSW-K96) OFDMVSA OFDM VSA

OneWeb (R&S FSW-K201) OWEB OneWeb

Phase Noise (R&S FSW-K40) PNOISE Phase Noise

Pulse (R&S FSW-K6) PULSE Pulse

"Real-Time Spectrum" RTIM "Real-Time Spectrum"

TD-SCDMA BTS (R&S FSW-K76) BTDS TD-SCDMA BTS

TD-SCDMA UE (R&S FSW-K77) MTDS TD-SCDMA UE

Transient Analysis (R&S FSW-K60) TA Transient Analysis

Verizon 5GTF Measurement Application (V5GTF, V5GT V5GT

R&S FSW-K118)

VSA (R&S FSW-K70) DDEM VSA

WLAN (R&S FSW-K91) WLAN WLAN

*) If the specified name for a new channel already exists, the default name, extended by a sequential num-

ber, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>
Renames a channel.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", ™" "?".

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the channel with the name 'IQAnalyzer2' to 'IQAna-
lyzer3'.
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7.4

Working with windows in the display

Usage: Setting only

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

Activates a new channel with the defined channel type, or selects an existing channel
with the specified name.

Also see

® INSTrument:CREate[:NEW] on page 119

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument : LIST?
on page 120.

<ChannelName> String containing the name of the channel.

Example: INST IQ
Activates a channel for the 1/Q Analyzer application (evaluation
mode).

INST 'MyIQSpectrum'
Selects the channel named 'MylQSpectrum' (for example before
executing further commands for that channel).

SYSTem:PRESet:CHANnel[:EXEC]
Restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'

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 46

Working with windows in the display

The following commands are required to change the evaluation type and rearrange the
screen layout for a 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 channel.

Note that the suffix <n> always refers to the window in the currently selected channel.

LAYOULADD[:WINDOW] 2. eututeeeeeetieeeeeeeettteeeeeseetaeeeeeesastaaseeserssaneeesessnnnsaeseestaneeeseesnnnnss 123
LAYOUt: CATaIOG:WINDOW]?.... ettt ettt ettt et e et et e et e e ee e e e e e e e e e e e enaeeeans 124
LAYOUL: IDENLY[:WINDOW] ...ttt ettt et et e e e e e et et e e e e e e e e enas 125
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LAYOULMOVEWINDOW]. .. euiieieieiie et e e e et e e e et et e e e e e e e e s e s ea et e e e eneennannns 125
LAYOUt:REMOVE[:WINDOW]...ceeetuueieeeeetiuueseeseettaaeseeeseataseeseestnnaaseeesentnnnseseensnnnnaseesensnnnnnns 126
LAYOUt:REPLACE[:WINDOW]...ceeeeeeeeeriennnnnneaaaaaaeaeeeeeeeaaaeaeeeeeeeeeeenensnsnnnnnnnaaaaaaeaeeeeaaaaeees 126
[N TUY RS md I =Y 126
LAYOUL:WINDOWSNZADD?...ccittiieeeeetiiee e e eeeettiee e e e ettt s e e e eee e e e e s eea b eeeseesntanasaesenrannnnns 128
LAYOUt:WINDOWSNZIDENLIfY 2. .. iieeieitieeeeeeeeetee e e e e et e e e e e et e e e e e e rsae e e e s erssa e eeeeeennannns 128
LAYOUt:WINDOWSNZREMOVE. ......ccetuuieeeeeiiitiieeeeeeetteaeeee e ettt s eeeeeeaaneseeeseesanaeseeseessanaaaeeens 129
LAYOUt:WINDOWSN>:REPLACE. .....uu it eee e e e 129

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

To replace an existing window, use the LAYout : REPLace [ : WINDow] command.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

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:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only
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Working with windows in the display

See "Noise Figure" on page 16
See "Gain" on page 17

See "Temperature" on page 17
See "Y-Factor" on page 18

See "ENR Measured" on page 19
See "Level (Hot)" on page 20
See "Level (Cold)" on page 20
See "Cal Y-Factor" on page 21
See "Cal Level (Hot)" on page 22
See "Cal Level (Cold)" on page 22
See "P Hot" on page 23

See "P Cold" on page 23

See "Result Table" on page 24
See "Marker Table" on page 24

Table 7-3: <WindowType> parameter values for Noise Figure application

Parameter value Window type
CPCold "Cal Level (Cold)"
CPHot "Cal Level (Hot)"
CYFactor "Cal Y-Factor"
DPC "P Cold"

DPH "P Hot"

ENR "ENR Measured"
GAIN "Gain"

MTABle "Marker table"
NOISe "Noise figure"
PCOLd "Level (cold)"
PHOT "Level (hot)"
RESults "Result table"
TEMPerature "Temperature”
YFACtor "Y-Factor"

LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel from top left to
bottom right. The result is a comma-separated list of values for each window, with the

syntax:

<WindowName_1>,<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.
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<WindowlIndex>

Example:

Usage:

Working with windows in the display

numeric value
Index of the window.

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).

Query only

LAYout:IDENtify[: WINDow]? <WindowName>

Queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:

IDENtify? query.

Query parameters:
<WindowName>

Return values:
<WindowlIndex>

Example:

Usage:

String containing the name of a window.

Index number of the window.

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

Response:
2

Query only

LAYout:MOVE[:WINDow] <WindowName>, <WindowName>, <Direction>

Setting parameters:
<WindowName>

<WindowName>

<Direction>

Example:
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String containing the name of an existing window that is to be
moved.

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

String containing the name of an existing window the selected
window is placed next to or replaces.

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

LEFT | RIGHt | ABOVe | BELow | REPLace

Destination the selected window is moved to, relative to the ref-
erence window.

LAY:MOVE '4','l',LEFT
Moves the window named '4' to the left of window 1.
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Example: LAY:MOVE '1l','3',REPL
Replaces the window named '3' by window 1. Window 3 is
deleted.

Usage: Setting only

LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting 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: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

Replaces the window type (for example from "Diagram” to "Result Summary") of an
already existing window in the active channel while keeping its position, index and win-
dow name.

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

Setting 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
channel, use the LAYout :CATalog [ :WINDow] 2 query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 123 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',6 MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

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

Changes the position of a splitter and thus controls the size of the windows on each
side of the splitter.

Compared to the DISPlay [ :WINDow<n>] : STZE on page 130 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 does not
work, but does not return an error.
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Working with windows in the display
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Figure 7-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:
<Index1>

<Index2>

<Position>

Example:
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The index of one window the splitter controls.
The index of a window on the other side of the splitter.

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
LAY:SPL 1,3,50
Moves the splitter between window 1 ('Frequency Sweep') and 3

("Marker Table™) to the center (50%) of the screen, i.e. in the
figure above, to the left.
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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

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
LAYout:ADD[:WINDow] ?, for which the existing window is defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout:ADD[:WINDow] ? on page 123 for a list of availa-
ble window types.

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

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

Queries the name of a particular display window (indicated by the <n> suffix) in the
active channel.

Note: to query the index of a particular window, use the LAYout : IDENtify|[:
WINDow] ? command.
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Suffix:
<n> Window

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

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.

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

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout :WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 123 for a list of availa-
ble window types.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only
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7.5

7.6

Retrieving measurement results

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

DISPIAYIFORMAL. .....cciieeeeeeeeeieieietit e aaaa e e e e e e e e e e e e e aeeeee e e eeeeaneestnensnnaaaaanaeeeeeeeaaaaaeeeeeaee 130
DISPIaY[:WINDOWSNZ]:SIZE . .....tutuuutuuaaaaeieseeeeeeeaeeeeeeeeeeeeeeeeensstnnnnnnaaaaaaeeeseasaaaaeeeeeeneenes 130

DISPlay:FORMat <Format>

Determines which tab is displayed.

Parameters:

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

Example: DISP:FORM SPL

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

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
LAYout:SPLitter on page 126).

Suffix:
<n> Window
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:SIZE LARG

Retrieving measurement results

The following commands are necessary to query measurement results.

TRACESNSTDATAL?. e eeeeeeeeeeeeeeeeereeeeeseeteseeeeeeseesee et seesseeseeseeseesaeeneeseseeeeeessesneeseeeeseeens 131
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TRACe<n>[:DATA]? <Trace>[, <Result>]

Queries the "Noise Figure" measurement results.

Suffix:
<n>

Query parameters:
<Trace>

<Result>
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1..n
Window

TRACe1 | TRACe2 | TRACe3 | TRACe4

Selects the trace to be read out.

TRACE1

TRACE2

TRACE3

TRACE4

NOISe | GAIN | TEMPerature | YFACtor | ENR | PHOT |

PCOLd | CYFactor | CPHot | CPCold | DPHot | DPCold |
NUNCertainty | X | ALL

Selects the result display to be read out.

ALL

Queries all available results for the measurement.
CPCold

Queries "Cal Level (cold)" results.
CPHot

Queries "Cal Level (hot)" results.
CYFactor

Queries calibration "Y-Factor" results.
DPC

Queries "P Cold" results

DPH

Queries "P Hot" results

ENR

Queries "ENR" measured results.
GAIN

Queries "Gain" results.

NOISe

Queries "Noise Figure" results.

NUNCertainty
Queries "Noise Figure" uncertainty results.

PCOLd

Queries "Level (cold)" results.
PHOT

Queries "Level (hot)" results.
TEMPerature

Queries "Temperature" results.
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X
Queries the x-values (frequency).

YFACtor
Queries "Y-Factor" results.

Return values:

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

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

Usage: Query only

Manual operation: See "Noise Figure" on page 16
See "Gain" on page 17
See "Temperature" on page 17
See "Y-Factor" on page 18
See "ENR Measured" on page 19
See "Level (Hot)" on page 20
See "Level (Cold)" on page 20
See "Cal Y-Factor" on page 21
See "Cal Level (Hot)" on page 22
See "Cal Level (Cold)" on page 22
See "P Hot" on page 23
See "P Cold" on page 23
See "Result Table" on page 24

Defining the measurement frequency

The following commands are necessary to define the frequency characteristics of the
"noise figure" measurement.

[SENSe:]CONFigure:FREQUENCY:CONTINUOUS. .....uutuuueuaa e aeeeeeeeaaaaaaeeeeeeeeeeeeeeeeenennnnnnnnns 133
[SENSe:]CONFigure:FREQUENCY:SINGIE. ......cceeeieieeeieeeieiiieiiiiieeeeeaeae e e e e e e e e aeaeeeeeeeeeeeeeeees 133
[SENSe:]CONFIgure:LIST:CONTINUOUS......ceeeeeeeereieeeeeeeieeeeeeenennnnnnaaaanaesseeeeaaaaeeeeeeereemnnens 133
[SENSE:]CONFIQUrE:LIST:SINGIE.....ciieiiitieieeeeeeiiee e e e e etee e e e e e e tae e e e e e ee e e e e e e eataeeeeeeesanas 133
[SENSE:IFREQUENCY:CENTE . uuuiiiiieeitteeeeeteeitese s e eeetaas e e s eeeraae s e e s eeeb e e e e eeass e e eeeesananes 134
[SENSe:]FREQUENCY:TABLEIDATA. ...ttt ettt e e e e et e e e en e e eanns 134
[SENSE: IFREQUENCY:LIST:DATA . .« ettt et e et et e e e e e e e e e e e een 134
[SENSE:IBANDWIAIh:LIST:DATA. ..ot e e et e e e e e e e e e e e eaeanaennen 135
[SENSE:JFREQUENCY:POINTS. ...ciieeeeeeeeeeeeee e eeece ittt e e e e e e e e e e e e e e aeeeeeeeeeeeeeneenennnnnnnnnn 135
[SENSE:]FREQUENCY:SINGIE....cceieieeeeieeieieieeeeeeeeetetetrat i essaeaeseseseeeaaaeseseeeeeeesesssssrasannnnnns 135
[SENSe:]JFREQUENCY:SINGIE:COUPIE......cceeetiieeeeeeeiiieeee et e e e e e eete e e e e e e e e e e eeeaaaes 136
[SENSE:JFREQUENCY:SPAN. .. ..cttuiitiieiietee e e ettt e e e e e ettt e e s eeeraae s e eeeeab s e e eaeetaneeeeeenranns 136
[SENSE:IFREQUENCY:STARL. ...evveeeeeeeeseeseeesestesessseesaeseessesesssessessssseeseseseseeseesseeseseeeseesens 136
[SENSE:IFREQUENCY:STEP .. eeeeteeeeeseeeeeeeeeeseseseesesesesssesessseeseseseesasesessseseseesesesesesseeeses 136
[SENSE:JFREQUENCY:STOP....uuiiiiiiiietieeeeeieeiiae e e e et tetae e e e eeeaanaeeeeseataaaeeeeresnnnseesersnnnaaaaees 137

User Manual 1173.9270.02 — 31 132



R&S®FSW-K30

Remote control commands for noise figure measurements

Defining the measurement frequency

[SENSe:]CONFigure:FREQuency:CONTinuous

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 47

[SENSe:]CONFigure:FREQuency:SINGle

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 47

[SENSe:]CONFigure:LIST:CONTinuous

Configures the software to perform a frequency list measurement in continuous sweep
mode.

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

Usage: Event

Manual operation: See "Tuning Mode" on page 47

[SENSe:]CONFigure:LIST:SINGle
Configures the software to perform a measurement in single frequency tuning mode.

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

Example: See Chapter 7.22, "Programming example: measuring a noise
figure", on page 243

Usage: Event
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Manual operation: See "Tuning Mode" on page 47

[SENSe:]FREQuency:CENTer <Frequency>

Defines the center frequency.

Parameters:

<Frequency> For the allowed range and f,,,, refer to the specifications docu-
ment.
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz

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

Manual operation: See "Center" on page 48
See "Frequency" on page 80

[SENSe:]JFREQuency:TABLe:DATA <Frequency>...
Defines the contents of the frequency table.

The command overwrites the current contents of the frequency table.

Parameters:

<Frequency> Defines a frequency for each entry in the frequency table. A fre-
quency table can contain up to 10001 entries.
Range: 0 Hz to fmax
Default unit: HZ

Example: FREQ:TABL:DATA 100MHZ,200MHZ, 300MHZ, 400MHZ,
500MHZ

Creates a frequency table with five entries.

Manual operation: See "Populate Table" on page 52

[SENSe:]JFREQuency:LIST:DATA {<RFFrequency>, <LOFrequency>,
<IFFrequency>}...

Queries the RF, LO and IF frequency.

In "Fixed IF" mode, the LO frequency is different for every measurement point. In
"Fixed LO" mode, the IF frequency is different for every measurement point.

Parameters:

<RFFrequency> Default unit; Hz
<LOFrequency> Default unit: Hz
<IFFrequency> Default unit: Hz

Example: SENS:FREQ:LIST:DATA?
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See "Populate Table" on page 52

[SENSe:]BANDwidth:LIST:DATA {<Frequency>, <Bandwidth>, <SweepTime>}...

Queries the RF, RBW and sweep time.

Parameters:
<Frequency>

<Bandwidth>

<SweepTime>

Example:

Manual operation:

<numeric value>
Default unit: Hz

<numeric value>
Default unit: Hz

<numeric value>

Default unit: s
SENS:BAND:LIST:DATA?

See "Populate Table" on page 52

[SENSe:]JFREQuency:POINts <SweepPoints>

Defines the number of measurement points analyzed during a sweep.

Parameters:
<SweepPoints>

Example:

Example:

Manual operation:

Range: 1 to 10001
*RST: 20

SWE: POIN 100
Defines 100 measurement points.

See Chapter 7.22, "Programming example: measuring a noise
figure", on page 243

See "(Measurement) Points" on page 49
See "(Measurement) Points" on page 50

[SENSe:]JFREQuency:SINGle <Frequency>

Defines the frequency for single frequency measurements.

Parameters:
<Frequency>

Example:

Manual operation:

User Manual 1173.9270.02 — 31

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

*RST: 100 MHz
Default unit: HZ

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

See "Center" on page 48
See "Single (Frequency)" on page 50
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[SENSe:]JFREQuency:SINGle:COUPIled <State>
Couples or decouples frequency selection to the contents of a sweep list.

Parameters:
<State> ON|OFF |01

OFF | 0
Decouples frequency selection

ON |1
Couples frequency selection
*RST: 0

Example: SENS:FREQ:SING:COUP ON

Manual operation: See "Coupled to Sweep List" on page 50

[SENSe:]JFREQuency:SPAN <Span>
Defines the frequency span.

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

Parameters:
<Span> Default unit: Hz
Example: FREQ:SPAN 500MHZ

Defines a span of 500 MHz.

Manual operation: See "Span" on page 48

[SENSe:]JFREQuency:STARt <Frequency>
Defines the start frequency.

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

Parameters:
<Frequency> *RST: RST value
Default unit: HZ
Example: FREQ:STAR 900MHZ
Defines a start frequency of 900 MHz.
Example: See Chapter 7.22, "Programming example: measuring a noise

figure", on page 243

Manual operation: See "Start and Stop Frequency" on page 48

[SENSe:]JFREQuency:STEP <Stepsize>
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.
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Parameters:

<Stepsize> Range: 0 Hz to span
*RST: 100 MHz
Default unit: HZ

Example: FREQ:STEP 100MHZ

Defines a stepsize of 100 MHz.

Manual operation: See "Step" on page 49

[SENSe:]JFREQuency:STOP <Frequency>
Defines the stop frequency.

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

Parameters:
<Frequency> *RST: RST value
Default unit: HZ
Example: FREQ:STOP 900MHZ
Defines a stop frequency of 900 MHz.
Example: See Chapter 7.22, "Programming example: measuring a noise

figure", on page 243

Manual operation: See "Start and Stop Frequency" on page 48

Selecting DUT characteristics

The following commands are necessary to define DUT characteristics.

[SENSe:]CONFigure:MODE:SYSTem:IF:FREQUENCY.......coiieereeiiieieeeeeetiieeeeeeeerie s eeeeeennnenns 137
[SENSe:]CONFigure:MODE:SYSTEM:LO....uuiiiiiiieiiieieeeeeeice e e e e et e e e e eeree e e eeerebaeeeeeeenes 138
[SENSe:]CONFigure:MODE:SYSTEM:LO:FREQUENCY....ccctttrurriurunuiaaaaie e eeeeeeaeaaaaeeeeeeeeeees 138
[SENSe:]CONFIgUre:MODE:DUT ... ettt ettt et e e e e e e e eeas 138
[SENSE:]CORRECHONIREJECHON. ...uuiieieeeiiieeeeeeieiie e e e e e et e e e e e e et e e e s e e e e e e eeeeaneeeeeeeennnn 139

[SENSe:]CONFigure:MODE:SYSTem:IF:FREQuency <Frequency>
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
Default unit: HZ
Example: CONF:MODE:SYST:IF:FREQ 1GHZ

Defines a fixed IF of 1 GHz.

Manual operation: See "IF Fixed" on page 54
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[SENSe:]CONFigure:MODE:SYSTem:LO <LOType>
Selects the type of local oscillator you are using.

The command is available for measurements on frequency converting DUTs [SENSe:
]CONFigure : MODE : DUT().

Parameters:
<LOType> FIXed | VARiable
FiXed
The local oscillator is used as a fixed frequency source.
The IF is variable.
VARiable

The local oscillator is used as a variable frequency source.
The IF is fixed.

Example: CONF :MODE : DUT DOWN
CONF:MODE:SYST:LO FIX
CONF:MODE:SYST:LO:FREQ 1GHZ

Selects a fixed LO frequency (= 1 GHz) on a down converting
DUT.

Manual operation: See "Mode" on page 54

[SENSe:]CONFigure:MODE:SYSTem:LO:FREQuency <LOFrequency>
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
Default unit: HZ
Example: CONF:MODE:SYST:LO:FREQ 1GHZ

Defines a fixed LO frequency of 1 GHz.

Manual operation: See "LO Fixed" on page 54

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

Note that you have to use [SENSe: ] CONFigure:MODE:SYSTem: LO to select if the
LO or IF are fixed.

Parameters:

<DUTType> AMPLifier | DDOWnconv | DOWNconv | SDConverter |
UPConv | SDConverter
AMPLifier

Measurements on fixed frequency DUTs.
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DOWNconv
Measurements on down-converting DUTs.

SDConv
Measurement on system downconverting DUTs.

UPConv
Measurements on up-converting DUTs.

*RST: AMPLifier

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

Manual operation: See "Mode" on page 54

[SENSe:]CORRection:IREJection <ImageRejection>

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 54

Configuring the noise source

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

[SENSe:]CORRection:ENR:CALibration:SPOT:COLD........ccetiaieieeeeeeeeeeeieeeeeeeeeeeeeeenennnnnnnnes 140
[SENSe:]CORRection:ENR:CALibration:SPOTHOT .....c.ucieiiiiiiiic et 140
[SENSe:]CORRection:ENR:CALIbration:MODE..........cociieiiiiiieieeeeeeiiceeeeeeeerieeeeeeeesneeeeeens 140
[SENSe:]CORRection:ENR:CALIbration:SPOT .......ccuiiiiiiii e 141
[SENSe:]CORRection:ENR:CALibration: TABLE:SELECL.......ccuueeeeeieerieeeeeeeeeeiiee e eeveaeeees 141
[SENSe:]CORRection:ENR:CALIbration:TYPE.......cc e e e 142
[SENSe:]CORRECtON:ENRICOMMON. .....cceeieieeeeeiieieiiieieiiieeeaaa s s e e e e e e e e eeeaaaeaeeeeeeeeeennnnenees 142
[SENSe:]CORRection:ENR[:MEASurement]: TABLE[:DATAL ..eevieeeeeeieiiccierirrreeeeeeeeeeeeeseanens 142
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLE:DELEE. ....uuuuuuceieieeeieeeieeeeeeeeeeeeeeeeeeennns 143
[SENSe:]CORRection:ENR[:MEASUrement]: TABLE:LIST?....ccccevvuuieieeiiiiiieeeeeeeeeeeee e, 143
[SENSe:]CORRection:ENR[:MEASurement]: TABLE:SELECt........ceeeeereereieeeeeeeeiieeeeeeeeerinnenn. 143
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature[:DATA]........ceeeeereevrneeeenns 144
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature:DELete..........ccevunreeeeenn.. 144
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature:LIST?.........cccevveveveveennnnes 144
[SENSe:]CORRection:ENR[:MEASUrement]:MODE...........ccuueeeieeiiiiieeeeeeerneeeeeeeeerneeeeeeens 144
[SENSe:]CORRection:ENR[:MEASUremMeNnt]:SPOT....ccceiiiiiiieeeeeeeiiieeeeeeevitee e e e e eetae e eeeeeees 145
[SENSe:]CORRection:ENR[:MEASUreMENt]:TYPE .....ccciiiiiiiieeeeeeeeiieeeeeeeeteeeeeeeeeenaeeeeeeees 145
[SENSe:]CORRection:ENR[:MEASuUrement]:SPOT:COLD.....ccccctuiiuiiiiiiiii e eeeeeeas 146
[SENSe:]CORRection:ENR[:MEASuUrement]:SPOT:HOT......ccciiiiiiiecec e e 146

User Manual 1173.9270.02 — 31 139



R&S®FSW-K30

Remote control commands for noise figure measurements

Configuring the noise source

[SENSEe:]CORRECHON: TEMPEIAtUIE......cieeeeeieeieeeeeiiiie e e e e ettt s e e e e eeeane s e eeeeetaa e s e eeeenraneaaeens 146
[SENSe:]CORRection:ENR[:MEASurement]:SNS:SRNUMDbETr.......c.ccoeniiiiiiiiiieeeeceeeeeens 147
[SENSe:]CORRection:ENR:CALibration:SNS:SRNUMDET........ccoiiiiiiimiiiiiaaaaeee e eeeeeeeeeen 147

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

Defines a constant temperature of a resistor not supplied with power (T.,4) 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
Default unit: K

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 58

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

Defines a constant temperature of a resistor supplied with power (T,,;) used during cal-
ibration.

