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Documentation overview

1 Preface

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

1.1 Documentation overview

This section provides an overview of the FPL user documentation. Unless specified
otherwise, you find the documents at:

www.rohde-schwarz.com/manual/FPL

1.1.1 Getting started manual

Introduces the FPL and describes how to set up and start working with the product.
Includes basic operations, typical measurement examples, and general information,
e.g. safety instructions, etc.

A printed version is delivered with the instrument. A PDF version is available for down-
load on the Internet.

1.1.2 User manuals and help

Separate user manuals are provided for the base unit and the firmware applications:

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

® Firmware application manual
Contains the description of the specific functions of a firmware application, includ-
ing remote control commands. Basic information on operating the FPL is not inclu-
ded.

The contents of the user manuals are available as help in the FPL. The help offers
quick, context-sensitive access to the complete information for the base unit and the
firmware applications.

All user manuals are also available for download or for immediate display on the Inter-
net.

1.1.3 Service manual

Describes the performance test for checking compliance with rated specifications, firm-
ware update, troubleshooting, adjustments, installing options and maintenance.
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1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

Documentation overview

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS):

https://gloris.rohde-schwarz.com

Instrument security procedures

Deals with security issues when working with the FPL in secure areas. It is available
for download on the internet.

Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.

Specifications and brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the FPL. It also lists the firmware applications and their order num-
bers, and optional accessories.

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

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

Release notes and open source acknowledgment (OSA)
The release notes list new features, improvements and known issues of the current
software version, and describe the software installation.

The software uses several valuable open source software packages. An open source
acknowledgment document provides verbatim license texts of the used open source
software.

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

Application notes, application cards, white papers, etc.

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

See www.rohde-schwarz.com/application/FPL
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Conventions used in the documentation

1.1.9 Video tutorials

Video tutorials that show you how to get started and perform basic tasks with the FPL
are available on the Rohde & Schwarz internet site:

https://www.rohde-schwarz.com/manual/r-s-FPL-trying-out-basic-measurement-tasks-
manuals_78701-567115.html

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@RohdeundSchwarz

1.1.10 Calibration certificate

The document is available on https://gloris.rohde-schwarz.com/calcert. You need the
device ID of your instrument, which you can find on a label on the rear panel.

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.
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Conventions used in the documentation

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

2 \Welcome to the noise figure measurement
application

The R&S FPL1-K30 is a firmware application that adds functionality to perform "noise
figure" measurements to the FPL.

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

This connector is part of the "Additional Interfaces" hardware option R&S FPL1-B5.

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 FPL user manual.

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

www.rohde-schwarz.com/manual/FPL

Installation

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

FPL.
e Starting the noise appliCation............oc i 11
e Understanding the display information............ccccciiiiiiiii e 12

2.1 Starting the noise application

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

To activate the R&S FPL Noise Figure measurements application

1. Select [MODE].

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

2. Select the "Noise Figure" item.

“}+ Noise Figure

The FPL opens a new measurement channel for the "noise figure" measurement
application.

User Manual 1178.3405.02 — 11 1"


http://www.rohde-schwarz.com/manual/FPL1000

R&S®FPL1-K30 Welcome to the noise figure measurement application

2.2

Understanding the display information

All settings specific to "noise figure" measurements are in their default state.

Multiple Channel setups and Sequencer Function

When you activate an application, a new channel setup 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 channel setups that can be configured at the same time depends on the
available memory on the instrument.

Only one measurement can be performed at any time, namely the one in the currently
active channel setup. However, to perform the configured measurements consecu-
tively, 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 channel setups are updated in the tabs (as well as
the "MultiView") as the measurements are performed. Sequential operation itself is
independent of the currently displayed tab.

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

Understanding the display information

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

User Manual 1178.3405.02 — 11 12



R&S®FPL1-K30

Welcome to the noise figure measurement application

User Manual 1178.3405.02 — 11

Understanding the display information

x
Noise Figure

Noise X

ENR (Table) DEFAULT Mode Direct
2nd Stage Corr On
Calibration 2017-05-18 11:24

®1Crw | 2Gain

MultiView =2 Spectrum X
Ref g (Auto) 48.23dBm RBW 3 MHz
Att 9 0dB  SWT 300 ms

AVG 1
1 Noise Figure 9

0

Frequency
4l Config

put
. q Settings
ENR/TEMP
‘ Settings

Loss
‘ Settings

. Meas
. ‘I settin gs
- Uncertainty

100.0 MHz “| Calculation

CE\ 3 Y-Factor

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

®1Crw 4 Result Table [T1]

200 pts 290.0MHz/ (RF)
Result

Y-Factor ‘B
I Config

12.57 dB
12.57 dB
12.56 dB
12.56 dB
1253 dB
1252 dB
1253 dB
12.52dB
12.53 dB
12.52 dB
12.51dB
12.50 dB
1250 dB
12.48dB ~

Gain
21.64dB
21.66 dB
21.69dB
21.724d8
21.74 dB
21.76 dB
21.77dB
21.78 dB
21.76 dB
21.70dB
2166 dB
21.60dB
21.56 dB
PAREN:)

Noise
292dB
291dB
PAEY: ]
292dB
2.95dB
2.95dB
294
294
293 dB
293 dB
2.94dB
2.95dB
2.94dB
297d8B

X RF
? 100.000 MHz
114,573 MHz
129.146 MHz
143.719 MHz
158.291 MHz
172.864 MHz
187.437 MHz
202.010 MHz
216.583 MHz
231.156 MHz
245.729 MHz
260302 MHz
274.874 MHz
289.447 MHz

Calibrate

Display
4 Config

BT
Cm"

Overview
200 pts  290.0 MHz/ (RF)

(&)

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

18.05.207
1310

- Ready

1 = Toolbar

2 = Channel setup bar
3 = Diagram header

4 = Result display

5 = Softkey bar

6 = Status bar

Channel setup bar information

In the R&S FPL Noise Figure measurements application, the FPL shows the following
settings:

Ref Level Reference level of the FPL.
Att Attenuation of the FPL.
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:
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Understanding the display information

2 Gain

Figure 2-2: Window title bar information for the R&S FPL Noise Figure 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.

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 FPL shows a corresponding message in the status
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

® Increase the reference level.
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3 Measurements and result displays

The R&S FPL1-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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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 FPL Getting Started.

NOISE FIGUIE .. ettt e e e e e e e e e e e e e e e e e e e s s enees 16
(C 7= 1o TP PPPPRPRRRR 17
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ENR MEASUIEA......cooeeei ettt e e e et 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
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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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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 102

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 102

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 102
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 102
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 102
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 102
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 102
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 102
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 102
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 102
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? '1l',RIGH,DPH, see LAYout:ADD[:WINDow]? on page 102
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? '1l',RIGH,DPC, see LAYout:ADD[:WINDow]? on page 102
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.

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

For more information, see Section 6.1.2, "Configuring numerical results", on page 80.

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

Remote command:

LAY:ADD:WIND? '2',RIGH,RES see LAYout:ADD[:WINDow]? on page 102
Results: TRACe<n>[:DATA] ? on page 109

Table items: DISPlay [ :WINDow<n>] :TABLe: ITEM on page 156

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 Section 6.1.2, "Configuring numerical results", on page 80.

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

The size of the table depends on the number of active markers and the way you have
configured the table in the "Result Config" dialog box. For more information, see Sec-
tion 6.4, "Using markers", on page 86 and Section 6.1.2, "Configuring numerical
results", on page 80.

4 Marker Table
Type Ref " Trc Stimulus

N1 1
NL 1
N1
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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.
e 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 102
Results:

CALCulate<n>:MARKer<m>:Y? on page 175
CALCulate<n>:DELTamarker<m>:Y? on page 178
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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 Image freqQUENCY FEJECHION. ... . e e e e e e 31
e Calibration (2nd stage COrreCtion)........cc.uueeeiiiiiiiei e 34
®  USIiNG SMArt NOISE SOUICES......ccuuiiiiiiiiieieeeeie i e e e e e e s s re e e e e e e e e e e sasnnnnnee 37
e Separating signals by selecting an appropriate resolution bandwidth.................... 38
e Analyzing several traces - trace MOdEe...........ceeeriiiiiiiiiiiiiiiieie i e e e e e eeeeeeeeeens 39
®  USING MAIKEIS...ccoiiiieieiiiieeris e e e e e e et ee ettt aeseeeeeaeaaaaaeaeaeeeeeennnnsnnes 39

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 FPL is a prerequisite for
the R&S FPL Noise Figure 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.