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
Default unit: K

Example: CORR:ENR:TYPE RES

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

Manual operation: See "Calibration" on page 58

[SENSe:]CORRection:ENR:CALibration:MODE <Mode>
Selects the ENR mode for the calibration.

Is available when you use different noise sources for calibration and measurement
([SENSe: ]CORRection:ENR:COMMon OFF).

Parameters:
<Mode> SPOT | TABLe
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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 58

[SENSe:]CORRection:ENR:CALibration:SPOT <ENR>
Defines the constant ENR for all measurement points during calibration.

Is available when you use different noise sources for calibration and measurement
([SENSe: ]CORRection:ENR:COMMon OFF).

Parameters:

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

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 58

[SENSe:]CORRection:ENR:CALibration:TABLe:SELect <TableName>
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:
J]CORRection:ENR[:MEASurement] : TABLe: SELect. This command only selects
a table for calibration.

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 58
See "New" on page 60
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[SENSe:]CORRection:ENR:CALibration:TYPE <Type>
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).

SMARt
Selects a smart noise source.

*RST: DIODe

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

Manual operation: See "Noise Source" on page 57

[SENSe:]CORRection:ENR:COMMon <State>
Turns the use of a common ENR on or off.

For more information see "Common Noise Source" on page 58.

Parameters:
<State> ON|OFF|1]|0
Example: CORR:ENR:COMM ON

Turns the use of a common ENR on.

Manual operation: See "Common Noise Source" on page 58

[SENSe:]CORRection:ENR[:MEASurement]: TABLe[:DATA] {<FrequencyENR>,
<ENR>}...

Defines the contents of the currently selected ENR table.
Define an ENR for all measurement points.

Each entry of the ENR table consists of one measurement point and the corresponding
ENR. The individual values are separated by commas or spaces. The table can con-
tain up to 10001 entries.

If you create a new table with this command, it overwrites the current entries of the fre-
quency list.

To select the ENR table to edit, use [SENSe: ] CORRection:ENR[:MEASurement] :
TARLe [ :DATA].
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Parameters:
<FrequencyENR> Frequency of the measurement point.

Range: 0 Hz to 999.99 GHz
Default unit: HZ

<ENR> Default unit: DB

Example: CORR:ENR:MEAS:TABL:DATA 1MHZ,10,2MHZ, 12
Defines a new ENR table with two measurement points.

Example: See Chapter 7.22, "Programming example: measuring a noise
figure", on page 243

Manual operation: See "New" on page 60
See "Edit" on page 60
See "Edit Table" on page 61

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:DELete <TableName>
Deletes a temperature table.

Setting parameters:
<TableName> String containing the name of the table.

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

Usage: Setting only

Manual operation: See "Delete" on page 61

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

Return values:
<Tables> <list>

Usage: Query only

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:SELect <TableName>
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>

Manual operation: See "Measurement" on page 57
See "New" on page 60
See "Edit" on page 60
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[SENSe:]CORRection:ENR[:MEASurement]: TABLe:TEMPerature[:DATA]
{<Frequency>, <Thot>, <Tcold>}...

Parameters:

<Frequency> Default unit; HZ
<Thot> Default unit: K
<Tcold> Default unit: K

Manual operation: See "New" on page 60
See "Edit" on page 60
See "Edit Table" on page 61

[SENSe:]CORRection:ENR[:MEASurement]: TABLe:TEMPerature:DELete
<TableName>

Deletes a temperature table.

Setting parameters:
<TableName> String containing the name of the table.

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

Usage: Setting only

Manual operation: See "Delete" on page 61

[SENSe:]CORRection:ENR[:MEASurement]:TABLe:TEMPerature:LIST?
Queries all temperature tables available in the application.

Return values:

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

Example: CORR:ENR:TABL:TEMP:LIST

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

Usage: Query only

[SENSe:]CORRection:ENR[:MEASurement]:MODE <Mode>
Selects the ENR mode for the actual measurement.
Parameters:

<Mode> SPOT | TABLe

SPOT
Uses a constant ENR value for all measurement points (see
[SENSe:]CORRection:ENR[:MEASurement}:SPOT)
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TABLe
Uses the contents of the ENR table.
*RST: SPOT

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

See Chapter 7.22, "Programming example: measuring a noise
figure", on page 243

See "Measurement" on page 57

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

Defines the constant ENR for all measurement points during the actual measurement.

Parameters:
<ENR>

Example:

Manual operation:

*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 57

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

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

Parameters:
<Type>

Example:

Manual operation:
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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).

SMARt
Selects a smart noise source.
*RST: DIODe

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

See "Noise Source" on page 57
See "Noise Source" on page 60

145



R&S®FSW-K30

Remote control commands for noise figure measurements

Configuring the noise source

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

Defines a constant temperature of a resistor not supplied with power (T.,4) 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
Default unit: K

Example: CORR:ENR:TYPE RES

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

Manual operation: See "Measurement" on page 57

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

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
Default unit: K

Example: CORR:ENR:TYPE RES

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

Manual operation: See "Measurement" on page 57

[SENSe:]CORRection: TEMPerature <Temperature>

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 59
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[SENSe:]CORRection:ENR[:MEASurement]:SNS:SRNumber <SerialNumber>
Sets and queries the measurement noise source smart noise source serial number.

Parameters:
<SerialNumber>

Manual operation: See "Noise Source" on page 57

[SENSe:]CORRection:ENR:CALibration:SNS:SRNumber <SerialNumber>
Sets and queries the calibration noise source smart noise source serial number.

Parameters:
<SerialNumber>

Manual operation: See "Noise Source" on page 57

7.10 Configuring additional loss

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

[SENSe:]CORRection:LOSS:CALibration:MODE.............cceveieiieeeeceeeeeeeeieieere e e e 147
[SENSe:]CORRection:LOSS:CALIbration:SPOT.......cuuiiiiiiiiiiieeieee ettt e e e eetree e e e eeere e e e e 148
[SENSe:]CORRection:LOSS:CALibration: TABLE:DELEtE........ccevvueieeeeeeiiieeeeeeeeeie e, 148
[SENSe:]CORRection:LOSS:CALibration: TABLE:LIST ?2...ieuiiiiii i 148
[SENSe:]CORRection:LOSS:CALibration: TABLE:SELEC......cccevvivueiieeeiiieieeeeeeeeee e e 149
[SENSe:]CORRection:LOSS:CALibration: TABLE[:DATA]. ... cuiiiei et eaaas 149
[SENSe:]CORRection:LOSS:CALibration: TEMPErature.........cccccuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeennns 149
[SENSe:]CORReCtion:LOSS:INPULIMODE.......cccvuiueieeeeeaaaaaaeeeeeeeeeeeaeeereeeeeeeeeeesanennnnnnnnns 150
[SENSe:]CORRECtiON:LOSS:INPUL:SPOT. ... iiiieiiiieeeeeeeeie e e et e e eeeb e e e e e ernne e e e e eeeranns 150
[SENSe:]CORRection:LOSS:INPUt: TABLE[:DATA].....cieetteieeeeeeetteieeeeeeraeeeeeeeenraaeeeeeesnnanns 150
[SENSe:]CORRection:LOSS:INPUt: TABLE:DELEtE......ceuieiiieiiee e 151
[SENSe:]CORRection:LOSS:INPUL: TABLE:LIST 2. .u i e e 151
[SENSe:]CORRection:LOSS:INPUt: TABLEISELECE....c.uuiiieeeeieiieeeeceeiiiee e e e eeeice e e e eeeaae e 151
[SENSe:]CORRection:LOSS:INPUt: TEMPEIAtUIe........cveeeeeeeeeeiiieieieeaeee e e e e e e e e e eeaeeeeeeeeees 151
[SENSe:]CORRection:LOSS:OUTPULMODE...........ceeevereririiriiniieieieseeeeeeeeeeeseesereeeeeeesenns 152
[SENSe:]CORReCtion:LOSS:OUTPULSPOT.....ciiiiiiiieieeeeettie e ettt e e e et e e e e e e esnaeeeeeeees 152
[SENSe:]CORRection:LOSS:OUTPUL: TABLE[:DATA]. . cu ittt 152
[SENSe:]CORRection:LOSS:OUTPUt: TABLE:DELEtE...c..cvuviieiee e 153
[SENSe:]CORRection:LOSS:OUTPUL: TABLE:LIST 2..cunie et e e 153
[SENSe:]CORRection:LOSS:OUTPUL: TABLEISELECE.....uciiieiieiiii e eeeeetcie et eeee s 153
[SENSe:]CORRection:LOSS:OUTPUt: TEMPEratUre.........cceeeeeeeeeeeeeeeeeieinieeere e e e e 153

[SENSe:]CORRection:LOSS:CALibration:MODE <Mode>
Selects the input loss mode.

Parameters:
<Mode> SPOT | TABLe
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SPOT

Uses a constant calibration loss value for all measurement
points (see [SENSe: ] CORRection:LOSS:CALibration:
SPOT on page 148).

TABLe

Uses the contents of the calibration loss table.

*RST: SPOT

Example: CORR:LOSS:INP:MODE SPOT
CORR:LOSS:INP:SPOT 10
Selects constant calibration loss mode and defines an input loss
of 10 dB for all measurement points.

Manual operation: See "Calibration Loss" on page 65

[SENSe:]CORRection:LOSS:CALibration:SPOT <Loss>

Defines a constant calibration 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 calibration loss mode and defines an input loss
of 10 dB for all measurement points.

Manual operation: See "Calibration Loss" on page 65

[SENSe:]CORRection:LOSS:CALibration:TABLe:DELete <TableName>
Deletes a calibration loss table.

Setting parameters:
<TableName> String containing the name of the table.

Example: CORR:LOSS:CAL:TABL:DEL 'CalibrationLoss'
Deletes the table with the name 'CalibrationLoss'.

Usage: Setting only

Manual operation: See "Delete" on page 67

[SENSe:]CORRection:LOSS:CALibration: TABLe:LIST?
Queries all calibration loss tables available in the application.

Example: CORR:LOSS:CAL:TABL:LIST?
Result:
'Tablel, Table2, Table3'
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Usage: Query only

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

Selects a calibration loss table.

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

Selects a table called CalibrationLoss'.

Manual operation: See "Calibration Loss" on page 65

[SENSe:]CORRection:LOSS:CALibration:TABLe[:DATA] {<Frequency>, <Loss>}...
Defines the contents of the currently selected calibration loss table.

Each entry of the loss table consists of one measurement point and the corresponding
loss. The table can contain up to 10001 entries.

If you create a new table with this command, it overwrites the current entries of the loss
table.

Parameters:
<Frequency> Frequency of the measurement point.
Range: 0 Hz to 999.99 GHz
Default unit: HZ
<Loss> Loss of the measurement point.
Range: -999.99 GHz to 999.99 GHz
Default unit: DB
Example: CORR:LOSS:CAL:TABL 1MHz,10,2MHz,12
Defines a new calibration loss table with two measurement
points.

Manual operation: See "New" on page 67
See "Edit" on page 67

[SENSe:]CORRection:LOSS:CALibration:TEMPerature <Temperature>

The specified temperature at the time of measurement is considered in the loss calcu-
lation.

Parameters:

<Temperature> Default unit: K

Example: SENS:CORR:LOSS:CAL:TEMP 296.5
Calibration loss is corrected for a temperature of 296.5 K
(23.35° C).

Manual operation: See "Calibration Loss" on page 65
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[SENSe:]CORRection:LOSS:INPut:MODE <Mode>
Selects the input loss mode.

Parameters:

<Mode> SPOT | TABLe

SPOT

Uses a constant input loss value for all measurement points
(see [SENSe:]CORRection:L0OSS:INPut:SPOT

on page 150).

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 64

[SENSe:]CORRection:LOSS:INPut:SPOT <Loss>

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 64

[SENSe:]CORRection:LOSS:INPut: TABLe[:DATA] {<Frequency>, <Loss>}...
Defines the contents of the currently selected input loss table.

Each entry of the loss table consists of one measurement point and the corresponding
loss. The table can contain up to 10001 entries.

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> Frequency of the measurement point.

Range: 0dB to 999.99 dB
Default unit: HZ

User Manual 1173.9270.02 — 31 150



R&S®FSW-K30

Remote control commands for noise figure measurements

<Loss>

Example:

Manual operation:
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Loss of the measurement point.

Range: -999.99 dB to 999.99 dB
Default unit: DB

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

See "Edit Table" on page 61
See "New" on page 67
See "Edit" on page 67

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

Deletes an input loss table.

Setting parameters:
<TableName>

Example:

Usage:

Manual operation:

String containing the name of the table.

CORR:LOSS:INP:TABL:DEL 'InputLoss'
Deletes the table with the name 'InputLoss'.

Setting only

See "Delete" on page 67

[SENSe:]CORRection:LOSS:INPut:TABLe:LIST?

Queries all input loss tables available in the application.

Example:

Usage:

CORR:LOSS:INP:TABL:LIST?
Result:
'Tablel, Table2, Table3'

Query only

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

Selects an input loss table.

Parameters:
<TableName>

Example:

Manual operation:

String containing the table name.

CORR:LOSS:INP:TABL:SEL 'InputLoss'
Selects a table called 'InputLoss’.

See "Input Loss" on page 64

[SENSe:]CORRection:LOSS:INPut: TEMPerature <Temperature>

The specified temperature at the time of measurement is considered in the loss calcu-

lation.

Parameters:
<Temperature>
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Example: SENS:CORR:LOSS:INP:TEMP 296.5
Input loss is corrected for a temperature of 296.5 K (23.35° C).

Manual operation: See "Input Loss" on page 64

[SENSe:]CORRection:LOSS:OUTPut:MODE <Mode>
Selects the output loss mode.

Parameters:

<Mode> SPOT | TABLe

SPOT

Uses a constant output loss value for all measurement points
(see[SENSe: ]CORRection:LOSS:0UTPut:SPOT

on page 152).

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 65

[SENSe:]CORRection:LOSS:OUTPut:SPOT <Loss>

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 65

[SENSe:]CORRection:LOSS:OUTPut: TABLe[:DATA] {<Frequency>, <Loss>}...
Defines the contents of the currently selected output loss table.
The table should contain an output loss for all measurement points.

Each entry of the loss table consists of one measurement point and the corresponding
loss. The table can contain up to 10001 entries.

If you create a new table with this command, it will overwrite the current entries of the
frequency list.
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Parameters:
<Frequency> Frequency of the measurement point.
Range: 0dB to 999.99 dB
Default unit; HZ
<Loss> Loss of the measurement point.
Range: -999.99 dB to 999.99 dB
Default unit: DB
Example: CORR:LOSS:0OUTP:TABL 1MHz,10,2MHz,12

Defines a new output loss table with two measurement points.

Manual operation: See "Edit Table" on page 61
See "New" on page 67
See "Edit" on page 67

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

Setting parameters:
<TableName>

Usage: Setting only

Manual operation: See "Delete" on page 67

[SENSe:]CORRection:LOSS:OUTPut:TABLe:LIST?
Queries all output loss tables available in the application.

Example: CORR:LOSS:0UTP:TABL:LIST?

Result:
'Tablel, Table2, Table3'

Usage: Query only

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

Parameters:
<TableName>

Manual operation: See "Output Loss" on page 65

[SENSe:]CORRection:LOSS:OUTPut: TEMPerature <Temperature>

The specified temperature at the time of measurement is considered in the loss calcu-
lation.

Parameters:
<Temperature> numeric value

Default unit: K
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Example: SENS:CORR:LOSS:0OUTP:TEMP 296.5
Output loss is corrected for a temperature of 296.5 K (23.35° C).

Manual operation: See "Output Loss" on page 65

7.11 Configuring the analyzer

The following commands are necessary to configure the analyzer.

[SENSE: BWIDHN[:RESOIUION]. v vereeeererereseesesesessesesesseseseseeseseseseesesesesseseseseeseseseesasesesen 154
[SENSE: IBANDWIGN:RESOIUON]. - eereeeeeeeseseseeseseseessesesseseseseeseseseseesesesesseseseseenenen. 154
[SENSe:]BWIDth:RESOIUtIONIAUTO. . ...ceiee ettt ettt ettt e e e e et e e e e e e ea 155
[SENSe:]BANDWidth:RESOIULION:AUTO...ceiie ettt e e e e e e ee 155
[SENSe:]CONFIgUre:CORRECHON. ..ceeevtieeeetiteaaaaaae e e e e e e e e eeaeeeeeeeeeeeeeeeeenenennnae e e e e e e e eeeeeas 155
[SENSE:]JCORRECHON[:STATE].....eeteeeeerrrrrerrrreresnsiaaiaieseeeeeeeaeaaesesesereerersersrsrrsrsn——annnn 156
[SENSE:]CORRECHONIRECAI....cuuuiieiiiiiiiiieeeeeeiiee e e e e ettt e e e e e etabee e e e s ee b e e e e eeanraeeeeseesnnaanns 156
[SENSE:JCORRECHONISAVE......cctuiieieiietieeeeeeeeetee e e e e et tetee e e e e eetaeaeeaeseetaaeeeseessansaeseesanns 156
[SENSE:ISWEED:COUNL ..o eeeeeeeeeeeeeeeeee e eeeeeeeseseee s eeeeeeeseseeeseseseeneseseseseseseenenen. 157
[SENSE ISWED: TIME. ... ee e eeeeeeeseeeeseeseseeseseeeeseeseseeseeeseseesesesseseeseseeseseeseseeseseeseseeseseens 157
[SENSE:ISWEED: TIMEAUTO. ... cvvveeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeseseseeseseseeeesesesesseseseseseesseseenens 157
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEL......cccttriiiiiiiiiiiei et 157
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE[:RLEVELAUTO.......cttrrriieeeeeeiiicinrieeeeeeeaaeen 158
I U A I 1= o TU = e o PRSPPI 158
1N ] e Y o PPN 159
1N i 0 159
INPUtATTENUALIONIAUTO . ... e ettt e e e e e e e e e e e e e e e e e e e e eeeeaeaeeeeenennnneannn 159
INPUt: ATTenuation:AUTOIMODE.........cciiiiiiiii e eeeeeiee s e e e eee e e e e e e e et s e e e s eetnaeeeeeeenanneeaeens 160
INPUt:SANAlYZEr AT TENUALION. ....eeieeeieeeeeeeeeeeeeeieiei s ae s e e e e e e e eeeeaeeaeeeeeeeeeeeeneeeensnnnnnnnnnnns 160
INPut:SANalyzer: ATTenuatioN:AUTO......ci e ieiiiie et e e eeetee e e e e e et e e e e e e enne e e e e e eeraaa s 160
IN P UL E G AN S T AT ettt ettt e et e e e e e e s e s et et e s eaeea e e e e anans 161
1N U Lo 7 LN S I 7 = TS PP 161
INPUEGAINLEVALUET- vt seeeeseseeseseaseseasesseseseesessesessesesasesesensenesseneeseseaseseeseseens 162
SYSTem:CONFIgUre:DUT:GAIN. ... ..ttt et e e e e e e e e e e e e eaaas 162
SYSTeM:CONFIGUrE: DUT:STIME. ... ieeieeeeeeeeeeee ettt e e e e e e e e e e e e e e e e aeeeeeeeeeeeeenanens 163

[SENSe:]BWIDth[:RESolution] <Bandwidth>
[SENSe:]BANDwidth[:RESolution] <Bandwidth>

Defines the resolution bandwidth and decouples the resolution bandwidth from the
span.

The 6 MHz Gaussian filter is provided for special measurements, such as 5G NR spuri-
ous emissions measurements. It is only available if you enter the value manually, not
using the BAND:RES MaAX command. It is not supported by all applications.

Example: BAND 1 MHz
Sets the resolution bandwidth to 1 MHz

Manual operation: See "Resolution Bandwidth (RBW)" on page 69
See "RBW" on page 81
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[SENSe:]BWIDth:RESolution:AUTO <State>
[SENSe:]BANDwidth:RESolution:AUTO <State>

If enabled, the resolution bandwidth is selected automatically, depending on the current
frequency of the sweep point, as defined in the frequency table (see Chapter 5.2.3,
"Using a frequency table", on page 51).

If disabled, the RBW defined by [SENSe: ] BANDwidth[:RESolution] is used.

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

Example: SENS:BAND:RES:AUTO ON

Manual operation: See "Resolution Bandwidth (RBW)" on page 69

[SENSe:]CONFigure:CORRection
Configures the software to perform calibration measurements.

Using INITiate<n>[:IMMediate] then initiates a calibration instead of the actual
measurement, until you deliberately select one of the normal measurements again with
one of the following commands.

® [SENSe:]CONFigure:FREQuency:CONTinuous
® [SENSe:]CONFigure:FREQuency:SINGle
® [SENSe:]CONFigure:LIST:CONTinuous

® [SENSe:]CONFigure:LIST:SINGle

Note that calibration data is used only when the second stage correction mode has
been turned on with [SENSe: ] CORRection[:STATe].

Example: /[Turn on second stage correction
CORR ON

/[Configure application to run calibration measurement
CONF: CORR

/Initiate calibration with synchronization to end of measurement
INIT; *OPC

/[Return to normal measurement (single sweep list mode)
CONF:LIST:SING

/lInitiate a calibrated measurement with synchronization to end
of measurement

INIT; *OPC

Example: See Chapter 7.22, "Programming example: measuring a noise
figure", on page 243

Usage: Event
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Manual operation: See "2nd Stage Correction" on page 69
See "Calibrate" on page 86

[SENSe:]CORRection[:STATe] <State>

Includes or excludes calibration data in the actual measurement (see "2nd Stage Cor-
rection” on page 69 for more information).

Parameters:
<State> ON|OFF|1]|0
*RST: 0
Example: CORR ON
Includes calibration data in the measurement.
Example: See Chapter 7.22, "Programming example: measuring a noise

figure", on page 243

Manual operation: See "2nd Stage Correction" on page 69

[SENSe:]CORRection:RECall <recallfilepath>
Sets the calibration results recall filepath and recalls the calibration results.

Setting parameters:
<recallfilepath>

Example: SENS:CORR:REC 'filepath'
This command will recall the calibration results from a selected
file with extension .df1.

Usage: Setting only

Manual operation: See "Calibration Recall" on page 38

[SENSe:]CORRection:SAVE <savefilepath>

Queries and sets the calibration results save filepath and if set saves the calibration
results.

Parameters:
<savefilepath>

Example: SENS:CORR:SAVE?
This will report an error -221 if calibration results are not availa-
ble for saving. If calibration results are available the command
will report a suggested filepath which includes the calibration
results timestamp.
SENS:CORR:SAVE 'filepath'
This will report an error if calibration results are not available for
saving. The command will save the calibration results to a file-
name with extension .df1.

Manual operation: See "Calibration Save" on page 38
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[SENSe:]SWEep:COUNt <Averages>
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 70

[SENSe:]SWEep:TIME <Time>

Defines the sweep time. It automatically decouples the time from any other settings.

Parameters:
<Time> refer to specifications document
*RST: depends on current settings (determined automati-
cally)

Default unit: S

Manual operation: See "Sweep Time" on page 69

[SENSe:]SWEep:TIME:AUTO <State>

If enabled, the sweep time is automatically selected, depending on the current fre-
quency of the sweep point, as defined in the frequency table (see Chapter 5.2.3,
"Using a frequency table", on page 51).

If disabled, the value defined by [SENSe: ] SWEep:TIME is used.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0

Manual operation: See "Sweep Time" on page 69

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

Defines the reference level (for all traces in all windows).
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Suffix:

<n> irrelevant

<t> irrelevant

Parameters:

<ReferencelLevel> Range: see datasheet
*RST: -30 dBm
Default unit: DBM

Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Ref Level" on page 70

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

Turns automatic determination of the reference level on and off.

Suffix:
<n> 1..n
<t> 1..n
irrelevant
Parameters:
<State> ON|OFF|1]0
Example: DISP:TRAC:Y:RLEV:AUTO ON

Turns on automatic level detection.

Manual operation: See "Ref Level" on page 70

INPut:ATTenuation <Attenuation>
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.

If an external frontend is active (see [SENSe: ] EFRontend|[:STATe] on page 205),
you can configure the attenuation of the external frontend and the analyzer separately.
See also INPut:SANalyzer:ATTenuation:AUTO on page 160 and INPut :
SANalyzer:ATTenuation on page 160.

Parameters:

<Attenuation> Range: see specifications document
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB

Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.
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Manual operation: See "RF Attenuation" on page 71

INPut:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the FSW.

If no additional input options are installed, only RF input is supported.

For FSW85 models with two RF input connectors, you must select the input connector
to configure first using INPut : TYPE.

Parameters:

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

Example: INP:TYPE INPI1

For FSW85 models with two RF input connectors: selects the
1.00 mm RF input connector for configuration.
INP:SEL RF

INPut:TYPE <Input>
The command selects the input path.

Parameters:
<Input> INPUT1
Selects RF input 1.
1 mm [RF Input] connector
INPUT2
Selects RF input 2.
For FSW85 models with two RF input connectors:
1.85 mm [RF2 Input] connector
For all other models: not available

*RST: INPUT1

Example: /[Select input path
INP:TYPE INPUT1

INPut:ATTenuation:AUTO <State>

Couples or decouples the attenuation to the reference level. Thus, when the reference
level is changed, the FSW determines the signal level for optimal internal data pro-
cessing and sets the required attenuation accordingly.

If an external frontend is active (see [SENSe: ]EFRontend[:STATe] on page 205),
you can configure the attenuation of the external frontend and the analyzer separately.
See also INPut:SANalyzer:ATTenuation:AUTO on page 160 and INPut:
SANalyzer:ATTenuation on page 160.
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Parameters:

<State> ON|OFF |01
*RST: 1

Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

INPut:ATTenuation:AUTO:MODE <OptMode>

Selects the priority for signal processing after the RF attenuation has been applied.

Parameters:
<OptMode> LNOise | LDIStortion
LNOQise
Optimized for high sensitivity and low noise levels
LDIStortion
Optimized for low distortion by avoiding intermodulation
*RST: LDIStortion (WLAN application: LNOise)
Example: INP:ATT:AUTO:MODE LNO

INPut:SANalyzer:ATTenuation <Attenuation>
Configures attenuation at the analyzer input for an active external frontend manually.

Parameters:

<Attenuation> Range: see specifications document
Increment: 1 dB
Default unit: DB

INPut:SANalyzer:ATTenuation:AUTO <State>

Enables or disables automatic configuration of attenuation at the analyzer input for an
active external frontend.

By default, the attenuation settings are applied at the input of the external frontend.

See INPut:ATTenuation:AUTO on page 159 and INPut :ATTenuation
on page 158.

Parameters:

<State> ON|OFF |01
OFF | 0
Auto mode for analyzer attenuation is disabled. Allows you to
configure attenuation at the analyzer using INPut :
SANalyzer:ATTenuation on page 160.
ON |1
Auto mode for analyzer attenuation is enabled. No attenuation is
configured at the analyzer.

*RST: 0
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Example: //Enable external frontend
EFR ON
//Query the currently configured RF attenuation
INP:ATT?
//Result: 10 dB
//Disable auto mode for analyzer attenuation
INP:SAN:ATT:AUTO OFF
//Configure 10 dB attenuation at the analyzer
INP:SAN:ATT 10
//Query the currently configured RF attenuation at the ext.
INP:ATT?
//Result: 0 dB

INPut:EGAIn[:STATe] <State>

Before this command can be used, the external preamplifier must be connected to the
FSW. See the preamplifier's documentation for details.

When activated, the FSW automatically compensates the magnitude and phase char-
acteristics of the external preamplifier in the measurement results.

Note that when an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

For FSW85 models with two RF inputs, you must enable correction from the external
preamplifier for each input individually. Correction cannot be enabled for both inputs at
the same time.

When deactivated, no compensation is performed even if an external preamplifier
remains connected.

Parameters:

<State> ON|OFF |01
OFF | 0
No data correction is performed based on the external preampli-
fier
ON |1
Performs data corrections based on the external preamplifier
*RST: 0

Example: INP:EGA ON

Manual operation: See "Ext. PA Correction" on page 72

INPut:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-
ware.

Note that if an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.
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For all FSW models except for FSW85, the preamplification is defined by TnPut :
GAIN[:VALue].

For older FSW43/FSW50/FSW67 models, the input signal is always ampilfied by about
30 dB when the preamplifier is active.

For FSW85 models, no preamplifier is available.
If option R&S FSW-B22 is installed, the preamplifier is only active below 7 GHz.

If option R&S FSW-B24 is installed, the preamplifier is active for all frequencies.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 15
Switches on 15 dB preamplification.

Manual operation: See "Preamplifier" on page 71

INPut:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN: STAT ON, see INPut :
GAIN:STATe on page 161).

The command requires the additional preamplifier hardware option.

Parameters:

<Gain> For all FSW models except for FSW85, the following settings are
available:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
30dB
For older FSW43/FSW50/FSW67 models, the input signal is
always ampilfied by about 30 dB when the preamplifier is active.
For FSW85 models, no preamplifier is available.

Default unit: DB

Example: INP:GAIN:STAT ON
INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Manual operation: See "Preamplifier" on page 71

SYSTem:CONFigure:DUT:GAIN <Gain>
Defines the expected "gain" of the DUT.
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The application uses the "gain" for automatic reference level detection.

Parameters:

<Gain> Range: 10 to 1000
*RST: 30
Default unit: DB

Example: SYST:CONF:DUT:GAIN 25

Defines "gain" of 25 dB.

Manual operation: See "Auto Level Range" on page 71

SYSTem:CONFigure:DUT:STIMe <SettlingTime>

Defines the settling time of the noise source.

Parameters:

<SettlingTime> Range: O0s to 20s
*RST: 50 ms
Default unit: S

Example: SYST:CONF:DUT:STIM 1 s

Defines a settling time of 1 second.

Manual operation: See "Settling Time" on page 70

Configuring triggered and gated measurements

The commands required to configure a triggered or gated measurement in a remote
environment are described here.

The commands required for trigger input or output are described in Chapter 7.12.3,
"Configuring the trigger output", on page 173.

*OPC should be used after requesting data. This will hold off any subsequent changes
to the selected trigger source, until after the sweep is completed and the data is
returned.

e Configuring the triggering conditions...........cuuveeiiiiiii i 163
e Configuring gated measuremMents...........cooiiiiiiiiiiiiiiicccrr e 167
e Configuring the trigger OULPUL..........ooiriiiii e 173
e Programming example: continuous gating........ccccuueiiiiiiiaiiiiiiieeeeee e 175

Configuring the triggering conditions

The following commands are required to configure a triggered measurement.

TRIGQEN: SEQUENCELDTIME. ..uuuiieiieiiie et e eeittcee e e ettt e e e e e et ee s e e e e e aba s e e e e eeasseseeeeeeraaaeaaens 164
TRIGger[:SEQUeNCe]:HOLDO: TIME]. ....uiieeeeeieeieeeeeeeeiei e e e e eetee e e e e e eete e e e e e e eane e e e e eeeana s 164
TRIGger[:SEQuence]:IFPoWer:HOLDOR . ........ciiiieiiiiie et e e e e e e e e 164
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TRIGger[:SEQUENCE]:IFPOWEIHY STEIESIS. ... iiieeiiiiieieeiieiiiie e eeeeieee e e e e et e e e e e eeran e e eeeenen 165
TRIGger[:SEQuence]:LEVeI[:EXTerNal<port>]......ccccceeuuuceiereeeiiiiieeeeeeenieeseeeeeeinae e e e e eennne s 165
TRIGQer:SEQUENCE]:LEVELIFPOWET........cceeieieeeeeeeieiiieeeeeae e e e e e e e e e e e e e e e e e e e e e e eeeeeeeenennnnan 165
TRIGQEr[:SEQUENCE]:LEVEI:RFPOWET........ccceiiieieieiiniitaaaaaaeieeeeeeeeeaaaaeaeeereeeeeeeeeennennnnnnnnns 166
TRIGQEN:SEQUENCE]:SLOPE......cccciiiiie i e eeeettcie e ettt e e e e ettt e e e e e e eabe e e e e e eeanbaeeeseentanaeaaees 166
TRIGGEr:SEQUENCEL:SOURCE. ....cettruueiiieeiitiie et eeitiaes e et et s s s e e e eabs e e s eeasaae s e e e eeaaa e eaees 166
TRIGGer[:SEQUENCE]:TIME:RINTEIVAL ....cevtuieieeeeiiiies e ee e e e e e et e e e e e e aanee e e e e ee e e e eeeeees 167

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Default unit: S

Manual operation: See "Drop-Out Time" on page 82

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the sweep.

Parameters:

<Offset> *RST. 0s
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 82

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:
<Period> Range: Os to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation:  See "Trigger Holdoff" on page 82
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TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 82

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>
Defines the level the external signal must exceed to cause a trigger event.

Note that the variable "Input/Output" connectors (ports 2+3) must be set for use as
input using the OUTPut : TRIGger<tp>:DIRection command.

Suffix:

<port> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)

Parameters:

<TriggerLevel> Range: 05V to 35V
*RST: 1.4V
Default unit: V

Example: TRIG:LEV 2V

Manual operation: See "Trigger Level" on page 82

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

Defines the power level at the third intermediate frequency that must be exceeded to
cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm

Default unit: DBM
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Example: TRIG:LEV:IFP -30DBM

TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

Defines the power level the RF input must exceed to cause a trigger event. Note that
any RF attenuation or preamplification is considered when the trigger level is analyzed.
If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:RFP -30dBm

TRIGger[:SEQuence]:SLOPe <Type>

For external and time domain trigger sources, you can define whether triggering occurs
when the signal rises to the trigger level or falls down to it.

Parameters:
<Type> POSitive | NEGative

POSitive
Triggers when the signal rises to the trigger level (rising edge).

NEGative
Triggers when the signal drops to the trigger level (falling edge).

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Slope" on page 82

TRIGger[:SEQuence]:SOURce <Source>
Selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure that this situation is avoided in your remote control programs.

Parameters:

<Source> IMMediate
Free Run
EXTernal

Trigger signal from the "Trigger Input" connector.
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EXT2

Trigger signal from the "Trigger Input/Output” connector.

For FSW85 models, Trigger 2 is not available due to the second
RF input connector on the front panel. The trigger signal is taken
from the "Trigger Input/Output" connector on the rear panel.
Note: Connector must be configured for "Input”.

EXT3

Trigger signal from the "TRIGGER 3 INPUT/ OUTPUT" connec-
tor.

Note: Connector must be configured for "Input".

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual operation: See "Trigger Source" on page 81
See "Free Run" on page 81
See "External Trigger 1/2/3" on page 81

TRIGger[:SEQuence]: TIME:RINTerval <Interval>

Defines the repetition interval for the time trigger.

Parameters:

<Interval> numeric value
Range: 2 ms to 5000 s
*RST: 10s
Default unit: S

Example: TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 5
The sweep starts every 5 s.

Configuring gated measurements

[SENSE: [ SWEEDP:EGATE. ...evttttuueunaaaaaaaaeeeeeeeaaeaeteteeeeeeeaeeeseetnnnnnnaaaaaaeeasaesaaaaaeeeerereemnnnns 168
[SENSE:]SWEEP:EGATEAUTO...ccuuiiieiieeiiieeeeeettteee e e e ettt e e e e e eeaba e e e s eetaa e eeessasaaseeeeesnnnn 168
[SENSe:]SWEep:EGATe:CONTINUOUS:PCOUNL.......iiiiieiiieieeeeeeteeeee e eeeeevee e e e eeeaaaees 169
[SENSe:]ISWEep:EGATe:CONTINUOUS:PLENGEh. ..c..ieii e 169
[SENSe:]SWEep:EGATe:CONTINUOUSESTATE . «.veveveeeeeeeeeseeseeeseeeeseseseseesseseeseseseeseseseseesens 169
[SENSE:]ISWEED:EGATEHOLDOM. ....c.eeeeeeeeeeeeeereeeeeeeeeeeeeeseseseeeseeeeeseseneseeeeeeseeseeenenaeeens 170
[SENSe:|SWEEP:EGATEILENGLN......cceeeeeeeee ettt s e e e e e e e e e e e e e e e e e e e e e e eenennnnanannn 170
[SENSe:]SWEep:EGATe:LEVEI:EXTErNal<tP>]....cccvveeeeererrriiriiiieeieieseeeeeeeeeeeeeeeereeeeeeesenns 170
[SENSE:]SWEEP:EGATE:LEVEIIFPOWET. .....ccevteieeeeeetieeeeeeeeetiee e ee et e e e e e e eete e e e e eeeaaaeeaeas 171
[SENSE:]SWEEP:EGATE:LEVEIIRFPOWEN........ciiiieieeiiieieeieeteeeeeeeeetee s eeeeeetaaeeeeeeearaeeaeens 171
[SENSE:ISWEED:EGATEPOLAMY. ... eeveeeeereeeeesereeseeesesseseseseesesseeseessessesseeseeseeseesseessssenes 171
[SENSE:|SWEED:EGATE:SOURCE. ... eeeeeeeeeeereseseseseseeeeeeeeeeeeseseseseseseseseseseeeeeeeesesesenesenenen. 172
[SENSE: ISWEEP:EGATETYPE.....ccieeieieieeeeeeie e e e ettt e e e e e e e e e e s eaa s e e e e eeaaaeseeseeebaneeaeees 172
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[SENSe:]SWEep:EGATe <State>
Turns gated measurements on and off.

For measurements with an external trigger gate, the measured values are recorded as
long as the gate is opened. During a sweep the gate can be opened and closed sev-
eral times. The synchronization mechanisms with *OPC, *OPC? and *WAI remain
completely unaffected.

See "(Measurement) Points" on page 49.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: SWE : EGAT ON

Switches on the gate mode.
SWE : EGAT: TYPE EDGE

Switches on the edge-triggered mode.
SWE : EGAT : HOLD 100US

Sets the gate delay to 100 ps.
SWE:EGAT:LEN 500US

Sets the gate opening time to 500 ps.
INIT; *WAT

Starts a sweep and waits for its end.

Manual operation: See "Gated Trigger" on page 83

[SENSe:]SWEep:EGATe:AUTO <State>

Determines whether the same or different triggers are used for general measurement
and gating.

Parameters:

<State> ON|OFF |01
OFF | 0
The gate is opened by the trigger source defined by [SENSe:
] SWEep:EGATe: SOURce, but only after a trigger from the gen-
eral TRIGger [ : SEQuence] : SOURce OCCUrS.
ON |1
(Default;) The trigger defined by TRIGger [ : SEQuence] :
SOURce is used both for the general measurement trigger and
the gating trigger.
*RST: 1
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Example: SENS:SWE:EGAT:AUTO O
SENS:SWE:EGAT : SOUR EXT2
SENS:SWE:EGAT:LEV:EXT2 1V
Sets the gating trigger to a level of 1V at trigger port 2.

[SENSe:]SWEep:EGATe:CONTinuous:PCOunt <Amount>

Defines the number of gate periods to be measured after a single trigger event.

Parameters:
<Amount> integer
Range: 1 to 65535
Increment: 1
*RST: 100
Example: SWE :EGAT:CONT:PCO 50

Manual operation: See "Gate Period Count" on page 85

[SENSe:]SWEep:EGATe:CONTinuous:PLENgth <Time>

Defines the length in seconds of a single gate period in continuous gating. The length
is determined from the beginning of one gate measurement to the beginning of the
next one.

Parameters:

<Time> Range: 125ns to 30s
*RST: 5ms
Default unit: S

Example: SWE:EGAT:CONT:PLEN 10

Manual operation: See "Gate Period Length" on page 85

[SENSe:]SWEep:EGATe:CONTinuous[:STATe] <State>
Activates or deactivates continuous gating.

This setting is only available if [SENSe: ] SWEep:EGATe is "On".

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: SWE : EGAT ON

Activate gating
SWE : EGAT:CONT: STAT ON

Activate continuous gating
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Manual operation: See "Continuous Gate" on page 85

[SENSe:]SWEep:EGATe:HOLDoff <DelayTime>

Defines the delay time between the gate signal and the continuation of the measure-
ment.

Parameters:

<DelayTime> Range: O0s to 30s
*RST: Os
Default unit: S

Example: SWE :EGAT:HOLD 100us

Manual operation: See "Gate Delay" on page 84

[SENSe:]SWEep:EGATe:LENGth <GatelLength>
Defines the gate length.

Parameters:

<GatelLength> Range: 125ns to 30s
*RST: 400ps
Default unit: S

Example: SWE :EGAT :LENG 10ms

Manual operation: See "Gate Length" on page 84

[SENSe:]SWEep:EGATe:LEVel[:EXTernal<tp>] <GatelLevel>
Defines the gate level for which the gate is open.

Is only available for triggered gated measurements ([ SENSe: | SWEep : EGATe : AUTO
MAN).

Suffix:

<tp> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)

Parameters:
<GatelLevel> numeric value

Range: 05V to 3.5V

*RST: 14V
Default unit: V
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Example: SENS:SWE:EGAT:AUTO MAN
SENS:SWE:EGAT : SOUR EXT2
SENS:SWE:EGAT:LEV:EXT2 1V
Sets the gating trigger to a level of 1V at trigger port 2.

[SENSe:]SWEep:EGATe:LEVel:IFPower <GatelLevel>

Defines the the power level at the third intermediate frequency that must be exceeded
for the gate to be open.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Is only available for triggered gated measurements ([SENSe: ] SWEep : EGATe : AUTO
MAN).

Parameters:

<GatelLevel> For details on available trigger levels and trigger bandwidths see
the specifications document.
*RST: -10 dBm
Default unit: DBM

Example: SENS:SWE:EGAT:AUTO MAN

SENS: SWE:EGAT:SOUR IFP
SENS:SWE:EGAT:LEV:IFP O
Sets the gating trigger to a level of 0 dBm at the third IF.

[SENSe:]SWEep:EGATe:LEVel:RFPower <GatelLevel>

Defines the gate level for which the gate is open. Note that any RF attenuation or pre-
amplification is considered when the trigger level is analyzed. If defined, a reference
level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Is only available for triggered gated measurements ([SENSe: | SWEep : EGATe : AUTO
MAN).

Parameters:

<GatelLevel> For details on available trigger levels and trigger bandwidths,
refer to the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: SENS:SWE:EGAT:AUTO MAN

SENS:SWE:EGAT:SOUR RFP
SENS:SWE:EGAT:LEV:RFP -10
Sets the gating trigger to a level of -10 dBm at the RF input.

[SENSe:]SWEep:EGATe:POLarity <Polarity>

Selects the polarity of an external gate signal.
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The setting applies both to the edge of an edge-triggered signal and the level of a
level-triggered signal.

Parameters:

<Polarity> POSitive | NEGative
*RST: POSitive

Example: SWE :EGAT: POL POS

[SENSe:]SWEep:EGATe:SOURce <Source>
Selects the signal source for gated measurements.

If an IF power signal is used, the gate is opened as soon as a signal at > -20 dBm is
detected within the IF path bandwidth (10 MHz).

For more information see "Trigger Source" on page 81.

For triggered gated measurements,only the following gate trigger sources are suppor-
ted:

® External Trigger 1/2/3

Parameters:

<Source> EXTernal | EXT2 | EXT3 | IFPower | IQPower | VIDeo |
RFPower | PSEN
*RST: IFPower

Example: SWE :EGAT:SOUR IFP

Switches the gate source to IF power.

[SENSe:]SWEep:EGATe:TYPE <Type>
Selects the way gated measurements are triggered.

Parameters:

<Type> LEVel
The trigger event for the gate to open is a particular power level.
After the gate signal has been detected, the gate remains open
until the signal disappears.

EDGE

The trigger event for the gate to open is the detection of the sig-
nal edge.

After the gate signal has been detected, the gate remains open
until the gate length is over.

*RST: EDGE
Example: SWE :EGAT: TYPE EDGE

Manual operation: See "Gate Mode" on page 83

User Manual 1173.9270.02 — 31 172



R&SPFSW-K30 Remote control commands for noise figure measurements

Configuring triggered and gated measurements

7.12.3 Configuring the trigger output

The following commands are required to send the trigger signal to one of the variable
"TRIGGER INPUT/OUTPUT" connectors on the FSW.

OUTPUL TRIGEr<tp>:DIRECHON. ...vuueieeiietteieeeeeeiitee e e e e e eetee e e e e e eateeeeeseeastaeeessensannaeeeerenes 173
OUTPULTRIGGEISEPZILEVEL. c.uuciieeeeeie et ettt e et e e e e e ee e e e e e e eaabe e e e e s eebanaeeaees 173
OUTPULTRIGEISIP>IOTYPE....cccieeieeeeieitiiteeeeese s e e e e e e e e e e e e e e e e e e e e e eeeeeesra b e aeaeeeeas 174
OUTPUL:TRIGGer<tp>:PULSE:IMMEIAte. .......uuuuurueeieeeieieieeeeeeeeeeeeeeeeeeeeeeee e 174
OUTPULTRIGQEr<tp>:PULSE:LENGHN. .....uuiiiieieieieieieeeeeeeeeeeeeeeeeeee e e a e 174

OUTPut:TRIGger<tp>:DIRection <Direction>
Selects the trigger direction for trigger ports that serve as an input as well as an output.

Suffix:

<tp> Selects the used trigger port.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear panel)

Parameters:

<Direction> INPut | OUTPut

INPut
Port works as an input.

OUTPut
Port works as an output.

*RST: INPut

OUTPut:TRIGger<tp>:LEVel <Level>
Defines the level of the (TTL compatible) signal generated at the trigger output.

Works only if you have selected a user-defined output with OUTPut: TRIGger<tp>:

OTYPe.
Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)
Parameters:
<Level> HIGH
5V
Low
oV
*RST: LOW
Example: OUTP:TRIG2:LEV HIGH
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OUTPut:TRIGger<tp>:0TYPe <OutputType>

Selects the type of signal generated at the trigger output.

Suffix:

<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

Parameters:

<OutputType> DEVice
Sends a trigger signal when the FSW has triggered internally.
TARMed

Sends a trigger signal when the trigger is armed and ready for
an external trigger event.

UDEFined
Sends a user-defined trigger signal. For more information, see
OUTPut:TRIGger<tp>:LEVel.

*RST: DEVice

OUTPut:TRIGger<tp>:PULSe:IMMediate
Generates a pulse at the trigger output.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

OUTPut:TRIGger<tp>:PULSe:LENGth <Length>
Defines the length of the pulse generated at the trigger output.

Suffix:
<tp> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)
Parameters:
<Length> Pulse length in seconds.
Default unit: S
Example: OUTP:TRIG2:PULS:LENG 0.02
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Using the uncertainty calculator

Programming example: continuous gating

This example demonstrates how to perform a measurement with continuous gating in a
remote environment.