RF Input
P —

MNoise
Source
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411

41.2

Tuning modes

The application provides several measurement modes or tuning modes.

@  SWEPE MEASUIEMENTS....ciiiiiiiiiiciciiie e e e e e e e e e e e ee e se s e e e e eeaaaaaaaeeeeeeenes 27
e Frequency table MeasuUremMENtS.........coooiiiiiiiiiiccccceieee e 27
e Single frequeNCY MEASUIEMENTS.......ciii i 28

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 38 and Section 5.2.3, "Using a frequency
table", on page 48).
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4.1.3 Single frequency measurements

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

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

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

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 Section 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.

4.2 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
FPL Noise Figure 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 54 with resistor characteristics, but is not restricted to those cases.

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

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 Results

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
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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.

@ Returning to automatic measurement mode

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

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

4.3 DUT types

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

The R&S FPL Noise Figure measurements application supports measurements on
DUTs that work on a fixed frequency as well as measurements on frequency-convert-

ing DUTs.
e Measurements on linear DUTs (direct measurement)..........cccooeueeeiinniiieeieiiieenenn. 30
e Measurements on frequency converting DUTS........occciiiiiiiiineecicee e 30

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

Spectrum L~ Display

Analyzer Config

4.3.2 Measurements on frequency converting DUTs
A frequency converting DUT converts the RF frequency to an intermediate frequency

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

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 FPL Noise Figure measurements application supports only the fixed LO fre-
quency measurement method.

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.

® fgr + f o for up-converters

® frr - fLo for down-converters

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

4.4 Image frequency rejection

Frequency converting DUTs convert a radio frequency (RF) to an intermediate fre-
quency (IF). The IF is lower than the RF 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 52.
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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.

£l

ﬂF 1'-FlF fLD Jr-irr“.a-;ne

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

fimage = Upper sideband = f o + fi¢

If image rejection is on, the results have a 3 dB error. 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.

V000
[ | (1 %
| | | | 595 dB
fir fer fo firra-;:m

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.
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|2/

10002024
I //Kéx dB
|
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Jf-||: 1:HF fLD Jr-irr':'.-;a

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
+28V
[ b il ] ~
Moise Source Moise RF .
(2) Control T Source » Low Pass o Mixer ]
e ., r W
IR
+28 WV

(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
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measurement is similar to measurements on a mixer with an average sideband sup-
pression.

4.5 Calibration (2nd stage correction)

The calibration procedure of the application measures the inherent noise of the FPL
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 FPL Noise Figure measurements applica-
tion, perform a calibration before a single frequency measurement for increased accu-
racy.

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.
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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.

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

O 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" section in the FPL user manual.

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

RF Input

Noise
Source

Figure 4-1: Noise figure calibration setup
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Calibration (2nd stage correction)

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 FPL.
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".

Calibration Save

Calibration
Save

i
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 135

Calibration Recall

Calibration
'| 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 FPL-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.
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Recalled Calibration Results
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

Remote command:
[SENSe: ]CORRection:RECall on page 135

4.6 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 FPL 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
FPL, 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
FPL Noise Figure 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 FPL-B28V option). The R&S FPL-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 FPL Getting Started User Manual.
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4.7

Separating signals by selecting an appropriate resolution bandwidth

Test Setup

Connect the smart noise source to the Lemosa Power Sensor / Noise Source Control
connector on the FPL. (For models without a Lemosa connector, connect the SNS to
the BNC Noise source control connector and a USB connector on the FPL.) Then con-
nect the SNS output to the DUT or the RF Input connector on the FPL. Only one SNS
can be active on the FPL 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
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 Section 5.2.3, "Using a frequency table",
on page 48). 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.
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4.8 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.

1 MNoise Figure ol Clrw e

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

If you change the scaling of the y-axis, the FPL 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.

4.9 Using markers

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

When you activate a marker, the application automatically positions it on the first mea-
surement point (left border of the diagram) of trace 1, regardless of how many traces
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Using markers

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

1 Noise Figure o1 Clrw
-0.08 dB

200.0000000 MHz

3.24 dB

400,0000000 MHz

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

The application always positions the marker on the trace with the lowest number that is
in Clear/Write trace mode. To set the marker on another trace, use the "Marker to
Trace" function. With this function, you can also position a marker on a trace that is in
"View" trace mode, e.g. to compare measurement results. Note that at least one active
marker has to be a normal marker.
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1 Noise Figure o1 Clrw i
M2[2] 2.98 dB
500.0000000 MHz

M1[1] 3.23 dB
500,0000000 MHz

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

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

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

-21.90 dB
-3.9180 GHz

-25.87 dBm
13.1970 GHz

The following information is displayed there:

® 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.
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Configuration overview

5 Configuration

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

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

This connector is part of the "Additional Interfaces" hardware option R&S FPL1-B5.

When you activate a measurement channel in the R&S FPL Noise Figure measure-
ments application, a measurement for the input signal is defined with the default con-
figuration. The "Noise Figure" menu is displayed and provides access to the most
important configuration functions.

@ Unavailable hardkeys
Note that the [AMPT], [BW], and [TRIG] keys have no contents and no function in the
R&S FPL Noise Figure measurements application.

o ConfiQUuration OVEIVIEW.........coiiiiiiiiiii ettt 42
e Defining the measurement freQUENCY.........ccooiiiiiiiiiiie e 44
e Selecting DUT CharacteriStiCS.........covcciuiiiiiiieiieee et a e 51
o Configuring the NOISE SOUICE........cciiiiii i e e e e e e e e e e e eeeees 52
o Configuring additional 10SS.......ccccociiiiiiiii e 60
o Configuring the @nalyzZer.......... ..o 65
e Using the uncertainty calCulator...........c...ueiiiiiiiii e 69
o Performing MeasuremMENTS......ccooi i 75
e Configuring inputs and outputs of the FPL........ccccoviiiiiiiii s 77

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.

|54 R

Gu

Overview
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Configuration overview

Calibration

Noise Loss | o Spectrum

L .
Source Calibration Analyzer e

Source Constant  IF 2nd Stage Corr On
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 Section 5.4, "Configuring the noise source", on page 52.

2. Spectrum Analyzer
See Section 5.6, "Configuring the analyzer", on page 65.

3. Calibration
See "Calibrate" on page 76
To perform a measurement

1. Noise Source
See Section 5.4, "Configuring the noise source", on page 52.

2. Input and output losses
See Section 5.5, "Configuring additional loss", on page 60.

3. DUT configuration
See Section 5.3, "Selecting DUT characteristics", on page 51

4. Spectrum Analyzer
See Section 5.6, "Configuring the analyzer", on page 65.

5. Display Configuration
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5.2

5.2.1

0,

Defining the measurement frequency

See Section 6.1, "Configuring the display", on page 78

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 setup
Select "Preset Channel" in the lower left-hand corner of the "Overview" to restore all
measurement settings in the current channel setup 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 channel setups on the FPL (except
for the default channel setup)!

Remote command:
SYSTem:PRESet : CHANnel [ :EXEC] on page 101

Specific Settings for

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

Select an active window from the "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.

Defining the measurement frequency

o  DefiniNg @ freqQUENCY S .ccii it 44
e Configuring single frequency MeasureMeENtS. .........uueeeveeereeiiiiiciiineieeeee e e e e e sseenneees 47
e Using a freqUeNCY table..........coiiiiiiieeee e 48

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.

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

Frequency Settings . X

Frequency Config Frequency Table DUT Settings

Tuning Mode Sweep

Frequency/Span

(s 13.255 GHz

St 2.649 GHz

I L1 Te 1Y oo [= TSP 45
LT o1 (Y SRR 46
ST = o PSSR 46
Start and StOP FreQUENCY......ccoi ittt e e e e e e e e e e e e snnnnes 46
(Measurement) POINTS.....cciiiii ittt e e e e e e e e e e e e e e e e s s e annreaneees 46
] (= o 1P 47

Tuning Mode
Selects the tuning or measurement mode.

For more information, see Section 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.