*RST

//ACLR LTE TDD with 51 MHz Span
CALC:MARK:FUNC:POW: PRES EUTRa
FREQ:CENT 1GHZ

SWE : EGAT ON

SWE : EGAT : SOUR EXT
SWE:EGAT:TYPE EDGE

SWE : EGAT:HOLD 9.25MS

SWE :EGAT:LENG 1.25MS

SWE:EGAT :CONTinuous:STAT?

//0

SWE : EGAT :CONTinuous:STAT ON
SWE :EGAT :CONTinuous:STAT?

//1

SWE : EGAT :CONTinuous:PLENgth?
//0.005

SWE :EGAT :CONTinuous:PLENgth 4MS
SWE : EGAT :CONTinuous:PLENgth?
//0.004

SWE :EGAT :CONTinuous:PCOunt?
//100

SWE:EGAT :CONTinuous:PCOunt 80
SWE:EGAT :CONTinuous:PCOunt?
//80

INIT:CONT OFF
INIT

// Sweep duration is less than 1 second

Using the uncertainty calculator

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

CALCulate<n>:UNCertainty:COMMON.............ceevrrrrrrrerrrrnrniiaaaaeieseseeaeaeeserereerereesessrrsranan.. 176
CALCulate<n>:UNCertainty:DATA:IFREQUENCY......ceeiiiitiiieeeeeeeiiieeeeeeeeiieeeeeseenie e eeeeesnnanns 176
CALCulate<n>:UNCertainty:DATAIGAIN. .....coieiiieiiiee et eeeeeeetee e e e e eeeeaeeeeeeesaeaeeeeenraas 177
CALCulate<n>:UNCertainty:DATAINOISE........ccceeee ettt e e e e e e e e e e e e e e e e eeeens 177
CALCulate<n>:UNCertainty:DATAIRESUIS.......uuiiiieieiiiiei e e e e e e e e e s 177
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty..........ccccceeeaeieeeeeerieeeeeeeeeeeceeenes 178
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:COLD.......ccccceeeereereerrareareereeenns 178
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CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:HOT...........ccceeimmmmmimrmrmnnannn. 179
CALCulate<n>:UNCertainty:ENR:UNCErtainty..........coeeereeeieiieiiiiiiiiiiieeeee e 179
CALCulate<n>:UNCertainty:ENR:UNCertainty:COLD.......ccccetttteeeeeeeaeeaeieieeeeeeeeeeeeeeeneneeaeas 179
CALCulate<n>:UNCertainty:ENR:UNCertainty:HOT........cccurrurimrmuuaaiainin e eeeeeeeeeeeeeeeeeeenns 180
CALCulate<n>:UNCertainty:MATCHh:DUT:IN:RL....cceeeiiiiiieeeeeeeiiceeeeeeeerceee e et e eeeaaes 180
CALCulate<n>:UNCertainty:MATCh:DUT:IN[VSWR]...uuuieieiiiiitiieeeeeeeieen et eeer e 180
CALCulate<n>:UNCertainty:MATCh:DUT:QUT:RL......ccutiiieiiieieiee e e 181
CALCulate<n>:UNCertainty:MATCh:DUT:QUT[:VSWRY]......ctuiiiiiiiiiiie et 181
CALCulate<n>:UNCertainty:MATCh:PREAMPIRL. ... ..uuiiiiiaieieeeeeeeeeee e 181
CALCulate<n>:UNCertainty:MATCh:PREamMP[:VSWR]......cceeeeiiiieeieeieeieeeeeeeeiei e 182
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration[:VSWR]...........ceevvrrererrrrmrnrnnnnnnns 182
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration:RL.............cceevverrererrerrrnnrnnnnnnnnn. 182
CALCulate<n>:UNCertainty:MATCh:SOURCE:RL.......ccevueiiieiiiiiieeeeeeeetee et 183
CALCulate<n>:UNCertainty:MATCh:SOURCE[:VSWRY]......ceuiitiiiiiiiieiie et ee e 183
CALCulate<n>:UNCertainty:PREAMPIGAIN.......cooiiiiiieiiiiiiiiieiiit e e e e e e e e e e eeeeeees 183
CALCulate<n>:UNCertainty:PREAMPINOISE. .......uuruuuiaaaaaie e e e eeeeeeeeeeeeeeeeeeeeeeeeneeeaee s 184
CALCulate<n>:UNCertainty:PREAMPISTATE.......ccceeeieeiieieeeieeieieinnaeaaae e e e e e eeeeaaaaeeeeeeeeeee 184
CALCulate<n>:UNCertainty[:RESUI]?......uuururiiiiieeieieieeeeeeeeeeeeeeeeeeeeeeeseerareranae e e s e as 184
CALCulate<n>:UNCertainty:SANalyzer:GAIN:UNCertainty?........ccceeeveerueeiereeeeriieeeeeeeernnnnn. 185
CALCulate<n>:UNCertainty:SANalyzer:NOISe:UNCertainty?..........ccceeeeeeeeieeeeeeeeeeeiennnnnnnnns 185

CALCulate<n>:UNCertainty:COMMon <State>

Turns matching of the noise source characteristics used during calibration and mea-
surement on and off.

Is available when you use different noise sources for calibration and measurement
([SENSe: ]CORRection:ENR:COMMon OFF).

Suffix:
<n> 1..n
Parameters:
<State> ON|OFF|1]|0
*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 74

CALCulate<n>:UNCertainty:DATA:FREQuency <Frequency>
Defines the frequency for which the uncertainty should be calculated.

Is available if you have turned automatic determination of the DUT characteristics off
withCALCulate<n>:UNCertainty:DATA:FREQuency .

Suffix:
<n> 1..n
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Parameters:
<Frequency> Frequency of the DUT.
*RST: 1 GHz
Default unit; HZ
Example: CALC:UNC:DATA:FREQ 100MHZ

Defines a frequency of 100 MHz.

Manual operation: See "Use Measurement Values" on page 76

CALCulate<n>:UNCertainty:DATA:GAIN <Gain>
Defines the "gain" of the DUT.

Is available if you have turned automatic determination of the DUT characteristics off
with CALCulate<n>:UNCertainty:DATA:GAIN.

Suffix:
<n> 1..n
Parameters:
<Gain> "Gain" of the DUT.
*RST: 0dB
Default unit: DB
Example: CALC:UNC:DATA:GAIN -5DB

Defines a DUT "gain" of -5 dB.

Manual operation: See "Use Measurement Values" on page 76

CALCulate<n>:UNCertainty:DATA:NOISe <NoiselLevel>
Defines the noise level of the DUT.

Is available if you have turned automatic determination of the DUT characteristics off
with CALCulate<n>:UNCertainty:DATA:RESults.

Suffix:
<n> 1..n
Parameters:
<Noiselevel> Noise level of the DUT.
*RST: 0dB
Default unit: DB
Example: CALC:UNC:DATA:NOIS 10DB

Defines a DUT noise level of 10 dB.

Manual operation: See "Use Measurement Values" on page 76

CALCulate<n>:UNCertainty:DATA:RESults <State>

Turns automatic determination of the DUT characteristics for the calculation of the
uncertainty on and off.
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Suffix:

<n> 1..n

Parameters:

<State> ON |1
The application calculates the uncertainty with the DUT charac-
teristics ("noise figure", "gain" and frequency) resulting from the
"noise figure" measurement.
OFF | 0
The application calculates the uncertainty with the DUT charac-
teristics ("noise figure", "gain" and frequency) based on the val-
ues you have defined manually.

Example: CALC:UNC:DATA:RES ON

Includes the uncertainty in the results displays.

CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty <Uncertainty>
Defines the uncertainty of a calibration noise source.

Is available when [SENSe: ] CORRection:ENR:COMMon and [SENSe:
]CORRection:ENR:COMMon are off.

If a smart noise source is used for calibration, the uncertainty values defined in the
SNS table are used.

Suffix:
<n> 1..n
Parameters:
<Uncertainty> Uncertainty value of the noise source.
Refer to the specifications document of the noise source to
determine its uncertainty.
*RST: 0.1dB
Default unit: DB
Example: CALC:UNC:ENR:CAL:UNC 0.05

Defines an uncertainty of 0.05 dB.

Manual operation: See "ENR Uncert(ainty)" on page 75

CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:COLD <Uncertainty>

Suffix:
<n> 1..n

Parameters:
<Uncertainty>

Manual operation: See "Temperature Uncert(ainty)" on page 75
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CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:HOT <Uncertainty>
Defines the uncertainty of a calibration noise source.

Is available when [SENSe: ] CORRection:ENR:COMMon and CALCulate<n>:
UNCertainty:COMMon are off.

Suffix:

<n> 1..n

Parameters:

<Uncertainty> Hot temperature uncertainty value of the noise source.
Refer to the specifications document 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 75

CALCulate<n>:UNCertainty:ENR:UNCertainty <Uncertainty>
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.

If a smart noise source is used, the uncertainty values defined in the SNS table are
used.

Suffix:
<n> 1..n
Parameters:
<Uncertainty> Uncertainty value of the noise source.
Refer to the specifications document of the noise source to
determine its uncertainty.
*RST: 0.1dB
Default unit: DB
Example: CALC:UNC:ENR:UNC 0.05

Defines an uncertainty of 0.05 dB.

Manual operation: See "ENR Uncert(ainty)" on page 75

CALCulate<n>:UNCertainty:ENR:UNCertainty:COLD <Uncertainty>
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.

Suffix:
<n> 1..n
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Parameters:

<Uncertainty> Cold temperature uncertainty value of the noise source.
Refer to the specifications document 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 75

CALCulate<n>:UNCertainty:ENR:UNCertainty:HOT <Uncertainty>
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.

Suffix:

<n> 1..n

Parameters:

<Uncertainty> Hot temperature uncertainty value of the noise source.
Refer to the specifications document 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.

CALCulate<n>:UNCertainty:MATCh:DUT:IN:RL <ReturnLoss>

Defines the return loss at the DUT input.

Suffix:
<n> 1..n
Parameters:
<ReturnLoss> *RST: 50.0 dB
Default unit: DB
Example: CALC:UNC:MATC:DUT:IN:RL 25DB

Defines a return loss of 25 dB.

Manual operation: See "Input / Output Match" on page 76

CALCulate<n>:UNCertainty:MATCh:DUT:IN[:VSWR] <VSWR>
Defines the VSWR at the DUT input.

Suffix:
<n> 1..n
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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 76

CALCulate<n>:UNCertainty:MATCh:DUT:OUT:RL <ReturnLoss>

Defines the returns loss at the DUT output.

Suffix:
<n> 1..n
Parameters:
<ReturnLoss> *RST: 50.0 dB
Default unit: DB
Example: CALC:UNC:MATC:DUT:0UT:RL 40DB

Defines a return loss of 40 dB at the DUT output.
Manual operation: See "Input / Output Match" on page 76

CALCulate<n>:UNCertainty:MATCh:DUT:OUT[:VSWR] <VSWR>
Defines the VSWR at the DUT output.

Suffix:

<n> 1..n

Parameters:

<VSWR> *RST: 1.0

Example: CALC:UNC:MATC:DUT:OUT 2.0

Defines a VSWR of 2.0 at the DUT output.
Manual operation:  See "Input / Output Match" on page 76

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

Defines the return loss at the input of the preamplifier.

Suffix:
<n> 1..n
Parameters:
<ReturnLoss> *RST: 13.98 dB
Default unit: DB
Example: CALC:UNC:MATC:PRE:RL 14.5DB

Defines a return loss of 14.5 dB.
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CALCulate<n>:UNCertainty:MATCh:PREamp[:VSWR] <VSWR>
Defines the VSWR at the input of the preamplifier.

The command is available if you have turned on the preamplifier with CAT.Culate<n>:
UNCertainty:PREamp:STATe on page 184.

Suffix:

<n> 1..n

Parameters:

<VSWR> *RST: 1.5

Example: CALC:UNC:MATC:PRE 1.8

Defines a VSWR of 1.8.

CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration[:VSWR] <VSWR>
Defines the VSWR at the calibration noise source output.

Is available when [SENSe: ] CORRection:ENR:COMMon and CALCulate<n>:
UNCertainty:COMMon are off.

If a smart noise source is used, the VSWR values defined in the SNS table are used.

Suffix:

<n> 1..n

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 75

CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration:RL <ReturnLoss>
Defines the return loss at the calibration noise source output.

Is available when [SENSe: ] CORRection:ENR:COMMon and CALCulate<n>:
UNCertainty:COMMon are off.

If a smart noise source is used, the return loss values defined in the SNS table are
used.

Suffix:
<n> 1..n
Parameters:
<ReturnLoss> *RST: 23.13 dB
Default unit: DB
Example: CALC:UNC:MATC:SOUR:CAL:RL 20DB

Defines a return loss of 20 dB.

Manual operation: See "Output Match" on page 75
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CALCulate<n>:UNCertainty:MATCh:SOURce:RL <ReturnLoss>
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.

If a smart noise source is used, the return loss values defined in the SNS table are
used.

Suffix:
<n> 1..n
Parameters:
<ReturnLoss> *RST: 23.13 dB
Default unit: DB
Example: CALC:UNC:MATC:SOUR:RL 20DB

Defines a return loss of 20 dB.

Manual operation: See "Output Match" on page 75

CALCulate<n>:UNCertainty:MATCh:SOURce[:VSWR] <VSWR>
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.

If a smart noise source is used, the VSWR values defined in the SNS table are used.

Suffix:

<> 1..n

Parameters:

<VSWR> *RST: 1.15

Example: CALC:UNC:MATC:SOUR 1.4

Defines a VSWR of 1.4.

CALCulate<n>:UNCertainty:PREamp:GAIN <Gain>

Define the "gain" of an external preamplifier that may be part of the test setup.

Suffix:
<n> 1..n
Parameters:
<Gain> Gain of the preamplifier.
Refer to the specifications document of the preamplifier to deter-
mine its "gain".
*RST: 20 dB
Default unit: DB
Example: CALC:UNC:PRE:GAIN 15DB

Defines a gain of 15 dB.
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Manual operation: See "Preamplifier Gain (PA Gain)" on page 77

CALCulate<n>:UNCertainty:PREamp:NOISe <NoiseLevel>

Defines the noise level of an external preamplifier that may be part of the test setup.

Suffix:
<n> 1..n
Parameters:
<NoiselLevel> Noise level of the preamplifier.
Refer to the specifications document of the preamplfier to deter-
mine its noise level.
*RST: 5dB
Default unit: DB
Example: CALC:UNC:PRE:NOIS 10DB

Defines a noise level of 10 dB.

Manual operation: See "Preamplifier noise figure (PA NF)" on page 77

CALCulate<n>:UNCertainty:PREamp:STATe <State>

Includes or excludes an external preamplifier from the uncertainty calculation.

If the test setup uses an external preamplifier, you also have to define its "noise figure
and "gain" values.

Suffix:
<n> 1..n
Parameters:
<State> ON|OFF|1]0
*RST: 0
Example: CALC:UNC:PRE:STAT ON

Turns the preamplifier on.

Manual operation: See "External Preamplifier (Ext PA)" on page 77

CALCulate<n>:UNCertainty[:RESult]?
Queries the uncertainty of "noise figure" results.

Suffix:
<n> 1..n

Return values:
<Uncertainty> Measurement uncertainty in dB.

Example: CALC:UNC?
Queries the uncertainty.

Usage: Query only
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Performing measurements

Manual operation: See "Use Measurement Values" on page 76

CALCulate<n>:UNCertainty:SANalyzer:GAIN:UNCertainty? <Uncertainty>
Queries the uncertainty value of the spectrum analyzer's internal "gain".

Suffix:
<n> 1..n

Query parameters:
<Uncertainty> "Gain" uncertainty of the spectrum analyzer in dB.

Default unit: DB

Example: CALC:UNC:SAN:GAIN:UNC?
Queries the "gain" uncertainty.

CALCulate<n>:UNCertainty:SANalyzer:NOISe:UNCertainty? <Uncertainty>
Queries the uncertainty value of the spectrum analyzer's internal noise.

Suffix:
<n> 1..n

Query parameters:

<Uncertainty> "Noise figure" uncertainty of the spectrum analyzer in dB.
Default unit: DB
Example: CALC:UNC:SAN:NOIS:UNC?

Queries the "noise figure" uncertainty.

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 Channels and Sequencer Function" on page 12).
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F N =10 L S PP 186
INITIAtE<N> CONTINUOUS. ... eeee e eeee et e ettt e e et e e e e e e e e e e e e e e eaaeeeeeaeeenanas 186
INITIate<N>[IMMEAIALE]. .. ceeeeeeeetntnnnaeaaaaae e e e e e e e e e e e e e e e e e e e et et eeeeaeeene e aeae e e e e e e eeeaaaaeeeeeeeeees 187
INITiate:SEQUENCENABORI. .. ... it ee et et e e e e e e et e e et e e e e e e e eaneeeeaneerenas 187
INITiate:SEQUENCErIMMEIALE. .......ceeieeiiieeeeee et et e e et e e e ee e e e e e e eaaae s eeeeeeaaas 188
INITiate:SEQUENCEINMODE.........ciiiiiieeei et e e et et e e et e e e e e e e et e e e et e e eeaneeeaneaeeaans 188
[SENSE:JCONFIQUrE:CONTIOL. .cueeee et ettt ettt et e e et e et et e et e e e e e e e e e eea e eeans 188
[SENSE:]CONFIGUre:MEASUIEMENL. . ..iieeieiieeieeeeeeieeeee e ettt s e e e e eeenne s e e e seeannaeeeeeeeesnaaaaeens 189
N ST [T 11 RS (@ TN T=Y o o= RN 189
ABORt

Aborts the measurement in the current channel and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAI command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.
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 FSW is blocked for further commands. In this case, you must interrupt
processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the FSW 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

INITiate<n>:CONTinuous <State>

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

For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
Parameters:
<State> ON|OFF|0]1
ON |1
Continuous sweep
OFF | 0
Single sweep
*RST: 1 (some applications can differ)
Example: INIT:CONT OFF

Switches the sweep mode to single sweep.
INIT:CONT ON
Switches the sweep mode to continuous sweep.

Manual operation: See "Continuous Sweep / Run Cont" on page 85

INITiate<n>[:IMMediate]
Starts a (single) new measurement.
You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
Usage: Asynchronous command

Manual operation: See "Tuning Mode" on page 47
See "Single Sweep / Run Single" on page 86
See "Calibrate” on page 86

INITiate:SEQuencer:ABORt
Stops the currently active sequence of measurements.

You can start a new sequence any time using INITiate:SEQuencer: IMMediate
on page 188.

Usage: Event
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INITiate:SEQuencer:IMMediate
Starts a new sequence of measurements by the Sequencer.

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

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 189).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement is per-
formed once.
INIT:SEQ: IMM
Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.

Note: To synchronize to the end of a measurement sequence using *OPC, *OPC? or
*WAT, use SINGle Sequencer mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.
CONTinuous
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitly.

*RST: CONTinuous

[SENSe:]CONFigure:CONTrol <Mode>
Selects the measurement mode for the "Level (Hot)" and "Level (Cold)"measurements.

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

Parameters:
<Mode> AUTO | MANual
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AUTO
Performs the "Level (Hot)" and "Level (Cold)" measurement in
one step.

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

Example: CONF:CONT AUTO
Selects the automatic measurement mode.

Manual operation: See "Meas Mode (Auto Manual)" on page 87

[SENSe:]CONFigure:MEASurement <Measurement>
Selects the type of power measurement to perform next.

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

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

CONF:MEAS HOT
Performs the "Level (Hot)" measurement.

Manual operation: See "Meas Mode (Auto Manual)" on page 87

SYSTem:SEQuencer <State>

Turns the Sequencer on and off. The Sequencer must be active before any other
Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error occurs.

A detailed programming example is provided in the "Operating Modes" chapter in the
FSW User Manual.

Parameters:
<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ. ..) are not available.

*RST: 0
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Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement is
performed once.
INIT:SEQ: IMM
Starts the sequential measurements.
SYST:SEQ OFF

7.15 Configuring the inputs and outputs

e Radio frequency (RF) INPUL.....ccooi i 190
®  EXternal geNErator.. ... oo ———— 192
e Remote commands for external frontend control............ccooovevveiiiiiiiiceeeieeeeee. 196

7.15.1 Radio frequency (RF) input

1 UL O @ 18 1 1 s o PP 190
LN U ==Y F=T o o7 RPN 190
INPUL FILTErHPASS:STATE] ..ttt teaeaaeie e e e e eeeeeeeeeeeeeeeeeeeeaeetnsnnaa e aeaeeeeeesaaaaaaeeeeeeenennnnnes 191
INP UL F LTI Y LG S TATE . e et tttttee e et ettt et e e ettt ee e e e et eet e e e e eeasaa e eeeseessan e eeeeessnansaeesrssnnaaaaes 191
1N U 9N N o 1R PP 191
INP UL CONNECION. 1.tttttttteeeeeie et e e e e eeeeeeee et e e eeeeeeete e be e aaseseaaeaaaaasesereseeeesssssnsnsnnnnnnnnns 192

INPut:COUPIling <CouplingType>
Selects the coupling type of the RF input.
If an external frontend is active, the coupling is automatically set to AcC.

Parameters:
<CouplingType> AC | DC

AC
AC coupling

DC
DC coupling

*RST: AC
Example: INP:COUP DC

Manual operation: See "Input Coupling" on page 88

INPut:IMPedance <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.
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Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 88

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 FSW to measure the harmon-
ics for a DUT, for example.

Requires an additional high-pass filter hardware option.

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

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILT:HPAS ON

Turns on the filter.

Manual operation: See "High Pass Filter 1 to 3 GHz" on page 89

INPut:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 89

INPut:DPATh <DirectPath>

Enables or disables the use of the direct path for frequencies close to 0 Hz.
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If an external frontend is active, the direct path is always used.

Parameters:
<DirectPath> AUTO | OFF

AUTO |1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.

OFF | 0
The analog mixer path is always used.

Example: INP:DPAT OFF

Manual operation: See "Direct Path" on page 88

INPut:CONNector <ConnType>
Determines which connector the input for the measurement is taken from.

If an external frontend is active, the connector is automatically set to RF.

Parameters:
<ConnType> RF
RF input connector
RFPRobe
Active RF probe
*RST: RF
Example: INP:CONN RF

Selects input from the RF input connector.

Manual operation: See "Input Connector" on page 89

External generator

SOURce:EXTernal:FREQuency[:FACTOr:DENOMINGION. .. ..uvueeeieaeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeenns 193
SOURce:EXTernal:FREQuency[:FACTOr:NUMErator.........ccvueieeeeiiiiceieeeeeeiiee e e e e eenre e eeees 193
SOURce:EXTernal:FREQUENCY:OF FSEt<Of>...iuuuiiiiiiiiiiiiie et 193
SOURCce<si>:EXTernal<gen>:POWErT:LEVEI].........ccceeeeiiiiiiieeeeeeeee e a e 193
SOURce<si>:EXTernal<gen>:ROSCillator:SOURCE].......ccevrurierieriiiieieeeeetieieeeeeeenneeeaeeens 193
SYSTem:COMMunicate:RDEVice:GENerator<gen>:INTerface.........ccccuueeeeeeeeeeeeeeeeeeieeeceenes 194
SYSTem:COMMunicate:GPIB:RDEVice:GENerator<gen>:ADDRESS.........ccceeeeeeeeeeeereeeeeenns 194
SYSTem:COMMunicate:RDEVice:GENerator<gen>:TYPE...........cuvuruririiiiiiiiiieiereeeeeneeneens 194
SYSTem:COMMunicate:TCPip:RDEVice:GENerator<gen>:ADDRESS........ccccceeveieierereeeeennnn. 194
SYSTem:CONFigure:GENerator:CONTIOlSTATE ..uuuuieeeeeetieeeeeeeeeteeeeeeeereteeeeeeeebaeeeeeeeens 195
SYSTem:CONFigure:GENerator:INITIalisSe:AUTO....cccccieeeiiieeeieieeeeeeeeeeeeeee e 195
SYSTem:CONFigure:GENerator:INITialise[:IMMediate]........c.cveuuieiiiiniiiiie e 195
SYSTem:CONFigure:GENerator:SWITCh:AUTO......coiiiiiieieieeieiieeeeee e e e e e e e e e e e eeeeeeeeeeeeeees 196
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SOURce:EXTernal:FREQuency[:FACTor]:DENominator <Denominator>
SOURce:EXTernal:FREQuency[:FACTor]:NUMerator <Numerator>
SOURce:EXTernal:FREQuency:OFFSet<of> <Denominator>

Suffix:

<of> 1..n
Parameters:

<Denominator> Default unit: HZ

Manual operation: See "Frequency Coupling" on page 93

SOURce<si>:EXTernal<gen>:POWer[:LEVel] <Level>

Sets the output power of the selected generator.