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

Table" For more information, see Section 5.2.3, "Using a frequency table",
on page 48.

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

quency" For more information, see Section 5.2.2, "Configuring single fre-

guency measurements"”, on page 47.

Remote command:

Frequency sweep measurement:
[SENSe:]CONFigure:LIST:CONTinuous on page 112
[SENSe:]CONFigure:LIST:SINGle on page 112
INITiate<n>[:IMMediate] on page 151

Single frequency measurement:

[SENSe: ]CONFigure:FREQuency:CONTinuous on page 111
[SENSe:]CONFigure:FREQuency:SINGle on page 112
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INITiate<n>[:IMMediate] on page 151
Query: [SENSe: ] FREQuency :MODE? on page 116

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.

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

Remote command:

Frequency list measurement:

[SENSe: ] FREQuency:CENTer on page 112
Single frequency measurement:

[SENSe: ] FREQuency:SINGle on page 114

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

Remote command:
[SENSe: ] FREQuency: SPAN on page 115

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.

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

Remote command:

Start frequency:

[SENSe: ] FREQuency: STARt on page 115
Stop frequency:

[SENSe: ] FREQuency: STOP on page 116

(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 114
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Defining the measurement frequency

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 115

5.2.2 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.

Frequency Settings o

Frequency Config DUT Settings

Tuning Mode Single Frequency

Freq.

Single 10.0 MHz

Coupled to Frequency Table On Off

Points

ST Lo L= ( =Te (01T o (o3 T PRSP 47
Coupled 10 SWEEP LiSt...uiiiiiiiiiiii it e e e e e e e nnnne 48
(Measurement) POINTS.......iuiii it e e e e s e e e e e e e e s s e sannrenaeees 48

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 114
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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 114

(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 114

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.
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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

FrequENCY TabIe. . ...t s e e e s ee e e 49
L0 == T =T o =R 50
Populate TabIe..........eeeeiieieei e e 50
1o 1ST=T o S P TP PP OPOPPPP 50
=[] (TSP 50
[ aoTo]  a A =5 d oo SO PUPPRPPPPPN 50

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 @a maximum of 10001 points).

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.

If the RBW and sweep time settings are set to "variable" in the measurement settings
(see Resolution Bandwidth (RBW) and "Sweep Time" on page 66), you can also
define those values in the frequency table.
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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 38.

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 66), 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 38.

Remote command:

[SENSe: ] FREQuency:TABLe : DATA on page 113

[SENSe: ] FREQuency:LIST:DATA on page 113

RBW and sweep time set to variable: [SENSe: | BANDwidth:LIST:DATA
on page 113

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

Delete
Deletes the currently selected measurement point.

Import / Export
Opens a dialog box to select 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 49).

For details on the required file format, see Section A, "Reference: frequency table file
format", on page 192.
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Selecting DUT characteristics

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

Frequency Config = Frequency Table = DUT Settings

Mode Fixed LO, Down Conv

Mixer Settings

LO fixed 0 Hz

[NEEEGG = GLY 999.99 dB

3 IF
Start 10.0 MHz Start 10.0 MHz
Stop 6.0 GHz S5top 6.0 GHz

LO
Fixed 0 Hz

Mode
Selects the measurement mode.

The required measurement mode depends on the type of DUT you are testing. For
more information, see Section 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 118
LO type: [SENSe: ]CONFigure:MODE:SYSTem: 1O on page 117
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5.4

5.4.1

Configuring the noise source

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 117

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 117

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 Section 4.4, "Image frequency rejection”, on page 31.

Remote command:
[SENSe:]CORRection:IREJection on page 118

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
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. ....... i, 52
e Using an ENR or temperature table...........ccccoeiiiiiiiiiici e 56

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.
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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.

ENR/TEMP Settings

ENR/TEMP Settings Table Settings

Auto Select SNS On Off

MNoise Source MNoise Diode =

o Constant 15.0 dB

. Table v

Common Noise Source

Temperature

AULO SEIECE SINS.....eeceeee e e e e e e s et e e e e s ee b e eaeresaaseeaeees 53
NOISE SOUICE.......ceeieieieeeeeeeeeete e e e e e e e e e e e e eeeeeeeeeeee e e e e eesesassar e b as e aaseseseeeaaaaaasaseeserenns 54
MEASUIEIMENT. ...ttt ettt e e e ettt e e e e e e e eab s e e e e eetaaeeeeesentanaaeeeeenes 54
COmMMON NOISE SOUICE. ....uuuiieeiiiitiie ettt e e e et e e e e e e eet e e e e e eeesaaaesaessrstanaeeeeeesans 55
(072111 o] = 1170 o 1SRN 55
LT 0] 0 1= = 0 = SR 56
Auto Select SNS

If enabled (default), the R&S FPL Noise Figure measurements application automati-
cally recognizes a connected smart noise source and uses it for the noise measure-
ment. 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 FPL Noise Figure measurements application.
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If "Auto Select SNS" is ON and a SNS is connected, a green message with information
about the connected SNS is displayed:

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 49).

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 124
[SENSe:]CORRection:ENR[:MEASurement] : SNS: SRNumber on page 126
Calibration: [SENSe: ]CORRection:ENR:CALibration:TYPE on page 121
[SENSe:]CORRection:ENR:CALibration:SNS:SRNumber on page 126

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

If the noise characteristics are based on a table, the ENR level and temperatures typi-
cally depend on the measurement frequency. You can select an existing table from the
dropdown menu next to the radio button, if it is active. For more information on ENR
and temperature tables, see Section 5.4.2, "Using an ENR or temperature table",

on page 56.

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 124
Constant ENR: [SENSe: ] CORRection:ENR[:MEASurement] : SPOT on page 124
Select table: [SENSe: ] CORRection:ENR [ :MEASurement] : TABLe: SELect

on page 122

Constant temperature: [SENSe: ] CORRection:ENR[:MEASurement] :SPOT:COLD
on page 125

Constant temperature: [SENSe: ] CORRection:ENR[:MEASurement] : SPOT:HOT
on page 125

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 121

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.
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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 Section 5.4.2, "Using an
ENR or temperature table", on page 56.

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

Remote command:

ENR mode: [SENSe: ]CORRection:ENR:CALibration:MODE on page 120
Constant ENR: [SENSe: ] CORRection:ENR:CALibration:SPOT on page 120
Select table: [SENSe: ]CORRection:ENR:CALibration:TARLe:SELect

on page 120

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

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

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 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 125

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.
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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

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 FPL 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.

NOISE SOUICE. .. uunieiieitee ettt et et e e e e et ettt e e e e e e e aab e e e e s eetaa e eeeeestannsaeserssnnaaanes 57
N L PR 58
o [ USSR 58
D=1 (= TS 58
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IMPOrt / EXPOrt TADIE......ueeieeiieeeee ettt e e e et e e e e e e e e e e s ennnes 59
Lo [ A =1 o] 1Y 59

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,o and Ty ).
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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 54.

Remote command:
[SENSe:]CORRection:ENR[:MEASurement] : TYPE on page 124

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 FPL 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 120

and: [SENSe: ]CORRection:ENR[:MEASurement] : TABLe: SELect on page 122
Diode: [SENSe:]CORRection:ENR[:MEASurement] : TABLe [ :DATA] on page 121
Resistor: [SENSe: ]CORRection:ENR[:MEASurement] : TABLe:TEMPerature]|:
DATA] on page 123

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 122

and: [SENSe:]CORRection:ENR[:MEASurement] : TABLe:SELect on page 122
Diode: [SENSe:]CORRection:ENR[:MEASurement] : TABLe [ :DATA] on page 121
Resistor: [SENSe: ]CORRection:ENR[:MEASurement] : TABLe: TEMPerature]|:
DATA] on page 123

Delete
Deletes the selected table.

Smart noise source tables cannot be deleted.

Remote command:

Diode: [SENSe:]CORRection:ENR[:MEASurement] : TABLe:DELete on page 122
Resistor: [SENSe: ]CORRection:ENR[ :MEASurement] : TABLe: TEMPerature:
DELete on page 123
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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.

Edit ENR Table

Name

Comment

Frequency
1.00000000 MHz 1.00 db

10.00000000 MHz 10.00 dB

Clear Table

Insert

Save Cancel

"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.
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"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 121

Edit temperature table: [SENSe: ]CORRection:ENR[:MEASurement] :TABLe:
TEMPerature[:DATA] on page 123

Edit input loss table: [SENSe: ]CORRection:LOSS:INPut:TABLe [ :DATA]

on page 129

Edit output loss table: [SENSe:]CORRection:L0OSS:0UTPut:TABLe [ :DATA]
on page 131

5.5 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 1= a1 T TN o 7 60
®  USING @ 10SS 1ADIE......eeeieiiiiiie e 63
5.5.1 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 [ 4 X

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 Input Loss

Source

Cutput Loss

1] 0T U1 10 7= RPN 61
OUIPUL LOSS.. et e e e e e e e e e e e e e et e e e e e e e e e e et et a e e s e e eeaaaaaaaaaees 62
(07111 0] =1 oo T 01T TP 62
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 Section 5.5.2, "Using a loss table",
on page 63.

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 129

Constant loss:

[SENSe:]CORRection:LOSS: INPut:SPOT on page 129

Select loss table:
[SENSe:]CORRection:L0OSS:INPut:TABLe:SELect on page 130
Temperature:

[SENSe:]CORRection:L0OSS:INPut:TEMPerature on page 131

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 Section 5.5.2, "Using a loss table",
on page 63.

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 131

Constant loss:

[SENSe:]CORRection:LOSS:0UTPut:SPOT on page 131

Select loss table:

[SENSe:]CORRection:LOSS:0UTPut:TABLe: SELect on page 132
Temperature:

[SENSe:]CORRection:L0OSS:0UTPut: TEMPerature on page 132

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 Section 5.5.2, "Using a loss table",
on page 63.

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 127

Constant loss:

[SENSe:]CORRection:LOSS:CALibration:SPOT on page 127

Select loss table:

[SENSe:]CORRection:L0OSS:CALibration: TABLe:SELect on page 128
Temperature:

[SENSe:]CORRection:L0OSS:CALibration:TEMPerature on page 128

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 FPL. 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.
= PSPPI 64
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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 129

Create output loss table:

[SENSe:]CORRection:L0OSS:0UTPut:TABLe [ :DATA] on page 131
Create calibration loss table:
[SENSe:]CORRection:L0OSS:CALibration:TABLe[:DATA] on page 128

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 129

Edit output loss table:

[SENSe:]CORRection:LOSS:0UTPut:TABLe [ :DATA] on page 131

Edit calibration loss table:
[SENSe:]CORRection:L0OSS:CALibration:TABLe[:DATA] on page 128

Delete
Deletes the selected table.

Remote command:

Delete input loss table:
[SENSe:]CORRection:LOSS:INPut:TABLe:DELete on page 130

Delete output loss table:
[SENSe:]CORRection:LOSS:0UTPut:TABLe:DELete on page 132
Delete calibration loss table:

[SENSe:]CORRection:LOSS:CALibration: TABLe:DELete On page 127

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

A g 1o IS =T [N 0o 4 { Yo 1o o TP 66
Resolution Bandwidth (RBW)........ccoiiiiiiiiiiiee ettt e e e e e e e 66
SWEEP TIME.. ittt e et e e e e e e e e e et e e e e et eaaeeeseesaasastaaaeeeeaaaaessesaannsnsranenens 66
ST= ] 11 T o TR T = TR 67
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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 Section 4.5, "Calibration (2nd stage correction)",

on page 34.

Remote command:

State: [SENSe: ]CORRection[:STATe] on page 135

Calibration measurement selection: [SENSe : ] CONFigure: CORRection on page 134

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

For more information on the resolution bandwidth, see Section 4.7, "Separating signals
by selecting an appropriate resolution bandwidth", on page 38.

"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 Section 5.2.3,
"Using a frequency table", on page 48);
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 133
[SENSe: ]BANDwidth[:RESolution] on page 133

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 38 and Section 5.2.3, "Using a frequency table",
on page 48).

"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 Section 5.2.3,
"Using a frequency table", on page 48);
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 136
[SENSe: ] SWEep: TIME on page 136

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 139

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 136

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

The reference level is the power level the FPL 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 FPL
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 68.

® "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 136
Automatic reference level:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:AUTO on page 137

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 138

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 137

Preamplifier
If the (optional) internal preamplifier hardware is installed on the FPL, 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.

The input signal is amplified by 20 dB if the preamplifier option is activated.

User Manual 1178.3405.02 — 11 68



R&S®FPL1-K30 Configuration

Using the uncertainty calculator

Remote command:
INPut:GAIN:STATe on page 138

5.7 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.

Uncertainty Calculati
Measurement Noise Source DuUT Analyzer
Output Match Input Match Output Match Ext PA Input Match

VSWR RL 1.15 VSWR RL VSWR RL VSWR RL
ENR Uncert 0.1dB Use Meas Values On off SA NF Uncert

DUT NF SA Gain Uncert

Same Source
for Meas and Cal on po8 DUT Gain

Calibration Noise Source

Output Match

[e])} off

SA NF

Frequency (IF) Ext PA

ENR Uncert 0.1dB PA Gain

Net SA NF

Guidelines (repeatability) ENR - SA NF [> 3 dB] NF Uncert +/- 0.44 dB
ENR - DUT NF [> 5dB]
DUT (NF+Gain) - SA NF [> 1 dB]
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@ 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

® |nput 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
If 2nd stage correction is on, but no calibration data is available, uncertainty is cal-
culated without the 2nd stage correction data.

® |nternal preamplification
® RF Attenuation

® Temperature

® ENR values

5.7.1 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.
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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.........ccccciiiiiiiiiiiiii e 71
USE SNS VAIUES.... .ottt et e e e e e e e e e e s e e e e aaaas 71
L@ 111 10 1Y/ =1 (] o S 71
ENR UNCEM(QINTY)...eeiiiiiieiiieee ettt ss et ee e e e e e e e e e e s st reeeeeeeaeeeeesaannnns 71
Temperature UNCEert(@iNty)......ccccuuuiiiieiieiee e e e e e e e e e e e eee s 72

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 140

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

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 146
CALCulate<n>:UNCertainty:MATCh:SOURce :RL on page 146
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration[:VSWR]

on page 146
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration:RL on page 146

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.
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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 143
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty on page 142

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 143
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:HOT
on page 142
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:COLD
on page 142
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:HOT
on page 142

5.7.2 Configuring DUT characteristics

Access: [MEAS CONFIG] > "Uncertainty Calculation”

INPUL / OUEPUL MAICI.... .. e e e e e e e e ean 72
Use MeasUrEmMENt VAlUES.........cooeuiiieee et e e 72

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 144
CALCulate<n>:UNCertainty:MATCh:DUT:IN:RL on page 144
CALCulate<n>:UNCertainty:MATCh:DUT:0QUT[:VSWR] on page 145
CALCulate<n>:UNCertainty:MATCh:DUT:0UT :RL on page 144

Use Measurement Values

Turns automatic determination of the DUT characteristics used for the uncertainty cal-
culation on and off.
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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 148
Manual definition of DUT characteristics:
CALCulate<n>:UNCertainty:DATA:NOISe on page 141
CALCulate<n>:UNCertainty:DATA:GAIN on page 140
CALCulate<n>:UNCertainty:DATA:FREQuency on page 140

5.7.3 Configuring analyzer characteristics

Access: [MEAS CONFIG] > "Uncertainty Calculation"

For the analyzer characteristics, the application always uses the data specified in the
datasheet of the FPL 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-
lyzer characteristics into account, of which the following are shown as read-only fields
in the user interface.

e "SA Input Match:" Input match (VSWR or return loss) of the analyzer
® "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 148
CALCulate<n>:UNCertainty:SANalyzer:NOISe:UNCertainty? on page 149

External Preamplifier (EXE PA). ...t sneeee e e e e e e e e e e e snnnenes 74
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L Preamplifier Noise figure (PA NF).......ccvieeeieeeeeeeeeee et sesesee s 74
L Preamplifier Gain (PA GaiN)........c.ccueeeeeeeeeeeeeeeeeeeeeee e eees e 74
L Net spectrum analyzer noise figure (Net SA NF).......ccocoeveveeeeeeeeecereeeeeererennn. 74

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 148

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 147

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

Remote command:
CALCulate<n>:UNCertainty:PREamp:GAIN on page 147

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.