Suffix:
<si> irrelevant
<gen>
Parameters:
<Level> <numeric value>
*RST: -20 dBm
Default unit: DBM
Example: /[Define generator output level

SOUR:EXT:POW -30dBm

Manual operation: See "Source Power" on page 93

SOURce<si>:EXTernal<gen>:ROSCillator[:SOURce] <Source>
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.

Suffix:
<si> irrelevant
<gen> irrelevant
Parameters:
<Source> INTernal
Uses the internal reference.
EXTernal
Uses the external reference; if none is available, an error flag is
displayed in the status bar.
*RST: INT
Example: //Select an external reference oscillator

SOUR:EXT:ROSC EXT

Manual operation: See "Reference" on page 91
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SYSTem:COMMunicate:RDEVice:GENerator<gen>:INTerface <Type>

Defines the interface used for the connection to the external generator.

Suffix:
<gen>
Parameters:
<Type> GPIB
TCPip
Example: SYST:COMM:RDEV:GEN:INT TCP

Manual operation: See "Interface" on page 90

SYSTem:COMMunicate:GPIB:RDEVice:GENerator<gen>:ADDRess <Number>
Changes the IEC/IEEE-bus address of the external generator.

Suffix:
<gen> 1..n
Parameters:
<Number> Range: 0 to 30
*RST: 28
Example: SYST:COMM:GPIB:RDEV:GEN:ADDR 15

Manual operation: See "GPIB Address/TCPIP Address / Computer Name"
on page 90

SYSTem:COMMunicate:RDEVice:GENerator<gen>:TYPE <Type>
Selects the type of external generator.

For a list of the available generator types, see the specifications document.

Suffix:

<gen>

Parameters:

<Name> <Generator name as string value>
*RST: SMU02

Example: //Select an external generator

SYST:COMM:RDEV:GEN:TYPE 'SMW06'

Manual operation: See "Generator Type" on page 90

SYSTem:COMMunicate:TCPip:RDEVice:GENerator<gen>:ADDRess <Address>
Configures the TCP/IP address for the external generator.

Suffix:
<gen>
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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/TCPIP Address / Computer Name"
on page 90

SYSTem:CONFigure:GENerator:CONTrol:STATe <State>
Turns automatic control of an external generator on and off.

The command is available with option FSW-B10.

Parameters:
<State> ON|OFF|1]|0
*RST: 0
Example: SYST:CONF:GEN:CONT:STAT ON

Turns on automatic generator control.

Manual operation: See "Automatic Control" on page 92

SYSTem:CONFigure:GENerator:INITialise:AUTO <State>
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 FSW-B10.

Parameters:
<State> ON|OFF|1]|0
*RST: 0
Example: SYST:CONF:GEN:INIT:AUTO ON

Turns automatic generator configuration on.

Manual operation: See "Init Before Meas" on page 92

SYSTem:CONFigure:GENerator:INITialise[:IMMediate]
Establishes a connection to the external generator.

When you send the command, the application configures the generator once and turns
on its RF output. Note that you have to establish a connection to the generator before
you can perform the measurement.

The command is available with option FSW-B10.

Usage: Event
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Manual operation: See "Init External Generator" on page 93

SYSTem:CONFigure:GENerator:SWITch:AUTO <State>

Parameters:
<State>

Manual operation: See "Auto Switch Off" on page 92

7.15.3 Remote commands for external frontend control

The following commands are available and required only if the external frontend control
option (R&S FSW-K553) is installed.

Further commands for external frontend control described elsewhere:

® INPut:SELect RF;See INPut:SELect on page 159

® [SENSe:]FREQuency:CENTer on page 134

® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel on page 157
® INPut:ATTenuation:AUTO on page 159

® INPut:ATTenuation on page 158

® TINPut:SANalyzer:ATTenuation on page 160

® INPut:SANalyzer:ATTenuation:AUTO on page 160

e Commands for initial configuration...........cccceeeeiiiiiiiiie s 196
e Commands for test, alignment, and diagnoSiS............veceiieieieieiiiiee e, 205

7.15.3.1 Commands for initial configuration

The following commands are required when you initially set up an external frontend.

[SENSe:]EFRoNteNd:CONNECHON[:STATE]...ceererrrrrrrrururnniaeieiereeeeeeeaeaeeeesererereereessrssrsrannne. 197
[SENSe:]EFRontend:CONNECION:CONFIG.....ciieiiirieieeeeeiiiiieeee e ettt eeeeeeeraeeeeeeeeetaneeeeeeenes 197
[SENSe:]EFRontend:CONNECHON:CSTAE?....cccvvuiieeeeieeieeeeeeeeeeee e e et eeeeee e e e e e e anaanns 198
[SENSe:]EFRontend:FREQuency:BAND:COUNL?.....cuiiniieieei et e 198
[SENSe:]EFRontend:FREQuUeNcy:BAND<b>:LOWEI?.......cccuuieeeeeeieieeeeeeeeineeeeeeeaennneaeeeees 198
[SENSe:]EFRontend:FREQuUeNcy:BAND<D>:UPPEI?.......ccccuuuieiieeiieiiieeeeeeeeiiee e e e e e eeeees 199
[SENSe:]EFRontend:FREQUeNCY:BCONFIGIAUTO. .. .ccieieeieeeeeeeeeeeceeeeeeeeeeeeeeeeee e 199
[SENSe:]EFRontend:FREQUENCY:BCONTIG:LIST 2. .iiieieeieieeeeeeeeeeeeeeeeeeeeev e 199
[SENSe:]EFRontend:FREQuUeNcy:BCONFIG:SELECE......uuieieiiiiiiiieeeeeeeice et 200
[SENSe:]EFRontend:FREQuency:IFRequency:MAXIMUM?.....c.uuiieiieeeriiineeeeeeennaeeeereennnns 201
[SENSe:]EFRontend:FREQuency:IFRequency:MINIiMUM?......c..uceiiiiieiiiiieeeeeeceiceeeeeeeeins 201
[SENSe:]EFRontend:FREQuency:IFRequency:SIDEband?.........cccuvuueeeeeeeeeinineeeeeeiniieeeeeenns 201
[SENSe:]EFRontend:FREQuency:IFReqUeNCY[:VALUE]?.......uuuruuueaaaaae e eeeeeeeeeeaeeeeeeeeeeeeeeens 201
[SENSe:]EFRontend:FREQuency:LOSCillator:INPut:FREQUENCY?.........ccceveveeeeeeeieeeeenennnns 202
[SENSe:]EFRontend:FREQuency:LOSCillator:MODE..........c.ccceeeieeeeeiieieeeeeeieee e eeeie e 202
[SENSe:]EFRontend:FREQuency:LOSCillator: OUTPUt:FREQUENCY ?.....ovvieeeiviinieeieeiiiieeeas 202
[SENSe:]EFRontend:FREQuency:LOSCillator: OUTPUL:STATE....cuuvueieeeieeiiieeeeeeeeieneeeeeeennn 203
[SENSe:]EFRontend:FREQUENCY:REFEIENCE. .. ..ciieiiieiiceiieeeeiicie e e e e e e e e 203
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[SENSe:]EFRontend:FREQuency:REFerence:LIST?.....ccuuuuiiiiieiiiiciieeceeiicie e eeeeee e e eeeeenn 203
[SENSE:EFRONIENA:IIDN?. .. ettt ettt e e e e e e e e e e e e e e e e eaaas 204
[SENSE: | EFRONENA:NETWWOIK. ... ieeeeeeeeeeeeeeeeeeieeeeeeeeeaeeeeeeesteesaeae e e e e e e eeaeaaaaeeeeeeeeeennnees 204
ST = N ST [ (e TaT (=Y a T | S I = P 205

[SENSe:]JEFRontend:CONNection[:STATe] <State>
Queries the external frontend connection state in the firmware.

Note: to query the physical connection state of the external frontend, use [SENSe:
JEFRontend:CONNection:CSTate? on page 198.

Parameters:
<State> ON|OFF |01
OFF | 0
The connection to the frontend is deactivated temporarily. The
frontend is thus available for use elsewhere, for example by a
signal generator. The measurement settings on the FSW remain
untouched.
ON |1
Frontend connection enabled.
The frontend is reserved for exclusive use by the FSW.
*RST: 0
Example: //Global activation of external frontend
EFR ON

//Configure frontend

EFR:CONN:CONF "FE44S","123.456.789"
//Activate exclusive use of frontend by FSW.
EFR:CONN ON

[SENSe:]JEFRontend:CONNection:CONFig <Type>, <IPAddress>[, <DevicelD>,
<SymbolicName>]

Configures the connection to the external frontend.

Parameters:

<Type> | "FE44S" | "FE50DTR" | "FE170SR" | "FE110SR"
String in double quotes containing the type of frontend to be
connected.

<IPAddress> string in double quotes
The IP address or computer name of the frontend connected to
the FSW via LAN. The IP address and computer name are indi-
cated on the electronic ink display on the side panel of the fron-
tend.

<DevicelD> string in double quotes

Unique device ID consisting of <type>-<serialnumber>
Not required or relevant for the FSW.
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string in double quotes

Symbolic name of the external frontend.
Not required or relevant for the FSW.

//Global activation of external frontend
EFR ON

//Configure frontend

EFR:CONN:CONF "FE44S","123.456.789"
//Activate exclusive use of frontend by FSW.
EFR:CONN ON

[SENSe:]JEFRontend:CONNection:CSTate?

Queries the status of the physical connection to the external frontend.

Return values:
<State>

Usage:

ON|OFF |01

OFF | 0

Frontend not connected; connection error
ON |1

Frontend connected

Query only

[SENSe:]JEFRontend:FREQuency:BAND:COUNt?

Queries the number of frequency bands provided by the selected frontend.

Return values:
<NoBands>

Example:

Usage:

integer
Number of frequency bands

//Query number of frequency bands
EFR:FREQ:BAND:COUN?
//Result: 2

Query only

[SENSe:]JEFRontend:FREQuency:BAND<b>:LOWer?

Queries the start of the frequency range supported by the selected frontend frequency

band.

Suffix:
<b>

Return values:
<StartFreqg>
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Band for multi-band frontends

Use [SENSe: ]EFRontend:FREQuency:BAND:COUNt?
on page 198 to determine the number of available bands.

Start frequency of the specified band
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Example: //Query start frequency of second band
EFR:FREQ:BANDZ2 : LOW?
//Result: 24000000000

Usage: Query only

[SENSe:]JEFRontend:FREQuency:BAND<b>:UPPer?

Queries the end of the frequency range supported by the selected frontend frequency
band.

Suffix:

<b> 1..n
Band for multi-band frontends
Use [SENSe: ]EFRontend:FREQuency:BAND:COUNt?
on page 198 to determine the number of available bands.

Return values:
<StopFreqg> End frequency of the specified band

Example: //Query end frequency of second band
EFR:FREQ:BAND2:UPP?
//Result: 44000000000

Usage: Query only

[SENSe:]JEFRontend:FREQuency:BCONfig:AUTO <State>

Determines whether the frequency band of the external frontend is configured automat-
ically or manually.

Parameters:
<State> ON|OFF |01
OFF |0
Uses the frequency band configured by [SENSe: ]EFRontend:
FREQuency:BCONfig:SELect on page 200.
ON |1
Configures the frequency band automatically
Currently, auto mode always applies the "IF Low" range.
*RST: 1
Example: /IConfigures the use of the IF high band manually.

EFR:FREQ:BCON:AUTO O
EFR:FREQ:BCON:SEL "IF HIGH"

[SENSe:]JEFRontend:FREQuency:BCONfig:LIST?
Returns the intermediate frequency (output) range of the external frontend.

Return values:
<BandConfigs> string
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"IF LOW"

(Not for R&S FE170SR/R&S FE110SR frontends.)

A higher intermediate frequency is used on the external fron-
tend, resulting in a higher input frequency at the FSW.

"IF HIGH"

(Not for R&S FE170SR/R&S FE110SR frontends.)

A lower intermediate frequency is used on the external frontend,
resulting in a lower input frequency at the FSW.

"Spur Optimized"

The selected IF range avoids unwanted spurious effects.

"EVM Optimized"

The selected IF range provides an optimal EVM result.

EFR:FREQ:BCON:LIST?
//Result: "IF HIGH", "IF LOW"
EFR:FREQ:BCON:SEL "IF HIGH"

Query only

[SENSe:]JEFRontend:FREQuency:BCONfig:SELect <BandConfig>

Defines the intermediate frequency (output) range of the external frontend.

Parameters:
<BandConfig>

Example:
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"IF HIGH"

(R&S FE44S/ R&S FE50DTR)

A higher intermediate frequency is used on the external fron-
tend, resulting in a higher input frequency at the FSW.

"IF LOW"

(R&S FE44S/ R&S FE50DTR)

A lower intermediate frequency is used on the external frontend,
resulting in a lower input frequency at the FSW.

"Spur Optimized"

(R&S FE170SR/R&S FE110SR only)

The selected IF range avoids unwanted spurious effects.

"EVM Optimized"
(R&S FE170SR/R&S FE110SR only)
The selected IF range provides an optimal EVM result.

"Shared LO"

(R&S FE170SR/R&S FE110SR only)

Ensures that multiple external frontends (R&S FE170SR/

R&S FE170ST or R&S FE110SR/R&S FE110ST) use the same
LO frequencies for upconversion and downconversion.

EFR:FREQ:BCON:LIST?
//Result: "IF HIGH", "IF LOW"
EFR:FREQ:BCON:SEL "IF HIGH"
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[SENSe:]JEFRontend:FREQuency:IFRequency:MAXimum?

Queries the maximum used intermediate frequency (IF) for frequency conversion for a
frequency span.

Return values:

<IFFrequency> numeric
Example: EFR:FREQ: IFR:MAX?
Usage: Query only

[SENSe:]JEFRontend:FREQuency:IFRequency:MINimum?

Queries the minimum used intermediate frequency (IF) for frequency conversion for a
frequency span.

Return values:

<|IFFrequency> numeric
Example: EFR:FREQ: IFR:MIN?
Usage: Query only

[SENSe:]JEFRontend:FREQuency:IFRequency:SiDeband?
Queries the currently used sideband for frequency conversion.

Return values:

<Sideband> "USB" | "LSB"
llUSBll
Upper sideband
llLSBII

Lower sideband

Example: EFR:FREQ:IFR?
EFR:FREQ:IFR:SID?

Usage: Query only

[SENSe:]JEFRontend:FREQuency:IFRequency[:VALue]?
Queries the currently used intermediate frequency (IF) for frequency conversion.

To query the maximum and minimum IF for the selected frequency range, use
[SENSe: ]EFRontend:FREQuency: IFRequency: MAXimum? on page 201 and
[SENSe: ]EFRontend: FREQuency: IFRequency :MINimum? on page 201.

Return values:

<|IFFrequency> numeric
Example: EFR:FREQ:IFR?
Usage: Query only
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[SENSe:]JEFRontend:FREQuency:LOSCillator:INPut:FREQuency?

Queries the frequency of the LO input for [SENSe: ]EFRontend: FREQuency :
LOSCillator:MODE EXT.

Return values:
<LOInFreqg> Default unit: Hz

Example: The external frontend uses the external LO provided at the "LO
IN" connector.
EFR:FREQ:LOSC:MODE EXT
Query the frequency that the external LO must be provided at.
EFR:FREQ:LOSC:INP:FREQ?
//Result: 10615000000

Usage: Query only

[SENSe:]JEFRontend:FREQuency:LOSCillator:MODE <Type>
Determines whether the external frontend uses its internal LO or an external LO.

Parameters:
<Type> EXTernal | INTernal

EXTernal

Uses the external LO provided at the LO input connector of the
external frontend. Query the frequency at which the LO must be
input to the external frontend using [SENSe: ]EFRontend:
FREQuency:LOSCillator:INPut:FREQuency?

on page 202.

INTernal

Uses the internal LO.

*RST: EXTernal

Example: EFR:FREQ:LOSC:MODE EXT
EFR:FREQ:LOSC:INP:FREQ?
//Result: 10615000000

[SENSe:]JEFRontend:FREQuency:LOSCillator:OUTPut:FREQuency?

Queries the frequency of the LO output for [SENSe: JEFRontend: FREQuency:
LOSCillator:0UTPut:STATe ON.

Return values:
<LOOutFreqg> Default unit: Hz
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Example: The external frontend uses the internal LO and provides it as
output to the "LO OUT" connector.
EFR:FREQ:LOSC:MODE INT
EFR:FREQ:LOSC:0UTP:STAT ON
Query the frequency of the LO output.
EFR:FREQ:LOSC:0UTP: FREQ?
//Result: 10615000000

Usage: Query only

[SENSe:]JEFRontend:FREQuency:LOSCillator:OUTPut:STATe <State>

Enables or disables output of the LO by the external frontend. The output frequency is
returned by [SENSe: ]EFRontend:FREQuency:LOSCillator:OUTPut:
FREQuency? on page 202.

Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: The external frontend provides the LO as output at the "LO

OUT" connector.
EFR:FREQ:LOSC:QUTP:STAT ON
Query the frequency of the LO output.
EFR:FREQ:LOSC:0UTP:FREQ?
//Result: 10615000000

[SENSe:]JEFRontend:FREQuency:REFerence <Frequency>

Sets the reference frequency that is used for frequency conversion on the frontend.
Depending on the connected type of frontend, different values are available. To deter-
mine which reference levels are available, use [SENSe: |EFRontend: FREQuency:
REFerence:LIST? on page 203.

Parameters:
<Frequency> Default unit;: HZ
Example: //Query the available reference levels

EFR:FREQ:REF:LIST?

//Result: 10000000,640000000,1000000000
//Use 640 MHz reference

EFR:FREQ:REF 640000000

[SENSe:]JEFRontend:FREQuency:REFerence:LIST?

Queries the available reference signals for the connected frontend type.
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Return values:
<References> 10000000 | 640000000 | 1000000000

Example: //Query the available reference levels
EFR:FREQ:REF:LIST?
//Result: 10000000, 640000000,1000000000
//Use 640 MHz reference
EFR:FREQ:REF 640000000

Usage: Query only

[SENSe:]JEFRontend:IDN?

Queries the device identifcation information (* 1DN?) of the frontend.

Return values:

<Devinfo> string without quotes
Rohde&Schwarz,<device type>,<part number>/<serial num-
ber>,<firmware version>

Example: EFR:IDN?
//Result: Rohde&Schwarz, FE44S,
1234.5678K00/123456,0.8.0

Usage: Query only

[SENSe:]JEFRontend:NETWork <|PAddress>, <Subnet>, <DHCP State>
Sets or queries the network information for the frontend.

This information is also indicated on the electronic paper display on the side panel of
the device.

Beware that if you change the network setting to DHCP = ON, the connection is abor-
ted and you must re-establish a connection to the frontend (see [SENSe:
]JEFRontend:CONNection[:STATe] on page 197).

Parameters:
<IPAddress> string in double quotes
IP address of the frontend

<Subnet> string in double quotes
Subnet mask of the frontend

<DHCP State> ON|OFF |01
Indicates whether a DHCP server is used.

OFF |0
DHCP off

ON |1
DHCP on
*RST: 0
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Example: EFR:NETW?
//Result: "123.456.78.90","255.255.255.0",0N

[SENSe:]JEFRontend[:STATe] <State>

Enables or disables the general use of an external frontend for the application.

Parameters:

<State> ON|OFF |01
OFF | 0
The frontend is disconnected. The application adapts the mea-
surement settings to the common settings supported by the
FSW.
ON |1
The FSW allows you to configure and connect an external fron-
tend for the application. The application adapts the available
measurement settings to the connected frontend.
The channel bar indicates "Inp: ExtFe".
*RST: 0

Example: EFR ON

Commands for test, alignment, and diagnosis

The following commands are required to test and optimize the connection after it has
initially been set up.

[SENSe:][EFRontend:ALIGNMENt<Ch>:FILE..........cceiiiiiiiieiiiiieaeaaaeee e e e e e e eeeeeeeeeeeeeeeeeeeanennes 205
[SENSe:]EFRoNteNd:ALIGNMENtKCN>:STATE...ccvvvrrririririiieieieiereeeeeeeeesereeeereeresssrereranna—.. 206
[SENSE:]EFRONENA:FWUPALE......iiieeiiieeeee et e ettt e e et e e e e e e s e e e e e eaaae e e e e eeebanns 206
[SENSe:]EFRONtENA<IE>:SELFLESI?..ccvuuiiieeieeiiee ettt e et e e e e e e 206
[SENSe:]EFRontend<fe>:SELFteSt:RESUI?.......oiieeieeiee et 206

[SENSe:]JEFRontend:ALIGnment<ch>:FILE <File>

Selects or queries the touchstone file that contains correction data to compensate for
signal losses in the cable occurring at different IF signal frequencies.

Suffix:

<ch> 1..n
Currently irrelevant

Parameters:

<File> string in double quotes
Path and file name of the correction data file. The file must be in
s2p format.
If the specified file is not found or does not have the correct for-
mat, an error message is returned (-256, "File name not
found", -150, "String data error").

Example: EFR:ALIG:FILE "FE44S.s2p"
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[SENSe:]JEFRontend:ALIGnment<ch>:STATe <State>

Activates correction of the IF signal due to cable loss from the frontend to the analyzer.
Specify the file with correction data using [SENSe: |EFRontend:ALIGnment<ch>:
FILE on page 205.

Suffix:
<ch> 1..n
Currently irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

[SENSe:]JEFRontend:FWUPdate

Updates the firmware on the external frontend. Note that this process can take some
time.

Usage: Event

[SENSe:]JEFRontend<fe>:SELFtest?

Performs a selftest on the frontend to compare the current performance and character-
istic values with the specified values for the frontend.

As a result, the success is returned.

Suffix:
<fe> 1
Connected frontend

Return values:
<Result> 0
No error

>0
Error

*RST: 0

Example: EFR:SELF?
//Result: 0

Usage: Query only

[SENSe:]JEFRontend<fe>:SELFtest:RESult?