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

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

® Green light Bl: guideline condition met.
® Yellow light B: guideline condition not met, but within 1 dB of being met.
¢ 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 FPL 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 72.
SCPI command:

CALCulate<n>:UNCertainty[:RESult]? on page 148

Performing measurements

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

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

Continuous SWEEP / RUN CONt....cccciiiiiiieier ettt e e s e e e e e e e e e e e enanes 75
Single Sweep / RUN SINGIE..........uiiiiiiieiiee ettt e e e e e eee e e e s 76
1071 [1 o] £=1 (=T PP PPUPPPRT 76
V== o T T = T UUURU PPN 77
Meas Mode (AULO ManUAD)........ et e e 77

Continuous Sweep / Run Cont
After triggering, starts the measurement and repeats it continuously until stopped.
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Initiates a measurement and repeats it continuously until stopped. If necessary, the
application automatically determines the reference level before starting the actual mea-
surement.

While the measurement is running, "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 setup. However, the sweep mode only
takes effect the next time the Sequencer activates that channel setup, and only for a
channel-defined sequence. In this case, a channel setup in continuous sweep mode is
swept repeatedly.

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

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

Remote command:
INITiate<n>:CONTinuous on page 150

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 setup. However, the sweep mode only takes
effect the next time the Sequencer activates that channel setup, and only for a chan-
nel-defined sequence. In this case, the Sequencer sweeps a channel setup 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 setup is
updated.

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

Remote command:
INITiate<n>[:IMMediate] on page 151

Calibrate
Initiates a calibration measurement.

For interpolation purposes, FPL-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 Section 4.5, "Calibration (2nd stage correction)”, on page 34.
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5.9.1

Configuring inputs and outputs of the FPL

Remote command:
INITiate<n>[:IMMediate] on page 151
when [SENSe: ]CONFigure:CORRection is on.

Sweep Time
Defines the sweep time.

For more information see "Sweep Time" on page 66.

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

For more information about the measurement modes see Section 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 29.

Remote command:
[SENSe:]CONFigure:CONTrol on page 152
[SENSe:]CONFigure:MEASurement on page 152

Configuring inputs and outputs of the FPL

The only input setting available for the R&S FPL Noise Figure measurements applica-
tion on the FPL is Section 5.9.1, "Impedance", on page 77.

In addition, the optional independent CW source (FPL-K14 option) is supported. See
the FPL user manual.

L I 1] o= Yo F= T Tot YU PUPRPR Nt 77

Impedance
Access: [MEAS] > "Input Source Config"

Impedance
For some measurements, the reference impedance for the measured levels of the FPL
can be setto 50 Q or 75 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 154
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6 Analysis

6.1

6.1.1

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

e  Configuring the diSPlay.......ccuuiiiiiiiieie e e e 78
®  WOrking With traCes.......ccooii i 81
e Trace / data export configuration..............uueeciciiiiii e 83
®  USING MAIKEIS. ..ottt e e e e e e e e e e e et e e e e e e e e e e s nnnreeeeeeeaaaaens 86

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........cviiiiiiiieicceee e 78
e Configuring NUMENCAl FESUIES.....cccvviiiiiiicieeee e 80

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.

User Manual 1178.3405.02 — 11 78



R&S®FPL1-K30 Analysis

Configuring the display

Result Config @ X

Graph

1M~ Figure

Y-Axis MNoise Figure
Auto Scale On

Max

Min

Symbols

Y-Axis
Selects the result display and thus the scaling of the vertical axis.

For more information, see Section 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 158
Manual minimum value:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :BOTTom on page 158
Manual maximum value

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :TOP on page 158
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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 156

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 157

6.1.2 Configuring numerical results

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

You can add an aspect of the measurement by placing a checkmark in front of the cor-
responding result on and remove it by removing the checkmark.

For more information on each result, see Section 3, "Measurements and result dis-
plays", on page 15.
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Result Config L) X

Table

Noise Y-Factor
B rerperature [ cal PHot
Gain B calpcold
B ot B cal v-Factor
B rcold

Trace

Specifics for 4: Result Table ~

Remote command:

DISPlay[:WINDow<n>]:TABLe:ITEM on page 156

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 82
709707 e] 1 11 o T SRR 82
=TT A =Tt =T 3PP 83
(070} o)V I - 1o - PPN 83
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 Section 4, "Measurement basics",
on page 26.

Remote command:
Trace mode:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:MODE on page 159

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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Remote command:

DISPlay [ :WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:SMOothing[:STATe]
on page 161
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:SMOothing:APERture
on page 160

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 164

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 FPL applications are not described here.

© @ ¢

See the FPL 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 163

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 163

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 162

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 FPL firmware, you can also use
the Microsoft Windows File Explorer to manage files.

ASCII Trace Export Name

Drive: &g(C:)Q0S > Path: n user (C:/FPL/FPL_1.10_17.8.3¢

1 chan_tab

L1evl

1 predefined
L] Save

L1 user

File Name

File Type dat

Decimal Separator | Point  Comma

Remote command:
MMEMory : STORe<n>: TRACe on page 163

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.
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Remote command:
FORMat : DEXPort : FORMat on page 162

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 162

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.

Remote command:
MMEMory : STORe<n>:TRACe on page 163

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 CoONfiQUIatioN........cooiiiii i 86
®  Marker POSItIONING. ....ceeiiiiiiiee i e e e e e e e re e e e e e e e e e e e 89

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.
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Marker Config @ X

Marker Marker Settings

Ref

Marker 173¢€

Selected State  X-wvalue Type

Marker 1 efeid 10.0 MHz

Delta 1 On Off
Delta 2 On Off
Delta 3 On Off

Delta 4 On Off

All Markers Off

The "Marker Settings" tab contains general marker functionality.

Marker Config

Marker Marker Settings
ker Table

Auto On

Marker Info

On

Y =T ST R T PRSP 88
= T4 =T Y] 1= PO P PP 88
Y =T =T o TR =T = OSSR 88
LY =T T 3K 1R 88
T (= G @] T R 88
Marker Table DiSPIaY......u.u i ccieieie e ee ettt s e e e e e e e e e e e e e e e e e e e eeeeeeeenennnnas 88
Y =T = [0 o TP UUPRPP 89
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Marker (1...4)
Selects or turns the corresponding marker on and off.

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

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

Marker Type
Toggles the marker type.

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

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

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

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

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 174
CALCulate<n>:DELTamarker<m>[:STATe] on page 177

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

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 173

Marker Config
Opens the "Marker Configuration" dialog box.

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

® Selected
Highlights the currently selected marker.
e State
Turns a marker on and off.
e X-value
Defines the marker position on the horizontal axis.
® Type
Selects the marker type. For more information see "Marker Type" on page 88.
® Trace

Selects the trace the marker is positioned on.

Marker Table Display
Defines how the marker information is displayed.
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"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" 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 179

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

e 1AP Clrw
M1[1]| 81.13dBpv| -
177.610 MHz

D2[1] 22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo|[:STATe] on page 179

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 (=T Y F= T LG AR S URPRN 89
PEAK SEBAICN.....e ettt e e a— s 90
SEAICN NEXE PBAK.....ceeeteieei et e e e e e e e e e e e e e e e e eeaaaanes 90
STy o] a I\ LT (g 10T g 90
SearCh NEeXt IMINIMUM ... e e e e s e e s e e ab e e e s e e bab e e e s enbaaaees 90
Marker 10 SiNGIE FrEQUENCY....ccuiiiiii ittt e e e e e e e e e e e e e e e e s 91

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

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

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 180
CALCulate<n>:DELTamarker<m>:MAXimum|[: PEAK] on page 183

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

Remote command:

CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 180
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 181
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 180
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 182
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 183
CALCulate<n>:DELTamarker<m>:MAXimum:LEEFT on page 182

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 181
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 183

Search Next Minimum

Sets the selected marker/delta marker to the next (higher) minimum of the selected
trace. If no marker is active, marker 1 is activated.
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Remote command:

CALCulate<n>:MARKer<m>:MINimum:NEXT on page 181
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 181
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 181
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 183
CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 183
CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 184

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 Section 4.1.3, "Single frequency measurements",
on page 28.
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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 FPL 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 FPL 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).

Channel setup-specific commands

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

®  COMMON SUFfIXES....eeeieeeii et e e e e e e e e e e ennes 93
L JN [ 01 1o T T34 o] o 1SR 93
e Controlling the noise figure measurement channel...............ccccoiiiiic e, 98
e Working with windows in the display..........cccccciiiiiiiiiie e 101
o General WindOW COMMANGS....ccceiiiiiiieeeiiiiieeeeetiee e e e setier e e e e sreee e e e ssnrereeessnreeeeeennes 109
e Retrieving measurement reSUILS........cccooeeiiiiiiiii i 109
e Defining the measurement freQUENCY.......uuuuuiciiiiiiiii i 111
e Selecting DUT characteriStiCS.......oi i 116
o  Configuring the NOISE SOUICE. .....cccoiiuiiiiiii ittt 118
o Configuring additional 0SS..........ueiiiiiiiiiiii e 126
e Configuring the @NalYZEr.............uuiiiiiiiiee e e e 133
e Using the uncertainty calCulator..............coooiiiiiiiiiiiccrer e, 139
o Performing MeasUrEmMENTS........couiiiiiiiiiiiccciiiie e e e e e e e e s 149
e Configuring the inputs and OULPULS.........coiiiiiii i 153
e Independent CW SOUIrCe COMMANGS.......uuuuiiieieieiieiieeeeeeeeeeeeeeeeeeeeee e 154
o  Configuring the diSPlay..........ciiiiiiiiii e 155
®  WOrking With traCes......ccoeiiiiiie e 159
o Working With limit lINES.......ccoiiiiiee e 164
o  Working With Markers..........ueiiiiiiii e e e e e e e e e e e e e e eenees 173
o Using the status register........uu i 184
e Deprecated remote commands for noise figure measurements........................... 190
e Programming example: measuring a noise figure..........ccccoooeeieeieeeeei e 191
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Introduction

7.1 Common suffixes

In the R&S FPL Noise Figure measurements application, the following common suf-
fixes are used in remote commands:

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

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

7.2 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" (ASCIl 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 FPL.

@ 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.
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Introduction

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 FPL 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.

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.

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.
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Introduction

Example:

DISPlay[:WINDow<1l...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<1l...4>]:Z00OM:STATe

DISPlay:Z00OM: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.

Example:
[SENSe: ]BANDwidth |BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

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
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Parameters can have different forms of values.

L I N0 0 U= A RVZ= | LU TN 96
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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.

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 1£9

Sometimes, numeric values are returned as text.

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

e NAN
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7.2.6.3

7.2.6.4

7.2.6.5

Introduction

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 ("OFE").

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 Section 7.2.2, "Long and short form",
on page 94.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe : BANDwidth:RESolution:TYPE NORMal
Query: SENSe:BANDwidth:RESolution:TYPE? would return NORM

Character strings

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

Example:
INSTRument:DELete 'Spectrum'

Block data

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

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. The data bytes follow. Dur-
ing the transmission of these data bytes, all end or other control signs are ignored until
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Controlling the noise figure measurement channel

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. ........ceeeeeeieeeeee e eea 98
INSTrument:CREGIE[INEW]......cei e e e e e e e e e e e e e e e e e e e e et a e e e e e e e as 98
INSTrUMENt:CREAIEIREPLACE. ... .cceueieeeeeeeee ettt e e et e et e e e e e e e e e e e s e e eeannas 99
INSTIUMENEDELELE. c.uuuiieiceiiie et e et e e et e e e e e e e et s e e e e eetaa s eeseeebaaaeeaeseentansaaaeens 99
IN S T UM ENE LIS T 2. ettt e ettt et e e et e e e e e e eet e e e e e e eaaa e aeseasban e eeeeesanasaeeseetannnnns 99
INSTIrUMENERENGIME. ... .ccieeiiieee et ee e ettt e e e e e e et e e e e e eet e e eeeeeataaeeeseesnaaaeaesensannaeaeees 100
INSTrUMENE S ELEC]. . e etiittei e et eeeiee e e e et e e e e e e e e e e et e e e e e e eaa s e e e eeaan e s eeeeesnanseeeeneennn 100
SYSTem:PRESEt:CHANNEIEXEC] . ittt e e e e e e e e e e e 101

INSTrument:CREate:DUPLicate

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

The channel setup to be duplicated must be selected first using the INST: SEL com-
mand.

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

Usage: Event

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 99.

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

Replaces a channel setup with another one.

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

<ChannelType> Channel type of the new channel setup.
For a list of available channel setup types, see TNSTrument :
LIST? on page 99.

<ChannelName2> String containing the name of the new channel setup.
Note: If the specified name for a new channel setup already
exists, the default name, extended by a sequential number, is
used for the new channel setup (see INSTrument :LIST?
on page 99).
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',6KIQ, 'IQAnalyzer'
Replaces the channel setup named "IQAnalyzer2" by a new
channel setup of type "IQ Analyzer" named "IQAnalyzer".

Usage: Setting only

INSTrument:DELete <ChannelName>
Deletes a channel setup.

Setting parameters:

<ChannelName> String containing the name of the channel setup you want to
delete.
A channel setup must exist to delete it.

Usage: Setting only

INSTrument:LIST?

Queries all active channel setups. The query is useful to obtain the names of the exist-
ing channel setups, which are required to replace or delete the channel setups.

Return values:
<ChannelType>, For each channel setup, the command returns the channel setup
<ChannelName> type and channel setup name (see tables below).
Tip: to change the channel setup name, use the TNSTrument :
REName command.
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Example: INST:LIST?
Result for 3 channel setups:
'"ADEM', "Analog Demod', 'IQ', 'IQ
Analyzer', 'IQ','IQ Analyzer2'

Usage: Query only

Table 7-2: Available channel setup types and default channel setup names

Application <ChannelType> Parameter Default Channel setup Name®)
Spectrum SANALYZER Spectrum

AM/FM/PM Modulation ADEM Analog Demod

Analysis

1/Q Analyzer 1Q IQ Analyzer

Noise Figure Measure- NOISE Noise

ments

Vector Signal Analysis DDEM VSA

(VSA)

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

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

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

<ChannelName2> String containing the new channel setup name.
Note that you cannot assign an existing channel setup name to
a new channel setup. 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 setup with the name 'IQAnalyzer2' to
'IQAnNalyzer3d'.

Usage: Setting only

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

Activates a new channel setup with the defined channel setup type, or selects an exist-
ing channel setup with the specified name.

Also see

® INSTrument:CREate[:NEW] on page 98
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7.4

Working with windows in the display

Parameters:

<ChannelType> Channel type of the new channel setup.
For a list of available channel setup types see TNSTrument :
LIST? on page 99.

<ChannelName> String containing the name of the channel setup.

Example: INST IQ

INST 'MyIQSpectrum'
Selects the channel setup named 'MylQSpectrum' (for example
before executing further commands for that channel setup).

SYSTem:PRESet:CHANnel[:EXEC]
Restores the default instrument settings in the current channel setup.
Use INST:SEL to select the channel setup.

Example: INST:SEL 'Spectrum2'

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

Restores the factory default settings to the "Spectrum2" channel
setup.

Usage: Event

Manual operation: See "Preset Channel setup" on page 44

Working with windows in the display

The following commands are required to change the evaluation type and rearrange the
screen layout for a channel setup as you do using the SmartGrid in manual operation.
Since the available evaluation types depend on the selected application, some param-
eters for the following commands also depend on the selected channel setup.

Note that the suffix <n> always refers to the window in the currently selected channel
setup.