Queries the results of the selftest on the frontend.
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Suffix:
<fe> 1
Connected frontend

Return values:

<Result> string containing xml data in double quotes
Example: EFR:SELF:RES?
Usage: Query only

Configuring the display

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

DISPIay[:WINDOWS<N>]:TABLEITEM......ccceiieeeeeeeeeeeeeeeeeeeeee e s e e e e e e e e e e e e e e e e e eeeeeeeeeees 207
DISPlay[:WINDow<n>]:TRACE<t>:SYMBOIS......uceiieeiiirieieeeeeetiee e e et e e e e eetaee e e e eear s 207
DISPlay[:WINDow<n>]:TRACE<t>:UNCEaINtY.....c.cceerrruiiereeeeiniieeeeeeeetieeeeeeeeareeeeeeeerananns 208
DISPlay[:WINDOWSN>]: TRACESE> X[:SCALE]. ... eeevereeeeeseereseeseseeseseeseseesesesseseseseeseeeesesenns 208
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:BOTTOM.....cuiiiiiiiieiieeeiee et 209
DISPlay[: WINDOw<n>]: TRACE<t>:Y[:SCALEJAUTO ... vveeeeeeeeeeeeeerereeeeeeneeseseseseseseeeeneens 209
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALE:TOP......cceeieieeieieeeeeeeeeeeeee e 210

DISPlay[:WINDow<n>]:TABLe:ITEM <Items>, <State>
Selects the items displayed in the Result Table.

Suffix:

<n> 1..n
Window

Parameters:

<ltems> NOISe | GAIN | TEMPerature | YFACtor | ENR | PHOT |
PCOLd | CYFactor | CPHot | CPCold | DPHot | DPCold |
NUNCertainty
For a list of possible parameter values (table items) see the
parameter description of the TRACe<n>[:DATA] ? command.

<State> ON|OFF|1]0

Example: DISP:WIND2:TABL:ITEM NOIS,OFF

Removes the "Noise" result from the "Result Table".

Manual operation: See "Result Table" on page 24

DISPlay[:WINDow<n>]:TRACe<t>:SYMBols <State>
Turns symbols that represent the measurement points on a trace on and off.

Suffix:
<n> 1..n
Window
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<t> 1..n
Parameters:
<State> ON|OFF|1]0
*RST: 0
Example: DISP:WIND2:TRAC:SYMB ON

Switches on the display of symbols in window 2..

Manual operation: See "Symbols" on page 96

DISPlay[:WINDow<n>]:TRACe<t>:UNCertainty <State>

If enabled, an additional trace is displayed indicating the measured trace values * the
uncertainty values determined by the uncertainty calculator. This result is only useful
for "noise figure" measurements.

Suffix:
<> 1..n
Window
<t> 1..n
Trace
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: DISP:WIND:TRAC:UNC ON

Manual operation: See "Uncertainty" on page 96

DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe] <Frequency>

Selects the type of frequency displayed on the x-axis.

Suffix:

<n> 1..n
Window

<t> 1..n

Parameters:

<Frequency> RF | IF | LO
IF

Intermediary frequency, e.g. for measurements on frequency
converting DUTs.

RF
Radio frequency.
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*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 96

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

Defines the bottom value of the y-axis.

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<Level> The value ranges depend on the result display.
Noise figure, Gain
-75dB to 75 dB
Temperature
-999990000 K to 999990000 K
all others
-200 dB to 200 dB
Default unit: DB
Example: DISP:WIND2:TRAC:Y:SCAL:AUTO OFF

DISP:WIND2:TRAC:Y:BOTT

Manual operation: See "Auto Scale / Min / Max" on page 95

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

Turns automatic scaling of the y-axis on and off.

Suffix:
<n> 1..n
Window
<t> 1..n
Parameters:
<State> ON|OFF|1]|0
*RST: 1
Example: DISP:WIND2:TRAC:Y:AUTO ON

Turns on automatic scaling for measurement window 2.

Manual operation: See "Auto Scale / Min / Max" on page 95
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DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:-TOP <Level>

Defines the top value of the y-axis.

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<Level> The value ranges depend on the result display.
Noise figure, Gain
-75dB to 75 dB
Temperature
-999990000 K to 999990000 K
all others
-200 dB to 200 dB
Default unit: DB
Example: DISP:WIND2:TRAC:Y:SCAL:AUTO OFF

DISP:WIND2:TRAC:Y:TOP

Manual operation: See "Auto Scale / Min / Max" on page 95

7.17 Working with traces

The following commands are necessary to define trace characteristics.

DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<t>:MODE...........ccvueeerrrrrrrreereererriiiaeeens 210
DISPlay[: WINDow<n>][:SUBWINdow<w>]: TRACE<IS[:STATE . ... veeereerereeeerereesesereeseeeseseees 211
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:SMOothing:APERture.............ccc..c..... 211
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:SMOOthing[: STATE]...c.vrvrverererrererrenen. 212
FORMEIDATA e eeeeeeeeeeeeeeeeeeesese et et eneseseseseeeeeeeeesesese et eeeseseseseseeeseeseesesese et enenenneseenenens 212
FORMat: DEXP Ot D SEPAratOr. .. uuuiieieieieeeeeeeeeieeeieeeeererrsrararaa e aeseseesaeasaasassesereesesssreres 213
FORMat:DEXPOM:FORMEL......cuuiieiiiiiiiieieee et e ettt e e e etae e e e e e e et e e e e e e eaaae e e e e eeasananns 213
FORMat:DEXPOIMHEADET . .....cuuuieeeeeeeiteeeeeeeeiee e e e ettt ee e e e e eeaaeeeeeseestneeeeeretanaaeaesersrannnns 214
FORMAt:DEXPOIMTRACES. ....cvvuieeeeeeeiieeeeeieetiaeeeeeeeataaeeeeeeeaaaaeeaeseetaaeeeeressasaeseesannnnns 214
MMEMOIY:STORESNZTRACE. ...cetttittttittiiiaaaaaaeieeeeeeeaaaeeeeeeeteeeeeeraratata——————————aaaaaaaaaees 214
I YN0 g b 01 | 215

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE <Mode>

Selects the trace mode. If necessary, the selected trace is also activated.

Suffix:
<n> Window
<w> subwindow

Not supported by all applications
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<t>

Parameters:
<Mode

Example:

Manual operation:

Working with traces

Trace

BLANk | VIEW | WRITe
*RST: Trace 1: WRITe, Trace 2-4: BLANk

INIT:CONT OFF
Switching to single sweep mode.
SWE:COUN 16

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

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

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

See "Traces" on page 98

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>[:STATe] <State>

Turns a trace on and off.

The measurement continues in the background.

Suffix:
<n>

<w>
<t>

Parameters:
<State>

Example:

Window

subwindow
Not supported by all applications

Trace

ON|OFF |01

OFF | 0

Switches the function off
ON |1

Switches the function on

DISP:TRAC3 ON

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:SMOothing:APERture

<Aperture>

Defines the degree (aperture) of the trace smoothing, if DISPlay [ :WINDow<n>] [ :
SUBWindow<w>] : TRACe<t>:SMOothing[:STATe] TRUE.

Suffix:
<n>

<w>

<t>
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Parameters:
<Aperture> Range: 1 to 50
*RST: 2
Default unit: PCT
Example: DISP3:TRAC2:SMO:APER 5

Defines an aperture of 5% for trace 2 in window 3

Manual operation: See "Smoothing" on page 98

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing[:STATe] <State>
Turns trace smoothing for a particular trace on and off.

If enabled, the trace is smoothed by the value specified using DISPlay| :
WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:SMOothing:APERture on page 211.

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DISP3:TRAC2:SMO ON

Turns on trace smoothing for trace 2 in window 3

Manual operation: See "Smoothing" on page 98

FORMat[:DATA] <Format>[, <BitLength>]

Selects the data format that is used for transmission of trace data from the FSW to the
controlling computer.

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

Parameters:

<Format> ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats can be.
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REAL

Floating-point numbers (according to IEEE 754) in the "definite
length block format".

In the Spectrum application, the format setting REAL is used for
the binary transmission of trace data.

<BitLength> Length in bits for floating-point results

16

16-bit floating-point numbers.

Compared to REAL, 32 format, half as many numbers are
returned.

32

32-bit floating-point numbers

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

64

64-bit floating-point numbers

Compared to REAL, 32 format, twice as many numbers are
returned.

Example: FORM REAL, 32

FORMat:DEXPort:DSEParator <Separator>

Selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

COMMa
Uses a comma as decimal separator, e.g. 4,05.

POINt
Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POIN.

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

Manual operation: See "Decimal Separator" on page 101

FORMat:DEXPort:FORMat <FileFormat>

Determines the format of the ASCII file to be imported or exported. Depending on the
external program that creates the data file or evaluates it, a comma-separated list
(CSV) or a plain data format (DAT) file is required.

Parameters:
<FileFormat> CSV | DAT

*RST: DAT
Example: FORM:DEXP:FORM CSV
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Manual operation: See "File Type" on page 102

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Parameters:
<State> ON|OFF |01
*RST: 1

Manual operation: See "Include Instrument & Measurement Settings" on page 100

FORMat:DEXPort:TRACes <Selection>

Selects the data to be included in a data export file (see MMEMory : STORe<n>: TRACe
on page 214).

Parameters:

<Selection> SINGle | ALL

SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASCII file.

The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.

*RST: SINGle

Manual operation: See "Export all Traces and all Table Results" on page 100

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
Exports trace data from the specified window to an ASCII file.
Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can 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 FSW base unit user manual.

Suffix:
<n> Window
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Parameters:

<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR1:TRAC 1, 'C:\TEST.ASC'

Stores trace 1 from window 1 in the file TEST . ASC.

Manual operation: See "Export Trace to ASCII File" on page 101
See "Export Trace to ASCII File" on page 102

TRACe<n>:COPY <TraceNumber>, <TraceNumber>
Copies data from one trace to another.

Suffix:
<n> Window

Parameters:

<TraceNumber> TRACE1 | TRACE2 | TRACE3 | TRACE4
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 TRACE1, TRACE2
Copies the data from trace 2 to trace 1.

Manual operation: See "Copy Trace" on page 99

7.18 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:... or CALCulate:LIMit:LOWer:...).

Example: Configure an upper limit line for the Noise Figure result type

//Select or create the limit line by name.
CALC:LIM:NAME 'NoiseFigure'
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//Comment on the limit line.

CALC:LIM:COMM 'Limit line to test noise figure results'
//Select the result type (here: Noise Figure) to apply the limit line to.
CALC:LIM:TYPE NOIS

//Define the horizontal data points of the limit line.
CALC:LIM:CONT 100MHZ, 850MHZ

//Shift the limit line 50 MHz to the left.
CALC:LIM:CONT:SHIF -50MHZ

//Define the vertical data points of an (upper) limit line.
//The unit is fix according to the result type you have selected.
CALC:LIM:UPP 10,10

//Shift the limit line 5 dB down.

CALC:LIM:UPP:SHIF -5

//Turn the limit line on.

CALC:LIM:UPP:STAT ON

//Select the trace to check.

CALC:LIM:TRAC 1

//Turn on the limit check.

CALC:LIM:STAT ON

//Query the limit check results.

CALC:LIM:FAIL?

Defining general characteristics of a limit liN€.............ccocciiiiiiiei e, 216
Defining horizontal data points .
Controlling lower limit INES...........eiiiiiiiiie e
Controlling upper lIMit INES........ueiiiiiiiie e
Managing liMit lINES.......ooi e
Controlling lIMit CRECKS. ...

7.18.1 Defining general characteristics of a limit line

CALCuUlate<n>:LIMIt<Ii>:COMMENT.......cuuueeiieiiieriiieeeeeeee e e e e eeie e e s e e eae e e e s eesb e e e eresananss 216
CALCUIAte<N>:LIMIt<II>INAME . ... cieet ettt e et st e e et e e e e e s ebe e e saa e e eaa s e reaaeeeeaass 217
CALCUIAtE N> LIMItII> TYPE ... i ieet ettt e e e e e et e e et s e s e e e s b e e saa e e s aa e eebaaas 217

CALCulate<n>:LIMit<li>:COMMent <Comment>

Defines a comment for a limit line.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Comment> String containing the description of the limit line.

Manual operation: See "Comment" on page 110
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CALCulate<n>:LIMit<li>:NAME <Name>

Selects a limit line that already exists or defines a name for a new limit line.

Suffix:
<n>

<|i>

Parameters:
<Name>

Manual operation:

Window

Limit line

String containing the limit line name.
*RST: REM1 to REMS for lines 1 to 8

See "Name" on page 110

CALCulate<n>:LIMit<li>:TYPE <Result>

Configures a limit line for a particular result type.

Suffix:
<n>

<li>

Parameters:
<Result>

Example:

1..n

1..n
Limit line

NOISe | GAIN | TEMPerature | YFACtor | ENR | PHOT | PCOLd
GAIN

Assigns the limit line to "Gain" reuslts.

NOISe

Assigns the limit line to "Noise Figure" results.

PCOLd

Assigns the limit line to "Level (cold)" results.

PHOT
Assigns the limit line to "Level (hot)" results.

TEMPerature
Assigns the limit line to "Temperature" results.

YFACtor
Assigns the limit line to "Y-Factor" results.

CALC:LIM2:TYPE GAIN
Assigns limit line 2 to the "gain" result display.

7.18.2 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.
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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<li>:CONTIOI[:DATA]......cortiiiiiiiii e 218
CALCulate<n>:LIMit<li>:CONTrol:SHIFt.......coooim e 218

CALCulate<n>:LIMit<li>:CONTrol[:DATA] <LimitLinePoints>...

Defines the horizontal definition points of a limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of x-axis values.
Note that the number of horizontal values has to be the same as
the number of vertical values set with CAL.Culate<n>:
LIMit<1li>:LOWer [:DATA] or CALCulate<n>:LIMit<li>:
UPPer [ : DATA]. If not, the FSW either adds missing values or
ignores surplus values.
*RST: -
Default unit: HZ

Manual operation: See "Data Points" on page 111

CALCulate<n>:LIMit<li>:CONTrol:SHIFt <Distance>
Moves a complete limit line horizontally.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Distance> Numeric value.

The unit depends on the scale of the x-axis.
Default unit: HZ
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Manual operation: See "Shift x" on page 111

Controlling lower limit lines

CALCulate<n>:LIMIt<li>:LOWEI :DAT A ettt e e e e e e e en e eaneens 219
CALCuUlate<n>:LIMIt<li>:LOWESHIFL.....ciun et e e e e s e e e eaneees 219
CALCUIAtE N> LIMIt<Ii> L OV S T AT et ettt ieeeete ettt e e e et e s eet s e e s et ssensesnsesasesnsasnees 219

CALCulate<n>:LIMit<li>:LOWer[:DATA] <LimitLinePoints>...

Defines the vertical definition points of a lower limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<l1i>:CONTrol[:DATA]. If not, the FSW either adds
missing values or ignores surplus values.
*RST: Limit line state is OFF
Default unit: DBM

Manual operation: See "Data Points" on page 111

CALCulate<n>:LIMit<li>:LOWer:SHIFt <Distance>
Moves a complete lower limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> Window

<li> Limit line

Parameters:

<Distance> Defines the distance that the limit line moves.

Default unit: DB

Manual operation: See "Shift y" on page 111

CALCulate<n>:LIMit<li>:LOWer:STATe <State>
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<li>:NAME on page 217.
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Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Visibility" on page 108

Controlling upper limit lines

CALCulate<n>:LIMIt<Ii>:UPPEI :DATA]. ...ttt et e e e e e e eaeeas 220
CALCUIate<n>:LIMIt<Ii>:UPPErSHIFL. ...uieeiee ettt e et e e e e s e e e e eeas 220
CALCUIAtE N> LIMIt > U P P eI S T AT e u it it et e et e et e et e s e e e st e e s s et s ere s s sranessnseen 221

CALCulate<n>:LIMit<li>:UPPer[:DATA] <LimitLinePoints>...

Defines the vertical definition points of an upper limit line.

Suffix:

<n> irrelevant
<[li> Limit line
Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<li>:CONTrol[:DATA]. If not, the FSW either adds
missing values or ignores surplus values.
*RST: Limit line state is OFF
Default unit: DBM

Manual operation: See "Data Points" on page 111

CALCulate<n>:LIMit<li>:UPPer:SHIFt <Distance>
Moves a complete upper limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:
<n> irrelevant
<li> Limit line
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Parameters:
<Distance> Defines the distance that the limit line moves.

Manual operation: See "Shift y" on page 111

CALCulate<n>:LIMit<li>:UPPer:STATe <State>
Turns an upper limit line on and off.

Before you can use the command, you have to select a limit line with CATL.Culate<n>:
LIMit<li>:NAME on page 217.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Visibility" on page 108

Managing limit lines

(07 M 01T P2 (=3 ¢ D W Y [ S By N O3 Y7 221
CALCUIAtE<N> LIMIEKIIZICOPY oot teeeeee ettt e et et e et e et e et s e e s et e sa s et s asaseansransernsaranns 222
CALCUIAte<N>: LIMIt<Ii>IDELELE. ..ccuuniiieeieiei e eeeee et e et e e e e e st e e e b e e ea e e s eaeeeebaaes 222

CALCulate<n>:LIMit<li>:ACTive?

Queries the names of all active limit lines.

Suffix:
<n> irrelevant
<li> irrelevant

Return values:

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

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

Manual operation: See "Visibility" on page 108
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CALCulate<n>:LIMit<li>:COPY <Line>

Copies a limit line.

Suffix:
<n> Window
<li> Limit line
Parameters:
<Line> 1t08
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 109

CALCulate<n>:LIMit<li>:DELete

Deletes a limit line.

Suffix:
<n> Window
<li> Limit line

Manual operation: See "Delete Line" on page 109

Controlling limit checks

CALCulate<n>:LIMit<li>:CLEQr[:IMMEIAte].....ceerrrrrrrrurnnnaaaaaieeeeeeeeeeeaaeeeeereeeeeeeeeeenennnnnnnnns 222
(07 AN I O] F= 10 1 Bl I 1Y 1 S b N 1 223
CALCUIAtE<N>  LIMIt<II> S TATE. e ettetieeeeeeeetteie e e et etaee s e e e eettaeeeeeeastaeaeseetasaeeeeressannsaasenes 223
CALCulate<n>:LIMit<li>TRACESE>......ccciiieeeeeeeieiiicerss s e s e e e e e e e e e e e e e ee e e e e eeaeeesrernrnn s 224
CALCulate<n>:LIMit<li>TRACE<t>CHECK......ccttieeie e 224

CALCulate<n>:LIMit<li>:CLEar[:IMMediate]
Deletes the result of the current limit check.

The command works on all limit lines in all measurement windows at the same time.

Suffix:

<n> Window

<li> irrelevant
Example: CALC:LIM:CLE

Deletes the result of the limit check.
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CALCulate<n>:LIMit<Ili>:FAIL?
Queries the result of a limit check in the specified window.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 186.

Suffix:
<n> Window
<li> Limit line

Return values:

<Result> 0

PASS

1

FAIL
Example: INIT; *WAT

Starts a new sweep and waits for its end.
CALC2:LIM3:FAIL?

Queries the result of the check for limit line 3 in window 2.

Usage: Query only

CALCulate<n>:LIMit<li>:STATe <State>
Turns the limit check for a specific limit line on and off.
To query the limit check result, use CALCulate<n>:LIMit<1i>:FATL?.

Note that a new command exists to activate the limit check and define the trace to be
checked in one step (see CALCulate<n>:LIMit<1li>:TRACe<t>:CHECk
on page 224).

Suffix:
<n> irrelevant
<li> Limit line
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:LIM:STAT ON

Switches on the limit check for limit line 1.

Manual operation: See "Disable All Lines" on page 109
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CALCulate<n>:LIMit<li>:TRACe<t> <TraceNumber>
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 explicitly. 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<1li>:TRACe<t>:CHECk on page 224).

Suffix:
<n> Window
<li> Limit line
<t> irrelevant
Parameters:
<TraceNumber> 1t04
*RST: 1
Example: CALC:LIM2:TRAC 3

Assigns limit line 2 to trace 3.

CALCulate<n>:LIMit<li>:TRACe<t>:CHECk <State>
Turns the limit check for a specific trace on and off.
To query the limit check result, use CALCulate<n>:LIMit<1i>:FATL?.

Note that this command replaces the two commands from previous signal and spec-
trum analyzers (which are still supported, however):
® CALCulate<n>:LIMit<li>:TRACe<t> on page 224

® (CALCulate<n>:LIMit<1i>:STATe on page 223

Suffix:
<n> Window
<li> Limit line
<t> Trace
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:LIM3:TRAC2:CHEC ON

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

Manual operation: See "Traces to be Checked" on page 109
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7.19.1

Working with markers

Working with markers

The following commands are necessary to work with markers.

L I U Vo I 4 E= T = SRR 225
o  UsiNg delta Markers.........ooiiiiuiiiiiieeie et e e e e 227
®  CoNfIQUING MATKETS......coiiiiiiiiiee ettt e e e e e e e e e e e 230
®  POSItIONING MAIKEIS. .. .o e e e e e e e e e e e e e e e e e e e eeeaee e 231
e Positioning delta Markers.........oueuiiiiiiiiiiciiiie e 234

Using markers

Note that the suffix at CALCulate has an effect only if you query the characteristics of
a marker. If you set a marker, you can ignore the suffix because the markers are linked
to each other over all measurement windows and will always be on the same fre-
quency.

CALCulate<n>:MARKEIr<mM>:IAOFF ......oo ittt e e e e e e e e e e e e e ennn s 225
CALCUIate<n>:MARKEr<M>[:STATE].  cceteteeeeeeeeeeeieieeeeeeeeeaeeentnnenaaaaaeaeeeeeaeaaaaaeeeeeeeennnnnes 225
CALCuUlate<n>:MARKEIr<mM>:TRACE. .......ceeieieiittieeeeeeeeiieeeeeeeeetae e e e e e etaaaeeeeseasa e eeeeernaanes 226
CALCUIAtE<N>MARKEISMS X it iitiiiieeeeeieiie i eeeeeetee e e e e eeateaeeeeeetataeeeesestanaeeesrastanaaasenes 226
CALCUIAtE<N> IMARKEISIMZIY 2.t ettt ettt e e e ettt e e e e e e et e e e s eeaaaaeeeeeeesaseeeeesrananss 227

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AQOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 105

CALCulate<n>:MARKer<m>[:STATe] <State>

Turns markers on and off. If the corresponding marker number is currently active as a
delta marker, it is turned into a normal marker.

Suffix:

<n> Window

<m> Marker
Parameters:

<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on

Example: CALC:MARK3 ON
Switches on marker 3.

Manual operation: See "Marker Type" on page 104

CALCulate<n>:MARKer<m>:TRACe <Trace>
Selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:
<n> Window
<m> Marker
Parameters:
<Trace> 1to 4
Trace number the marker is assigned to.
Example: //Assign marker to trace 1

CALC:MARK3:TRAC 2

CALCulate<n>:MARKer<m>:X <Position>
Moves a marker to a specific coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal
marker.

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).

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.
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CALCulate<n>:MARKer<m>:Y? <Result>

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n

Query parameters:
<Result> Selects the result.

CPCold

Queries "Cal level (cold)" results.
CPHot

Queries "Cal level (hot)" results.
CYFactor

Queries calibration "Y-Factor" results.
DPCold

Queries "P Cold" results.

DPHot

Queries "P Hot" results.

GAIN

Queries "Gain" results.

NOISe

Queries "Noise Figure" results.
NUNCertainty

Queries the "Noise Figure" uncertainty results.
PCOLd

Queries "Level (cold)" results.
PHOT

Queries "Level (hot)" results.
TEMPerature

Queries "Temperature" results.

YFACtor
Queries "Y-Factor" results.

Return values:
<Result> Default unit: DBM

Usage: Query only

Manual operation: See "Marker Table" on page 24
7.19.2 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
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to each other over all measurement windows and will always be on the same fre-
quency.