LAYOUL ADDWWIND OW] 2. sttt ee et e et et e e e e et et s e e et et s e e et s e s e s e e en e ea e e saneeneen 102
LAYOUt:CATaIOG:WINDOW]?.. . ettt ettt ettt e e et e et e et e e ee e e e e e e e e e e e eeaeeeans 103
LAYOUL: IDENLIfY[:WINDOW] 2. eeeeeeeeeieiiet e ae s e s e e e e e e e aaeeaeeeeeeeeeeeaeeenen s e aaaaeeeeeneaaens 103
LAYOUE:MOVE[:WINDOW]. .. eeeeseseeeeeeeeeeeteeeeeeeeeeeeeeaeentesssnaaaaaaaaeaeseseaaaaaaaeseseeeseennnnsnsnnes 104
LAYOUt:REMOVE[IWINDOW]....cvtuunieeeeititiieieeeiettiaeeeeeetstaseeessetanaeeesssstannaeessesnnaaaeaesensnnnnnns 104
LAYOUt:REPLACE[IWINDOW]....cevtuueieeiiitiiiieeeerettieeeeseettanieeeseesstnnseeesestannaseeesenraaaeeesersnnnnns 105
N U o] o (=Y PP UPPPPPR 105
LAYOULWINDOWSNZ I ADD 2. .. e et e et e e e e e e e e s s e e et e e e e e e enneanaenns 107
LAYOUt:WINDOWSNZIDENLTY 2.ttt et e e e e e e 107
LAYOUt:WINDOWSN>REMOVE. .....unceiereeeeee et e et e et e et e e e eee e e e e e e e e e e e e e enaneeeean 108
LAYOUE:WINDOWSN>REPLACE. ... .cuetiiiiieeeeeeiiicinisierieeeseaaesessssansssseeeesessasssesssssssnssssseeeees 108
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LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>

Adds a window to the display in the active channel setup.

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>

<Direction>

<WindowType>

Return values:
<NewWindowName>

Example:

Usage:

Manual operation:
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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.

LEFT | RIGHt | ABOVe | BELow

Direction the new window is added relative to the existing win-
dow.

text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

When adding a new window, the command returns its name (by
default the same as its number) as a result.

LAY:ADD? '1l',LEFT,MTAB

Result:

\} 2 \}

Adds a new window named '2' with a marker table to the left of
window 1.

Query only

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
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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 setup from top
left to bottom right. The result is a comma-separated list of values for each window,

with the syntax:

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>

Return values:
<WindowName>

<WindowlIndex>

Example:

Usage:

string

Name of the window.
In the default state, the name of the window is its index.

numeric value
Index of the window.

LAY :CAT?

Result:

'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 setup.
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Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

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

Usage: Query only

LAYout:MOVE[:WINDow] <WindowName>, <WindowName>, <Direction>

Setting parameters:

<WindowName> 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 setup, use the LAYout :CATalog [ :WINDow] ? query.

<WindowName> 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 setup, use the LAYout :CATalog [ :WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow | REPLace

Destination the selected window is moved to, relative to the ref-
erence window.

Example: LAY:MOVE '4','1',LEFT
Moves the window named '4' to the left of window 1.
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'.
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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 setup while keeping its position, index
and window 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 setup, use the LAYout :CATalog [ :WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 102 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',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.

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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Figure 7-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:
<Index1>

<Index2>

<Position>

Example:

User Manual 1178.3405.02 — 11

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 102 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 setup.

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
setup.

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 setup.

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 102 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.

DISPIay[:WINDOWSNZ]:SIZE . ... etuutueaaaaaae e e e e e e e eeeeeeeeeeeeeeeeeeaaeantnnaaaaeaeaeeeeeaeaaaaaeeeeeeenne 109

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 105).

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.

TRACENSTIDATALZ. et eee ettt eeee e eeeeeeeeeese et et ereses s s e eeseeeesese st et eeeneseseseeeseeeeeeeseseseanns 109

TRACe<n>[:DATA]? <Trace>[, <Result>]

Queries the "Noise Figure" measurement results.

Suffix:

<n> 1..n
Window

Query parameters:

<Trace> TRACe1 | TRACe2 | TRACe3 | TRACe4
Selects the trace to be read out.
TRACE1
TRACE2
TRACE3
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<Result>

Return values:
<TraceData>

Example:

Usage:
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Retrieving measurement results

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.

PcCOLd
Queries "Level (cold)" results.

PHOT

Queries "Level (hot)" results.
TEMPerature

Queries "Temperature” results.

X

Queries the x-values (frequency).

YFACtor
Queries "Y-Factor" results.

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

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

Query only
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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

7.7 Defining the measurement frequency

The following commands are necessary to define the frequency characteristics of the
"noise figure" measurement.

[SENSe:]CONFigure:FREQUENCY:CONTINUOUS. ....uvuvereeeeieieieteeeeeeeaeeeseeeerereeeeesessrsssarennnnnn. 111
[SENSe:]CONFigure:FREQUENCY:SINGIE. .....cuuciieeiiiiiiieeeeetiiee e eee et e e e e eevaee e e e e eeebaaeeaaees 112
[SENSe:]CONFIgUre:LIST:CONTINUOUS. .....cevutueeeeeiertiiieeeeeeetttieeeeseestnieeeserranaeseeseesraaaaaeees 112
[SENSe:]CONFIgUre:LIST:SINGIE....cunieeieiee ettt ettt e e e e e e ee 112
[SENSE:JFREQUENCY:CENTEN .. . iieieeitteeeee ettt e e e e e e et s e e e eeetaae e e e s enea s e e e eeeannaseeeeensnnanes 112
[SENSe:]JFREQUENCY:TABLEIDATA. ... e ettt ie e e ee ettt e e e e e e taaee e e e e e et s e e e eeetnaaeseeeeensnneaaeens 113
[SENSe:[FREQUENCY:LIST:DATA. ....ceieieeeeeeeeeeeteeeetteaaaae s s e e e e e e eeeaaeaaeeeeeeeeeeeeneesnnensnnnnnnnnnn 113
[SENSE:IBANDWIGN:LIST:DATA. ... eeeeeeeeeeereeeeeeeseeeeeseseseeeeseseseseseseseeeseseseseseeeesseseseseeesens 113
[SENSE:JFREQUENCY:POINIS......cccciiiiieieeiiiitiieeeeeettee e e e e e eeteeeeeeeeebeeeeeseeasaaeeaesessannaeaaees 114
[SENSEe:IFREQUENCY:SINGIE.....uieiiiiietee ettt ettt et e et et e e e et e e e e e e e e ennae 114
[SENSe:]FREQUENCY:SINGIE:COUPIEA. .....ceueeeei et e e e eeaas 114
[SENSE:JFREQUENCY:SPAN. ... eveeeeeeeeeeeeeeeseseeseseeeeseseeeseeseeseeeseseeeseseeeseseeseseseesesesessaees 115
[SENSE:JFREQUENCY:STARL...cciiiiitttutttiuaaaaaaaaeaeeeeeeeaaaaaeeeeeeeeeeaeeeeetnnnnnaaaaaaaaaeeeeaaaaaaeees 115
[SENSE: FREQUENCY:STEP....ciiiiiiieieeeeei ettt s e s e s e e e e e e e e e e e e e eeeeeeeeeneenensnnnnnnnnnns 115
[SENSE:IFREQUENCY:STOP.....uiiiiiiiiiiieeeeeeeetiee e e e ettt iaeeeeseeattaeeeeeeataanaeeeerestnasaeseesrnnaaaaees 116
[SENSE:]JFREQUENCY:MODE?....cctutuiiiiiiiiiiieie s eetetris e e e eeeians s e e e eeass s e e e eeessnnseaesearaneeeaeeennn 116

[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 45
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[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 45

[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 45

[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 Section 7.22, "Programming example: measuring a noise
figure", on page 191

Usage: Event

Manual operation: See "Tuning Mode" on page 45

[SENSe:]JFREQuency:CENTer <Frequency>
Defines the center frequency.
CW, pulsed and VCO measurements:

This command defines or queries (in case of automatic frequency search) the current
signal frequency.

Transient measurement:

This command defines the center frequency of the transient measurement.
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Parameters:
<Frequency>

Example:

Manual operation:

Defining the measurement frequency

For the allowed range and f,,,,, refer to the specifications docu-
ment.

*RST: fmax/2
Default unit; Hz

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Sets the center frequency to 110 MHz.

See "Center" on page 46

[SENSe:]JFREQuency:TABLe:DATA <Frequency>...

Defines the contents of the frequency table.

The command overwrites the current contents of the frequency table.

Parameters:
<Frequency>

Example:

Manual operation:

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

FREQ:TABL:DATA 100MHZ,200MHZ, 300MHZ, 400MHZ,
500MHZ
Creates a frequency table with five entries.

See "Populate Table" on page 50

[SENSe:]JFREQuency:LIST:DATA {<RFFrequency>, <LOFrequency>,
<IFFrequency>}...

Queries the RF, LO and IF frequency.