CALCulate<n>:DELTamarker<m>:AOFF.........cccuuiiiiieiieiiiieeeeeeeeiee e eeeeeeeee e e e e e e e e e e eerananns 228
CALCulate<n>:DELTamarker<m>:MREFEIeNCe.........ccccuuieemeuieeiieeeeeie et 228
CALCulate<n>:DELTamarker<m>[:STATE]......ccuuteeieerierieieeeeeeraeeeerereinseeeeeeannn e eeeeennnnns 228
CALCulate<n>:DELTamarker<m>:TRACE. ......cccuuuiiieeeieeeee et et ee e e e e e raaeeeeaanas 229
CALCuUlate<n>:DELTamMarker<m>:X.......cccvuuuueieeeeeeiiiieeeeereetieeeeeerssnnaseesersnnaeeaesessnaasesseees 229
CALCuUlate<n>:DELTaMAarker<m> Y 2......uuieeeeieitiiieeeeeetieeeeeeeeeteeeeeseesaaeeeeeearaeseeseesrnnanns 230

CALCulate<n>:DELTamarker<m>:AOFF

Turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AQFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:MREFerence <Reference>
Selects a reference marker for a delta marker other than marker 1.

The reference may be another marker or the fixed reference.

Suffix:
<n> Window
<m> Marker
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>
Turns delta markers on and off.

If necessary, the command activates the delta marker first.
No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
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<m> Marker

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

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

Manual operation: See "Marker Type" on page 104

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
Selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

CALCulate<n>:DELTamarker<m>:X <Position>
Moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:

<n> Window

<m> Marker

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.
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CALCulate<n>:DELTamarker<m>:Y? <Trace>

Queries the result at the position of the specified delta marker.

Suffix:
<n>

<m>

Parameters:
<Trace>

Return values:
<Result>

Usage:

Manual operation:

CPCold
Queries "Cal level (cold)" results.

CPHot

Queries "Cal level (hot)" results.
CYFactor

Queries calibration "Y-Factor" results.
DPCold

Queries "P Cold" results.

DPHot

Queries "P Hot" results.

GAIN

Queries "Gain" results.

NOISe

Queries "Noise Figure" results.
NUNCertainty

Queries the "Noise Figure" uncertainty results.
PCOLd

Queries "Level (cold)" results.

PHOT

Queries "Level (hot)" results.
TEMPerature

Queries "Temperature" results.

YFACtor
Queries "Y-Factor" results.

Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Query only
See "Marker Table" on page 24

7.19.3 Configuring markers

DISPIlay[:WINDOWS<N>]:MINFO[:STATE].....ceeeeeeeeieieiennnnnnaaaaaaaaeaeeeeeeeaaaeeeeeeeeeeneeennennnnnnnnnnnn 231
DISPIay[:WINDOWSNZ]IMTABIE. ... . eeeaeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeietaeaasesaaasaeaeeeeeeaaaaaaeeeneeeeees 231
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DISPlay[:WINDow<n>]:MINFo[:STATe] <State>

Turns the marker information in all diagrams on and off.

Suffix:

<n> irrelevant

Parameters:

<State> ON |1
Displays the marker information in the diagrams.
OFF | 0
Hides the marker information in the diagrams.
*RST: 1

Example: DISP:MINF OFF

Hides the marker information.

Manual operation: See "Marker Info" on page 105

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

Turns the marker table on and off.

Suffix:
<n> irrelevant
Parameters:
<DisplayMode> ON |1
Turns on the marker table.
OFF |0
Turns off the marker table.
AUTO
Turns on the marker table if 3 or more markers are active.
*RST: AUTO
Example: DISP:MTAB ON

Activates the marker table.

Manual operation: See "Marker Table Display" on page 105

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.......coiiiiieee et 232
CALCulate<n>:MARKer<m>:MAXIMUMINEXT .......uieiieiiieeeeeeeeieeeee e e eae e e e e e e e eees 232
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....cccceieiiiieieieeieeeeeeeeeeeeeee e 232
CALCulate<n>:MARKer<m>:MAXIimMUM:RIGHTL..........ccooiiiiiiiiiiiiiicecce e 232
CALCulate<n>:MARKer<m=>:MINIMUMINEXT .......cccoerriiieieieiiiriieeeeeeeeee e e e e e e e e eeran e 233
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CALCulate<n>:MARKer<m>:MINIMUM:LEF T ... e 233
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........cctitiiiiiiieeeeeeeiie e e e eeeiee e eeeeeieneeeeeeeee 233
CALCulate<n>:MARKer<m>:MINiMUM:RIGHL........cccuiiieiiiiiiieei et ea e e 233

CALCulate<n>:MARKer<m>:MAXimum:LEFT
Moves a marker to the next positive peak.

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

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106

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

Moves a marker to the next positive peak.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
Moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 106

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
Moves a marker to the next positive peak.

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

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106
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CALCulate<n>:MARKer<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 107

CALCulate<n>:MARKer<m>:MINimum:LEFT
Moves a marker to the next minimum peak value.

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

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 107

CALCulate<n>:MARKer<m>:MINimum[:PEAK]
Moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 107

CALCulate<n>:MARKer<m>:MINimum:RIGHt
Moves a marker to the next minimum peak value.

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

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 107
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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.........cooimiiii e 234
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT........cotiruieiiieeeeee e 234
CALCulate<n>:DELTamarker<m>:MAXimUM[:PEAK]........ccceettiireieieieeeeeeeeeeeieeeeee e 234
CALCulate<n>:DELTamarker<m>:MAXIimUM:RIGHL...........c.cceeriiiiiiiiie e 235
CALCulate<n>:DELTamarker<m>:MINIMUM:LEFT.......ccuuiieiiiiiiiiieieeeeeeeee e 235
CALCulate<n>:DELTamarker<m>:MINIMUMNEXT.......coeiiiiiiiiieiieeiiiiieeeeeeeeereeeeeeeeraiee s 235
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccouuriiiiiiiiiiiiee e e eeeeeee e 235
CALCulate<n>:DELTamarker<m>:MINIMum:RIGHt............ccociiiiiiiiiiieie e 235

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
Moves a delta marker to the next positive peak value.

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

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

Moves a marker to the next positive peak value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 106

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
Moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 106
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CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
Moves a delta marker to the next positive peak value on the trace.

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

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 106

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
Moves a delta marker to the next minimum peak value.

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

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 107

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 107

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
Moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 107

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt

Moves a delta marker to the next minimum peak value.
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The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 107

7.20 Using the status register

The status reporting system stores information about the current state of the FSW. This
includes, for example, information about errors during operation or information about
limit checks. The FSW 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 FSW-K30 features several status registers that are specific to "noise figure"
measurements. This chapter describes the application-specific registers, including the
corresponding remote commands.

e Status registers for noise figure measurements.............cccooii i 236

7.20.1 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 FSW structures the information hierarchically, with the Status Byte register (STB)
and the Service Request Enable mask register (SRE) being on the highest level. The
STB gets its information from the standard Event Status Register (ESR) and the Event
Status Enable mask register (ESE). The STB and ESR are both defined by IEEE
488.2. In addition to the ESR, the STB also gets information from the STATus:OPERa-
tion and STATus:QUEStionable registers. These registers are the link to the lower lev-
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els of the 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.

7.20.1.1 STATus:OPERation register

The STATus: OPERation register contains information on current activities of the
FSW. It also contains information on activities that have been executed since the last

read out.
Bit no Meaning
Oto3 Unavailable for "noise figure" measurements.
4 MEASuring
This bit is set if a measurement is in progress.
5t0 6 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.

7.20.1.2 STATus:QUEStionable register

The STATus:QUEStionable register contains information about indefinite states
which can 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 FSW is not calibrated.

9 LIMit

This bit is set if a limit line is violated.

10 Unavailable for "noise figure" measurements.

11 CORRection

This bit is set if the "noise figure" calibration is questionable.

14 Unavailable for "noise figure" measurements.

15 This bit is always 0.
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7.20.1.3 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.

7.20.1.4 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.

1to 2 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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7.20.1.5

Using the status register

Bit no Meaning
4to 14 Unavailable for "noise figure" measurements.
15 This bit is always 0.

Status register remote commands

STATUS:OPERAtONEVENT 2. . e e 240
STATUS:QUESHONALIE[:EVENL] 2. et e e e e e 240
STATus:QUEStionable:CORRECHON[:EVENL]?.....ciieeeiiiiieeeee et e e e e 240
STATus:QUEStionable:LIMIt[:EVENT?. ... 240
STATUS:OPERAtION:CONDITION?....cevvvirerirrtrisiiieaaeeieieeeeeeeeeaesereeeererersssrsrsrsrneaeaeens 240
STATUS:QUESHIONAbIE:CONDILION?......cevuiieeeeieetiiiee e et e e e e eeetee e e e e e e eeba e eeeeeeraaeeeeeseeranns 240
STATus:QUEStionable:CORRection:CONDItION?........coiiiieiiii et eeaaas 240
STATus:QUEStionable:LIMit:CONDItION?......iiiieiee e e e e e e e e e enenas 240
STATUS:OPERGAONIENABIE. ... c.cuiiiiiiiei ettt ettt e e e e e e e e e eas 241
STATUS:QUESHONADIEIENABIE......... et e e e et e e eaeeeennnas 241
STATus:QUEStionable:CORRECHONENABIE. ........ccuueiieieeeeeeee et ee e e e 241
STATUS:QUEStIONabIe:LIMIit:ENABIE. ........uceieeieeeiieeeeeeeeeee e e e eeetee e e e e e ee e e e e e e enree e e e e eeranas 241
STATUS:OPERAtION:INTREANSIHION. .. ..uuuieiieiiiiiieieeeeeeiee e e e et e e e e ettt eee e e e e ee e e e eeeeabaeeeeeeees 241
STATus:QUEStionable:NTRANSItION. ......ccuuiiiiiee ettt e et e e e e e e e e eea 241
STATus:QUEStionable:CORRection:NTRaNSIHION..........coiiiiiiiiiiieeiie e 241
STATus:QUEStionable:LIMit:NTRANSItION. .......coue e 241
STATUS:OPERAtION:PTREANSIION. ....uuiieieeieteeeeee et e et e e et e e e e e e e e e e ennnes 241
STATUS:QUESHIONabIE:PTRANSIHION. .....cuueeeeiieeeei e e e e e e e e e e eeeeaaes 241
STATus:QUEStionable:CORReCtion:PTRANSItION. .......ccuuiiieeiiiiiiiieeeeeeetee e eeeees 241
STATus:QUEStionable:LIMit:PTRANSIHION. .......ciiiiieeiii e e e e eeaaes 241

STATus:OPERation[:EVENt]?

STATus:QUEStionable[:EVEN(t]?
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:ENABIe <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 be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition occurs in the summary bit reported to the
next higher level.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:OPERation:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:CORRection:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit:NTRansition <SumBit>,<ChannelName>

These commands control the Negative TRansition part of a register.
Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-

ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:OPERation:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:CORRection:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit:PTRansition <SumBit>,<ChannelName>

These commands control the Positive TRansition part of a register.
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Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt

register.

Parameters:

<SumBit>

<ChannelName>

7.21

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" measure-
ments (like the R&S FSV-K30), but it is strongly recommended to use the command
system in the way it is meant to be used in the R&S FSW-K30.

Legacy command

Replaced by

Comment

CALCulate:LIMit:TRACe

CALCulate:LIMit:TYPE

Parameters NFIGure, TEFFective and GAIN
were supported to assign a limit line to a result and
thus the trace because trace and result type were
fix. CALCulate:LIMit: TRACe now assigns the
limit line to a trace (1 to 4).

CALCulate:MARKer:TRACe

CALCulate:DELTamarker:TRACe

The parameters NOISe, GAIN, NMEM1-3 and
GMEM1-3 have beenreplacedby 1 | 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

SENSe:FREQuency:LIST:DATA

SENSe:FREQuency:TABLe: DATA

Frequency table only requires RF frequencies on
FSW.
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Programming example: measuring a noise figure

Legacy command Replaced by Comment

SENSe:CONFigure:MODE:SYSTem: | SENSe:CONFigure :MODE:
LOSCillator SYSTem: LO

SENSe:CONFigure:MODE:SYSTem: | SENSe:CONFigure :MODE:
LOSCillator:FREQuency SYSTem:LO:FREQuency

7.22 Programming example: measuring a noise figure

// Preset and start option K30
*RST
INSTrument:SELect NOISE

// Set frequencies
SENSe:FREQuency:STARt 100000
SENSe:FREQuency:STOP 3000000000
SENSe:FREQuency:POINts 201

// ENR settings

SENSe:CORRection:ENR:MODE TABLe

// Set the ENR values of your noise source here
SENSe:CORRection:ENR:MEASurement:TABLe:DATA 100e3, 15.77, 10e6, 15.77, 100e6, 15.35,
le9, 15.12, 2e9, 14.70, 3e9, 14.57

// Set meas time

SENSe:SWEep:TIME 300ms

// Configure and start calibration
SENSe:CONFigure:CORRection
INITiate:IMMediate

*OPC

SENSe:CORRection:STATe ON

// Configure and start measurement

// =-=> don't forget to add the DUT to the signal path here

// Configure a frequency list measurement with the settings above in single sweep
SENSe:CONFigure:LIST:SINGLe

INITiate:IMMediate

*OPC
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Annex
A Reference: frequency table file format

Frequency tables can be exported to a file in xml format for further evaluation in other

applications. Transducer factors stored in the specified xml format can also be impor-

ted to the FSW for other measurements (see "Import / Export" on page 53). This refer-
ence describes in detail the format of the export/import files for frequency tables.

<?xml version="1.0" encoding="UTF-8"?>
<TableAttributes>
<Header comment=""/>

<Data freg="" value=""/>
</TableAttributes>

Example: Import file for a frequency table
<?xml version="1.0" encoding="UTF-8"?>
<TableAttributes>
<Header comment="Frequency values for NC364B (example)"/>
<Data freg="10000000" value="13.14"/>
<Data freg="100000000" value="13.21"/>
<Data freg="1000000000" value="13.22"/>
<Data freg="2000000000" value="13.17"/>
<Data freg="3000000000" value="13.26"/>
<Data freg="4000000000" value="13.38"/>
<Data freg="5000000000" value="13.53"/>
<Data freg="6000000000" value="13.63"/>
<Data freg="7000000000" value="13.81"/>
</TableAttributes>
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[SENSE:IBANDWIAth:LISTDATA. ...ttt ettt ettt ettt ettt ab et eene s e beeneenteeneeeenn 135
[SENSe:IBANDWidth:RESOIULON:AUTO. ......eouiiiieiie ettt ae e e sne e nnean 155
[SENSe:IBANDWIAth[:RESOIULION].....c..iiiiiiiie ettt e s e e e e e e earae e eenreeeannes 154
[SENSe:IBWIDth:RESOIUHONIAUTO. ...ttt neas 155
[SENSE:IBWIDIh[:RESOIULION]. .. ... ettt ettt e e ene e ne e s e ne e enees 154
[SENSE:JCONFIGUIEICONTION. ...ttt ettt ettt h et et e e bt e e et e e b e e esbeeabeeenbeeeneeenbeeaneean 188
[SENSe:JCONFIgure:CORRECHON. ......coiuiiiiieii ittt 155
[SENSe:]CONFigure:FREQUENCY:CONTINUOUS. .......ceiiuiiiiieiiiieitte ettt sttt 133
[SENSe:]CONFigure:FREQUENCY:SINGIE..........ccoiiiiiiiitiiieitieece e 133
[SENSe:]CONFigure:LIST:CONTinuous .
[SENSE:JCONFIGUrE:LIST:SINGIE. ... .coieiiiiiiiee ettt
[SENSEe:JCONFIGUIrEIMEASUIEIMENL. ......coutiiiiiiiieitie ettt ettt ettt ettt e et e b e enbeeeneeebeesaee s
[SENSEe:JCONFIGUrE:MODEDUT ..ottt ettt b et e et e e e enne e eneas
[SENSe:]CONFigure:MODE:SYSTem:IF:FREQUENCY.........coiiiiiiiiieiii et 137
[SENSe:]CONFIgure:MODE:SYSTEMILO.....coiuiiiiieiiiiiii ettt ettt et e mee e eebeesiee e 138
[SENSe:]CONFigure:MODE:SYSTem:LO:FREQUENCY......ccuiiiiiiiiiiiieieiee st 138
[SENSe:]CORRection:ENR:CALibration:MODE................ ...140
[SENSe:]CORRection:ENR:CALibration:SNS:SRNUMDET..........ccceiiiiiieeiiieeeiee et 147
[SENSe:]CORRection:ENR:CALIDration:SPOT .......cciiiiiiiieeiesie ettt 141
[SENSe:]CORRection:ENR:CALibration:SPOT:COLD........cciiiiiiiiiiiieiie et 140
[SENSe:]CORRection:ENR:CALIbration:SPOT:HOT .......ccuuiiiiiiie et a e 140
[SENSe:]CORRection:ENR:CALibration:TABLE:SELECL........ccciiiiiiiiiiiiiiieeee e 141
[SENSe:]CORRection:ENR:CALIbration:TYPE. ........ooiiiii e 142
[SENSe:]CORRection:ENR:COMMon

[SENSe:]CORRection:ENR[:MEASUremMent]:MODE............ccoiiiiiiii ettt 144
[SENSe:]CORRection:ENR[:MEASurement]:SNS:SRNUMDET...........cccoiiiiiiiiiiii e 147
[SENSe:]CORRection:ENR[:MEASUremMeNt]:SPOT........ooiiiiei ettt 145
[SENSe:]CORRection:ENR[:MEASUrement]:SPOT:COLD.........ccoiiiiiiiieii e 146
[SENSe:]CORRection:ENR[:MEASUrement]:SPOT:HOT ......cc..iiiiiiiiiie e 146
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLE:DELEtE........cccuveeiiiiieiiiie e 143
[SENSe:]CORRection:ENR[:MEASUrement]: TABLE:LIST?....c..ciiiiiiieieeiee e 143
[SENSe:]CORRection:ENR[:MEASurement]: TABLEISELECL.........cooouiiiiiiiiiiiicie e 143
[SENSe:]CORRection:ENR[:MEASurement]:- TABLe: TEMPerature:DELete............c.cccoveeeviiieecciieeecieeeee 144
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature:LIST?........ccccviiiiiiiiiiiieiecee e 144
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature[:DATA]
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLE[IDATA].......ueiiiiie ettt
[SENSe:]CORRection:ENR[:MEASUrement]: TYPE..........oiiiiiiie e
[SENSe:JCORRECHONIREJECHON. ...ttt
[SENSe:]CORRection:LOSS:CALIbration:MODE..............oooiuiiieiiiee ettt
[SENSe:]CORRection:LOSS:CALIDration:SPOT .........oiiiiiiiieeeere e
[SENSe:]CORRection:LOSS:CALibration: TABLEIDELEtE.........c.oiiiiiiiiiiiiiiecee e
[SENSe:]CORRection:LOSS:CALibration: TABLe:LIST?...
[SENSe:]CORRection:LOSS:CALibration: TABLE:SELECK.........c.coiiiiiiiiiieiec e
[SENSe:]CORRection:LOSS:CALibration: TABLE[:DATA].......utiiiiiiieiii ettt
[SENSe:]CORRection:LOSS:CALibration: TEMPErature............cccccocuieiiiiie et
[SENSe:]CORReCtion:LOSS:INPULIMODE..........cc.iiiiiiiieie ettt
[SENSe:]CORRECHON:LOSS:INPULSPOT ...ttt ettt
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[SENSe:]CORRection:LOSS:INPUL: TABLEIDELELE. ......cccveeieiiee ettt
[SENSe:]CORRection:LOSS:INPut: TABLe:LIST?......

[SENSe:]CORRection:LOSS:INPUL: TABLEISELECE........coiiiiiiiiieiiie e
[SENSe:]CORRection:LOSS:INPUL: TABLE[IDATA]. ... .eei ettt e e e eraee e
[SENSe:]CORRection:LOSS:INPUL TEMPEratUrE. ........coiiiiieiiiie it
[SENSe:]CORRection:LOSS:OUTPULIMODE........c.coiiiiiiiiiieee ettt
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[SENSe:]CORRection:LOSS:OUTPUt: TABLEIDELEE........cciiiiiiiiiieeece e 153
[SENSe:]CORRection:LOSS:OUTPUL TABLEILIST?.....uiiiiiiiie ittt 153
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[SENSe:]CORRection:RECall

[SENSE:JCORRECHONISAVE ...ttt bbbttt ettt ettt ebe e ene e nnas
[SENSe:JCORRECHON: TEMPEIALUIE. ...ttt ettt er e 146
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[SENSE:IEFRONENAINETWWOTK. .....eiiiieiiie ettt ettt ettt et e et e e e e et e e s sba e e ensneeeenaaeeeanneas 204
[SENSE: ] EFRONENA[:STATE]. ...ttt ettt eh et bt e bttt ettt et ens 205
[SENSe:]JEFRontend<fe>:SELFIeStRESUI?........c.cooiiii e 206
[SENSe:IEFRONENA<IE> I SELFLESE?. ... .eiiieieie e e e e e e e e e enaee e e 206
[SENSE: JFREQUENCY:CENTET ...ttt ettt
[SENSe:]FREQuency:LIST:DATA

[SENSE: JFREQUENCY:POINES. ..ottt ettt b et he et et e e bt e eae et e et eeebeeanee e
[SENSE:JFREQUENCY:SINGIE.......eiiuiiiiiitiite ittt ettt e e sne e e
[SENSe:]FREQUENCY:SINGIEICOUPIEA. ......cotiiiiiiiiiiiie e 136
[SENSE:JFREQUENCY:SPAN. ...ttt et h ettt e he e et eehe e e bt e sabeebeeenbeeabeeaneeenns 136
[SENSE:JFREQUENCY:STARL. ... .eiuiiitiitiiitie ettt bbbttt et na et b et e b e beennesbeens 136

User Manual 1173.9270.02 — 31 246



R&S®FSW-K30

List of Commands (Noise Figure)

[SENSe:]FREQuency:STEP
[SENSe:]JFREQuency:STOP
[SENSe:JFREQUENCY: TABLEIDATA. ...ttt ettt ettt et n e
[SENSE:ISWEEPICOUNL.....coiiiieeiiiieectee ettt e e e e et e et e e e st e e e st e e e esseeeesseeeasseeeentseeesasseesnnneeeannes
[SENSE:ISWEEPIEGATE. ...ttt ettt ettt et e ettt e et e e et e e te e e ae e e eaeeenseeseeenbeeeseeenneeenseansaeannas
[SENSE:]SWEEPEGATEIAUTO. ...ttt ettt nb et e et seee s
[SENSe:]SWEep:EGATE:CONTINUOUS:PCOUNL........uiiiiiiiii ettt ettt e e aae e
[SENSe:]SWEep:EGATe:CONTINUOUSIPLENGLN. ......ooiiiiiiiii e
[SENSe:]SWEep:EGATE:CONTINUOUS[ISTATE]....cuiiitiiiiteeiie ettt
[SENSE: ISWEEP:EGATEHOLDOS.......ociiiiiecie ettt et e et e e s eeannaeeas
[SENSE:]SWEEP:EGATEILENGEN. ...ttt ettt e eate et e e eesbeesnnaenne
[SENSe:]SWEEP:EGATEILEVEIIFPOWET.......coiuiiiiiiiiiitiee et
[SENSe:]SWEep:EGATe:LEVel:RFPower.....
[SENSe:]SWEep:EGATE:LEVEI[:EXTErNAISIP>]....ciiiiiiieiiie ettt e e e s
[SENSE: ]SWEEP:EGATEIPOLATIY. ... .eeiteiieiieeiet ettt
[SENSE: ]SWEEP:EGATE:SOURCE. .....cctiiieciiie ettt et e e e et e e et e e et e e s saseeeasneeeeneeeeannes
[SENSE:ISWEEPEGATEITYPE..... .ottt ettt e h ettt a e et e e e bt e e nseeeaeeaeeeeneeeaeeeneeennes
ST =LA ST 53 ATA ST=T o i L =S
[SENSE:ISWEEPR:TIME:AUTO ...ttt ettt ettt e et e e et e e s s e e e e b e e e sbe e e ssbaeeansseeeensneeeanseas

CALCulate<n>:DELTamarker<m>:AOFF ...........ooi it e e se e e e et e e e nnae e e eneeeesnneeeesnneeas
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT........cooiiii e
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT.......ccoiiiiiie e
CALCulate<n>:DELTamarker<m>:MAXIMUMRIGHL..........ccciiiiiie e
CALCulate<n>:DELTamarker<m>:MAXIMUM[:PEAK]..........coeiiiiieiiie e
CALCulate<n>:DELTamarker<m>:MINIMUM:LEF T ..o
CALCulate<n>:DELTamarker<m>:MINimum:NEXT....
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL...........cooiiiiiiiii e
CALCulate<n>:DELTamarker<m>:MINIiMUM[:PEAK]........cooiiiiiie e
CALCulate<n>:DELTamarker<m>:MREFEIrENCE............ccoiuiiiiiiiie et aae e
CALCulate<n>:DELTamarker<m>:TRACE. ......cc.cu ittt ettt e ettt ettt e aneeeas
CALCuUlate<n>:DELTamMarker<m>:X...... ..ot aiee et ettt e et ee e etaee e sateee e aaseeeasbeeeeanteeasanseeeaanseeaanes 229
CALCUIate<n>:DELTamMarker<m>:Y 2. ... eieeeiiee et e et e e st e e et e e staee e snseeeessseeeanseeeeaseeaesnseeeennseeennes 230
CALCulate<n>:DELTamarker<m>[:STATE].........eeiiiuiieiiiie e et eeiee et e eae e e st e e e st e e ssaee e esreeesaseeeesaneens 228
CALCUIAtE<NZ LIMItIISIACTIVE?. ..ottt ettt ettt e et e et e et e e e aeeeeeeeateesaeanteesneeenneennes 221
CALCulate<n>:LIMit<li>:CLEAr[:IMMEIAtE]..........ceiiiiiiiiii i 222
CALCulate<n>:LIMIt<II>ICOMMENT. .......c..iiitiiiiiiie ittt ettt et e e et e anae e
CALCulate<n>:LIMit<li>:CONTrol:SHIFt....
CALCulate<n>:LIMit<li>:CONTIOI[IDATA]. ... .ottt ettt
CALCUIAte <N LIMItIIZICOPY ...ttt bttt h ettt e bt e ene e et e et eebeeaaneas
CALCUIate<N>:LIMIt<II>IDELELE. .....cctiiitiieiie ettt e et et e et e e st e e beeeseeeseesneeenneeanns
CALCUIAtESNZ I LIMItIISIFALL?. ...ttt ettt ettt e et et eest e et e e e seeeseesnseeseeesseeasensnneenns 223
CALCulate<n>:LIMIt<II>:LOWEISHIFL........cotiiiiiii ittt
CALCUIate<n>:LIMIt<Ii>LOWEISTATE. ... ..oiiiieiie ettt ettt et ee et e et et e e et e e steaenneeeneeenneeaneas
CALCulate<n>:LIMit<li>:LOWer[:DATA]
CALCUIate<N>:LIMIt<IEINAME ...ttt ettt et sae et e et e e b e snneenee
CALCUIAtE SN I LIMItSIISISTATE. .. ettt ettt ettt et e et e e e e bt e e e e e st e enbeeebeeanneesneeensaeaneas
CALCUIate<n>:LIMIE<Ii>:TRACE SIS ... it et e et e e e e et e e e et e e e nnae e e et e e eanneeeeanseeeannseeeannes
CALCulate<n>:LIMit<li>:TRACESIZICHECK. ...ttt et 224
CALCUIate<N>:LIMItIIZITYPE. ...ttt ettt ettt et e et e e e s e e beesneeeseeenseeabeaannaenns 217
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CALCulate<n>:LIMit<li>:UPPer:SHIFt...

CALCUIate<n>:LIMIt<lim>:UPPEISTATE. ....ccuiitiitiete ettt ettt nne e
CALCulate<n>:LIMit<li>:UPPEI[:DATA].....c.utt ittt ettt sttt e nne e
CALCUlate<n>:MARKEI<M>IAOFF ..ottt
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T ... 232
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ........ccotiiiiiiiiiire e sieeeseeeeeseee et eesteeeesnneeeesneeeeeneeeeannes 232
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL...........ccciiiiii e 232
CALCulate<n>:MARKer<m>:MAXIMUM[:PEAK]........oiiiii e 232
CALCulate<n>:MARKer<m>:MINIMUM:ILEFT.......ooo e nee e 233
CALCulate<n>:MARKer<m>:MINimum:NEXT.... ....233
CALCulate<n>:MARKer<m>:MINimum:RIGHL.. ... 233
CALCulate<n>:MARKer<m=>:MINIMUM[:PEAK]........ccctiiiiiiee e 233
CALCuUlate<n>:MARKEr<M>TRACE. ......c.iiiiiiiii ittt 226
CALCUIate<N>:IMARKEISIMIX ...ttt ettt ettt ettt et e e 226
CALCUIAtE<NZIMARKEISIMZIY 2. ettt e et e e et e e e e e e e st e e e asteeesasteeesnseeeeasseeeaasaeeeensseeennseeaennneees 227
CALCUIate<n>:MARKEI<MS[:STATE]......eit et etiee ettt et e et e e st e e s e e e e s aeeeesnbeaesanseeessseeeenneaeenns 225
CALCulate<n>:UNCertainty:COMMON...........oiiiiiiiiiie ettt et e e et eeaste e e e abeeeaanteeaaaneeeeanneeeaannes 176
CALCulate<n>:UNCertainty:DATAIFREQUENCY.........coitiiiiiiiii ittt 176
CALCulate<n>:UNCertainty:DATA:GAIN.. .
CALCulate<n>:UNCertainty:DATAINOISE. ......ccuiiiiiiiiiiieie ettt 177
CALCulate<n>:UNCertainty:DATAIRESUIS..........c.coiiiiiiii e 177
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty............ccccceiiiiiiiiiiiieesie e 178
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:COLD..........ccccceiiiiiiiiieeiiee e 178
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:HOT .........ccccoiiiiiiiiiieiicceeee e 179
CALCulate<n>:UNCertainty:ENRIUNCEaiNty..........cccoiiiiiiieiiieiie e 179
CALCulate<n>:UNCertainty:ENR:UNCertainty:COLD..........cccoiiiiiiiriieieie i 179
CALCulate<n>:UNCertainty:ENR:UNCertainty:HOT .........ccooiiiiiiiiiiei e 180
CALCulate<n>:UNCertainty:MATCh:DUT:IN:RL ....180
CALCulate<n>:UNCertainty:MATCh:DUT:IN[:VSWR].....c..tiiiiiiiiiiiitiiee et 180
CALCulate<n>:UNCertainty:MATCh:DUT:OUT:RL......coctiiiiiiiii ittt 181
CALCulate<n>:UNCertainty:MATCh:DUT:OUT[:VSWR]......c.uttiiiiiieiie ittt 181
CALCulate<n>:UNCertainty:MATCh:PREAMP:IRL.....cccuiiiiiiiiiiei ettt 181
CALCulate<n>:UNCertainty:MATCh:PREAMP[:VSWR].......cooiiiiiiiiiiiiiiiiee et 182
CALCulate<n>:UNCertainty:MATCh:SOURce:CALIbration:RL............ccciiiiiiiiiieiii e 182
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration[:VSWR].........ccoviriiriiiiriiniiicneee e 182
CALCulate<n>:UNCertainty:MATCh:SOURGCEIRL.......ccctiiiiiiiiiii ittt 183
CALCulate<n>:UNCertainty:MATCh:SOURce[:VSWR]... ....183
CALCulate<n>:UNCertainty:PREAMP:IGAIN. ........uuii ettt e e e e e b e e e eneeeeanes 183
CALCulate<n>:UNCertainty:PREaMPINOISE. ......ccoiiiiiiiiiieiie e 184
CALCulate<n>:UNCertainty:PREGMP:ISTATE. ......ciiiiiiiieiii ettt 184
CALCulate<n>:UNCertainty:SANalyzer:GAIN:UNCertainty?..........coo i 185
CALCulate<n>:UNCertainty:SANalyzer:NOISe:UNCertainty?...........ccccoeiieiiiiiiiiieeie e 185
CALCulate<n>:UNCertainty[:RESUILI?........coi ettt 184
DISPIAYIFORMAL. ...ttt bbbt b ettt ettt ae ettt nnean 130
DISPIay[:WINDOWSNS>JIMINFO[ISTATE]. .....eeiutieitit ettt ettt 231
DISPlay[:WINDow<n>]:MTABIe.... ...231
DISPIAY[:WINDOWSNZTSIZE ...ttt ettt ettt ettt b e bt e e st 130
DISPIay[:WINDOWSN>:TABLEITEM. ...ttt 207
DISPlay[:WINDOW<N>]:TRACEStZISYMBOIS. ......coiiiiiiiiiieitie et 207
DISPlay[:WINDow<n>]:TRACE<t>IUNCEMAINTY.......coiieiriiiieiieiieie e 208
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DISPlay[:WINDow<n>]:TRACE<tZIX[:SCALER].....ce ittt
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:AUTO
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEI:BOTTOM......cciiiiiiiiiiieaiee ittt 209
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALELRLEVEL.......ccceiiiiiiiiiiiiiee e 157
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEI:AUTO........ooiiiiiiiiiiaiieeie e 158
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELTOP......ciitiiiiiiiie et 210
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE...........cccccittiiiiiiiaiii it 210
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing:APERtUre...........c.cccooriiiiniiiiiiiiieenee 211
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOO0thing[:STATE]........cerreereiiirirriiiienre e 212
DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<I>[:STATE].....cceetiuiiiiiiiieiiie ittt 211
FORMat:DEXPOMDSEPAIAON. ........eiiieiiiiie ettt ettt ettt et e e et e e s nnee e e anaeeeaanbeeeeanbeaesnneaens 213
FORMat:DEXPOIMFORMEL........ccuiiiiiiiie ettt ettt ettt et e st e e eae e et e e sseeeseesnnaenseeenseenseeanneas 213

FORMat:DEXPort:HEADer
FORMat:DEXPort:TRACes

FORMEIIDATA] .ottt ettt ettt e ettt et e et e e aeeeseeeaseeeaseeabeeesseeesseemseeseeenseesseeanseeenseensaesseeeseesnsennnaeanes
INITiate:SEQUENCEIABORL. ..ottt h ettt b e e bt e st e bt et eabeeenes 187
INITiate:SEQUENCEIMMEIALE. ... eeiiiiii ettt ettt e et e e e eae e e e ae e e e enneeeaenneeean 188
INITiate:SEQUENCEIIMODE..........ooiiiiee ettt e s e st e e e et e e et e e e snsaeeesnseeeeanseeeanneeeeanseeeennneeens 188
INITIGtESNZICONTINUOUS. ...ttt ettt h e b e a et ekt e e bt e bt e e s bt e eh bt e bt e eh b e e sbeeeme e e bt e enbeeabeeanne 186
INITiate<n>[:IMMediate]..

LN UL o0 I =Y 1U =Y T o RS SR
INPULATTENUALIONIAUTO ...ttt et h ettt e ab e e bt e ab e e bt e eat e et e et e e abeeaneees 159
INPUt:ATTenUationN:AUTO:IMODE..........o ittt ettt e e e he e e s e e eaeeeteesseeeseesneeenaeenes 160
LN U1 0@ N [T o1 (o SRS
INPULICOUPTING. ...ttt ettt h e ea e bt et e e b b e e e bt e ehe e e bt e ehb e e bt e ene e e bt e enbeeaneeanne
INPUEIDPATI ettt ettt et e e a et e bt e e ab e e bt e ehee e seeeateeeseeeabeeeaeeemseeanseenbeeeseaenseeenneeseaans
INPut:EGAIn[:STATe]

INP UL FILTErHPASS :STATE]. ..ttt ettt ettt e et e e ettt e e et e e e e s e e e eas e e e e saseeeesseeeenseeeeenseeesnneeeas 191
[NV o [ =Y e [T S N [ P U OTP SRR URPRURRPR 191
INP UL GAINISTATE. ..ottt ettt ettt et e et e e et e et e e eae e et e e sseeeseeeaseeseeenseesseeenseeesseenseesseeenseesnneenseeans 161
INPULIGAINIVALUE]. ..tttk b e et ekt e st h et e skt e eh bt e bt e ehb e e be e embeeebeeenbeeabeeenne 162
INPUEIMPEAANCE. ...ttt ettt e ettt e e et bt e e e ae et e ek et e e e eb e e e e mbe e e e emteeeeanseeeaaneeaeanneeean 190
INPUt:SANAIYZEM AT TENUATION. ...ttt ettt ettt b ettt e nbeeeanes 160
INPut:SANalyzer: ATTENUAIONIAUTO ..ottt ettt et abe e es 160
INPULISELECL. ...ttt ettt et e a ettt e e ae e e beeehe e e st e eaeeeseeemeeeeaeeeneeaneeenseenseaennas 159
INPULTYPE ...ttt ettt ettt et e e 2 e e e st e et e e es e e et e e esseeaseeease e beeesseesaseeaseeesseeseesnsaeseeenseesaeans 159
INSTrumMENt:CREGIEIDUPLICALE. ......coutieiiiieiie ittt ettt et e et e nnee et e 118
INSTrument:CREate:REPLace

INSTrumMENE:CREGIE[INEW]......eiiiiiii ettt ettt ettt
INSTIUMENEDELELE. ...ttt b et h ettt e h e et e e s e e bt e et e e bt e enbeeabeeenes

IN S T UM LIS T 2. ettt ettt et e e ae e e et e et e e et e e ehe e e s e e eabeebeeemeeeebeeenseeseeenbeeaneaanneas 120
INSTIUMENTERENGME. ..ottt e e e sttt e e st e e e s se e e eseeeeanseeeeenseeeesnseeeanseeeeanseeeannseeean 121
INSTIUMENIESELECE]. ... eei ettt e e e e e e e et e e et e e e e ba e e e sas e e e e saseeeaaeaeeenseeeeenseeeas 122
LAYOUL:ADD[:WINDOW]?......c. ettt ettt ettt ettt b e e st e e st e e mt e et e e e s s e e sheeemsaeeseeebeaassaenneeenneeaseeanns 123

LAYout:CATalog[:WINDow]?...
LAYout:IDENTify[:WINDow]?
LAYOULIMOVEIWINDOW]. ...ttt ettt ettt ettt ettt b et e e st e et e et e e e ss e e eneeemseeeseeebeeensaanneeenraeaneaanne
LAYOUt:REMOVE[IWINDOW]. ...ttt ettt bttt ettt ettt et et e s e ennees
LAYout:REPLace[:WINDow]
[N o TU L ] o I 1 (=Y ST RUPPRN
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LAYout:WINDow<n>:ADD?.......

LAYOUt:WINDOWSNZIIDENLIfY 2.ttt ettt ettt et e et e et e e e e e e st e emeeeaseeenbeeeneeanneean 128
LAYOUL:WINDOWSNZIREMOVE. .....ccutiiiiiiieeeiee et e et e e st e ettt e e ste e e ssstee e anseeeaasaeeeasaeeesnseeeesnsaeeesnseeeensneeeanes 129
LAYOUL:WINDOWSNSIREPLACE. ...ttt ettt e e 129
MMEMOTY:STORESNZITRACE. ...ttt ettt et e ettt et e e bt e ebeeese e e eaeeenseeeseeebeeeneaeseeenreenseaanns 214
OUTPUL: TRIGEr<tP>DIRECHON. ......eiiiiiiiie ittt ettt 173
OUTPULTRIGEISIPZILEVEL. ...ttt ettt s 173
OUTPULTRIGGEISIPZIOTY PR, ittt ettt ettt e s e e bt e eae e e se e et e e eteeenneeeneeennaeneas 174
OUTPUt: TRIGEr<tp>:PULSEIMMEIALE. .........ooiiiiiiiiiiitei et 174
OUTPut: TRIGger<tp>:PULSe:LENGth
SOURce:EXTernal:FREQUENCY:OFFSet<Of>........ooiiiiiii e 193
SOURce:EXTernal:FREQuency[:FACTOrl:DENOMINGTION. .......c..iiiiiiiiiiii i 193
SOURce:EXTernal:FREQUENCY[:FACTOITINUMETALON. .........ciiiiiiiiiiieiiie ettt 193
SOURce<si>:EXTernal<gen>:POWEIT:LEVEI].......ccoiiiei ettt e e 193
SOURces<si>:EXTernal<gen>:ROSCillator:SOURCE]..........cciruiiiiiiiiiiiiiiie et 193
STATUS:OPERGIONICONDITION?.....tieiii ettt ettt e et sae et e e st e e beesnee s 240
STATUSIOPERGHONIENABIE. ...ttt ettt ettt e e beeete e e et e eaeeeseeeneeeabeeannaanns 241
STATUS:OPERAON:INTREANSIION. ....cciiiieiiiie et e e st e e s e e e e e e s e e e enneeeeenneeeennnenan 241
STATus:OPERation:PTRansition.. ... 241
STATUS:OPERGHON[IEVENL]?. ...ttt ettt e b e et e st e et eesaeeeneeeeneeennaeaneas 240
STATUS:QUESHONADIEICONDIION?.....iiiie ettt et e e e e s e e e st e e ene e e e snseeeesnseeeanneeeanneneennnes 240
STATus:QUEStionable:CORRECION:CONDITION?..........ueiiiiiiiiiiiii et 240
STATus:QUEStionable:CORRECHON:ENABIE.........ccoiiiieiiie ettt e e e e e 241
STATus:QUEStionable:CORRECON:NTRANSIHION. .....ccuiieiiiiie et eeee e 241
STATus:QUEStionable:CORRECtiON:PTRANSIHION. ..........oiiiiiiiiiiii e 241
STATus:QUEStionable:CORRECHON[:EVENL]?......c.oiiii s 240
STATUS:QUESHONADIEIENABIE. ... eieeeieie ettt ettt e e st e e et e e e snee e e e s e e e e nseeeaanseeesnnneeeanneeens
STATus:QUEStionable:LIMit: CONDition?. .
STATUs:QUESHONADIELIMItIENABIE........c..iiiiiiiie ettt ettt e et enee e

STATus:QUEStionable:LIMit:NTRansition
STATus:QUEStionable:LIMit:PTRansition

STATUs:QUESHON@DIE:LIMIt[IEVENE]?. ...ttt 240
STATUS:QUESHONADIEINTRANSITION. ...ttt 241
STATUS:QUESHONADIEIPTRANSIIION. .....cuiiiiiiiiiiiii et 241
STATUS:QUESHONADIE[IEVENL] ...ttt 240
SYSTem:COMMunicate:GPIB:RDEVice:GENerator<gen>:ADDRESS............ccccoiiruiiiiiiiiiiie e 194
SYSTem:COMMunicate:RDEVice:GENerator<gen>:INTerface....

SYSTem:COMMunicate:RDEVice:GENerator<gen>:TYPE..........cccciiii et

SYSTem:COMMunicate: TCPip:RDEVice:GENerator<gen>:ADDRESS...........ccccciimiiiiiiniiiiienie e 194
SYSTem:CONFIGUrEIDUTIGAIN. ...ttt ettt ettt et be et e et eebeeaneeens 162
SYSTeM:CONFIGUrEIDUT:STIME. ...ttt ettt nb ettt enee s 163
SYSTem:CONFigure:GENerator:CONTIOLSTATE. ....c.uiiiiiiiie ittt 195
SYSTem:CONFigure:GENerator:INITIaliS€IAUTO ...ttt e 195
SYSTem:CONFigure:GENerator:INITialise[:IMMediate]..........ccueiiiiiiiiieeeie e 195
SYSTem:CONFigure:GENerator:SWITCh:AUTO.......ccuiiiiiiiieiii ettt 196
SYSTem:PRESet:CHANnel[:EXEC]...

SY STEMISEQUENCET ...ttt ettt et h ettt sh et e bt e e bt st e et e e saa e et e e sane e

LR AN O =T o e O ] o OSSR

TRACESNZ[IDATA]?. ettt et h et a et h et b ettt ettt ettt 131
TRIGGEr[:SEQUENCELDTIME. ...ttt 164
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TRIGger[:SEQUEeNCe]:HOLDOF: TIME].........iitiiiiieiie ittt
TRIGger[:SEQuence]:IFPower:HOLDoff

TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. .....ccuiiiiiiiii ittt 165
TRIGGEr:SEQUENCELLEVEIIFPOWET......cuiiiiiiiit ettt 165
TRIGGer[:SEQUENCE]:LEVEIRFPOWET........c..oiiiiiiiiie e e 166
TRIGger[:SEQuence]:LEVEI[:EXTErNalSPOIT>].....cc..iiiiiiiiiiii ittt 165
TRIGGEM: SEQUENCE]I:SLOPE. ...ttt b ettt e sttt e e st e bt e et e e eneeebeesneeanne 166
TRIGGEr[:SEQUENCEL:SOURCE.......couiiiiiieii ettt sttt 166
TRIGGer[:SEQUENCE]:TIMEIRINTEIVAL......coiuiiiiiiiiiiie et 167
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Index

Symbols
2nd stage Correction ..........ccoceeeiiieeniiiiee e 36, 69

A

Aborting

SWEED ittt
AC/DC COUPIING vt
ALENUALION ..ot
Auto level range ...
AVETAGING .ottt

B

Bandwidth
RESOIULION ..oeeiieiiieee e 39, 69

Cc

Calibration .........ccccveeeeieiiieeee e 36, 69, 86
RECAIl ..o 38
SAVE oottt e e e 38

Capture time
see also Measurement time ...........cccceveiiiiiniiennens 157

Center freQUENCY ......oooviiiiiiiiiei e 48

Channel
Creating (remote) ........ccovverveeiiiiiienie e 119, 122
Deleting (remote) ......cocoviiiiiiiiiiiiiiec e
Duplicating (remote) ...
QuErying (TeMOLE) ......ovvvieerieeieieeee e
Renaming (remote) ........cccevvieiiiiniiiicccecee 121
Replacing (remote)
Selecting (remote)

ClBAT e e e

Closing

Channels (remote) ........cccoovviriiieiiiiiieiee e 119

WiINdows (remote) ........coovvriiiiiiiiiiiieieeee e 129
Comment

Limit lINES oo 110
Comepatibility

Limit lINES oo 108
Continuous gating

Programming example .........ccccooiiiiiniiniicnee 175
Continuous sweep

SOMKEY .t 85
Conventions

SCPI commands .......ccccoveiiieieiiiee e 114
Copying

Channel (remote) ........ccoeviiieeiiiiieeee e 118

TIACES .uveeeeiee ettt e et e et e e e e e 99
D
Data format

REMOLE ..o 214
Decimal separator

Trace eXPOrt ......ooiiiiiiiiiiie e 101, 102
Deleting

Limit line values .........cccoiiiiiiiiiiiie e 111
Delta markers

DefiNiNg .o 104
Direct measurement ..........cccooiiiiiiiiii i 54
Direct measurements ..........ccccoiiiiiiiieinee e 30
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