Parameters:
<RFFrequency>

<LOFrequency>
<IFFrequency>
Example:

Manual operation:

Default unit: Hz
Default unit: Hz
Default unit: Hz
SENS:FREQ:LIST:DATA?

See "Populate Table" on page 50

[SENSe:]BANDwidth:LIST:DATA {<Frequency>, <Bandwidth>, <SweepTime>}...

Queries the RF, RBW and sweep time.

Parameters:
<Frequency>
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<numeric value>
Default unit: Hz
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<Bandwidth>

<SweepTime>

Example:

Manual operation:

Remote control commands for noise figure measurements

Defining the measurement frequency

<numeric value>

Default unit: Hz

<numeric value>
Default unit: s

SENS:BAND:LIST:DATA?

See "Populate Table" on page 50

[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 Section 7.22, "Programming example: measuring a noise
figure", on page 191

See "(Measurement) Points" on page 46
See "(Measurement) Points" on page 48

[SENSe:]JFREQuency:SINGle <Frequency>

Defines the frequency for single frequency measurements.

Parameters:
<Frequency>

Example:

Manual operation:

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

*RST: 100 MHz
Default unit: HZ

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

See "Center" on page 46
See "Single (Frequency)" on page 47

[SENSe:]JFREQuency:SINGle:COUPIled <State>

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

Parameters:
<State>
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ON|OFF|0]1

OFF | 0

Decouples frequency selection
ON |1

Couples frequency selection
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*RST: 0
Example: SENS:FREQ:SING:COUP ON

Manual operation: See "Coupled to Sweep List" on page 48

[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 46

[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 Section 7.22, "Programming example: measuring a noise

figure", on page 191

Manual operation: See "Start and Stop Frequency" on page 46

[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.

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 47
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[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 Section 7.22, "Programming example: measuring a noise

figure", on page 191

Manual operation: See "Start and Stop Frequency" on page 46

[SENSe:]FREQuency:MODE?

Queries the current tuning or measurement mode.
Return values:

<Type> SINGIle | SWEep | TABLe

SINGle
The measurement measures a single frequency only.

SWEep
The measurement is based on an automatically generated fre-
quency set.

TABLe
The measurement is based on a customized frequency table.

Example: [SENSe: ] FREQuency:MODE?
returns
SWEep

Usage: Query only

Manual operation: See "Tuning Mode" on page 45

Selecting DUT characteristics

The following commands are necessary to define DUT characteristics.

[SENSe:]CONFigure:MODE:SYSTem:IF:FREQUENCY.....c.uiceuiiiiiieaeiieeeeae e 117
[SENSe:]CONFigure:MODE:SYSTEM:LO....cciiiiiiiiieininieaaaaaaeeeeeeeeeeeaaeeeeeeeeeeeaeeeeeeennnnnnnnns 117
[SENSe:]CONFigure:MODE:SYSTEeM:LO:FREQUENCY....cccevrrrrrrrnrnnaaaaieeeeeeeesaeaaeaeeeeeeeeeens 117
[SENSE:]CONFIgUre:MODE:DUT.....coiiiiieieeeeieiieeee e ettt e e e e et e e e e e e este e e e e eeetaa e e e eseasaaneas 118
[SENSE:]CORRECHONIREJECHON. ...uuiieiiieiiieeeeeeietieeeeeeeeteeeeeeeeeteeeeesersaaaeeeeressnnseeeeeennns 118
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[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 52

[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.

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 51

[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 52
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[SENSe:]CONFigure:MODE:DUT <DUTType>
Selects the type of DUT you are testing.

Note that you have to use [SENSe: ] CONFigure:MODE:SYSTem: 1O to select if the
LO or IF are fixed.

Parameters:
<DUTType> AMPLifier | DDOWnconv | DOWNconv | SDConverter |
UPConv | SDConverter

AMPLifier
Measurements on fixed frequency DUTs.

DOWNconv
Measurements on down-converting DUTs.

SDConv
Measurement on system downconverting DUTs.

UPConv
Measurements on up-converting DUTSs.

*RST: AMPLifier

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

Manual operation: See "Mode" on page 51

[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 0

Turns image rejection off.

Manual operation: See "Image Rejection" on page 52

Configuring the noise source

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

[SENSe:]CORRection:ENR:CALibration:SPOT:COLD..........ccuueeeieieiiiieieeeeeeiieeeeeeeeereeeeees 119
[SENSe:]CORRection:ENR:CALibration:SPOT:HOT......cuiiiiii e 119
[SENSe:]CORRection:ENR:CALibration:MODE.........cccoiiiiiiiii e 120
[SENSe:]CORRection:ENR:CALIbration:SPOT........ceiiiiiiiiiieeeeeeince s e eeeeevee e e e e e enin e e e e eeeee 120
[SENSe:]CORRection:ENR:CALibration: TABLE:SELECt. ......uuuuuueeeuaaaiieieieeeeeeeeeeeeeeeeeeeeenens 120
[SENSe:]CORRection:ENR:CALIBration:TYPE......uuuucieeieieieeeeeeeeeeeeeeeeeeeeeeeeeerssssnasnsnnnnnnnn 121
[SENSe:]CORRECHON:ENRICOMMON......cctttiiieeeeeitiiieeeeeeeetieeeeeeeetteeeeeseeaaaaeeaesensnaeaaeees 121
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[SENSe:]CORRection:ENR[:MEASUrement]: TABLE[:DATAL.«...vvveeeeeeeeeeererereseseseseseseseseeees 121
[SENSe:]CORRection:ENR[:MEASurement]: TABLE:DELEte.......coeeeeeeeereeeeeeeeeveee e, 122
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLE:LIST?....cceviiiieieeeeeeeeeeeeee e 122
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLEISELEC.......uuuuuaaieieieeeeeeeeeeeeeeeeeeeeeeeees 122
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature[:DATA]..........cceeveeeevereenns 123
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature:DELete..........ccccceeeeeeeenee. 123
[SENSe:]CORRection:ENR[:MEASurement]: TABLe:TEMPerature:LIST?........ccuveereerevvnnnnn.. 123
[SENSe:]CORRection:ENR[:MEASUreMent]:MODE...........ccuuueeeeeeieereeeeeeeeeeeeeeeeeeeneeeeeeees 124
[SENSe:]CORRection:ENR[:MEASUremMENt]:SPOT.....ciiiieieiieeeeeieereeeeeeeeeeree e e e s e e eeeeeens 124
[SENSe:]CORRection:ENR[:MEASUrement]: TYPE.......cccitieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 124
[SENSe:]CORRection:ENR[:MEASUrement]:SPOT:COLD........uuuueeeieieieieeeeeeeeeeeeeeeeeeeeeeennns 125
[SENSe:]CORRection:ENR[:MEASUrement]:SPOT:HOT .....coeiiiiiiiieeeeeeeeetcee e 125
[SENSE:]CORRECHON: TEMPEIAtUIE......cceeeeeiieieeeeeeiieeeeee ettt eeeeeeetateeeeeeseetaaeeeeesestaaaaaeens 125
[SENSe:]CORRection:ENR[:MEASuUrement]:SNS:SRNUMDET........cccceeereruieeeeeeeeeieeeeeeeevennnn. 126
[SENSe:]CORRection:ENR:CALibration:SNS:SRNUMDET.......ccuuciiiieiiiiieieee e 126

[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 55

[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 55
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[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
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 55

[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 55

[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:
JCORRection: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).
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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 55
See "New" on page 58

[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 54

[SENSe:]CORRection:ENR:COMMon <State>
Turns the use of a common ENR on or off.

For more information see "Common Noise Source" on page 55.

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 55

[SENSe:]CORRection:ENR[:MEASurement]:TABLe[:DATA] {<FrequencyENR>,
<ENR>}...

Defines the contents of the currently selected ENR table.

Define an ENR for all measurement points.
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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] :
TABLe [ :DATA].

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 Section 7.22, "Programming example: measuring a noise
figure", on page 191

Manual operation: See "New" on page 58
See "Edit" on page 58
See "Edit Table" on page 59

[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 58

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

[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 58
See "Edit" on page 58
See "Edit Table" on page 59

[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 58

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

Selects the ENR mode for the actual measurement.

Parameters:
<Mode>

Example:

Example:

Manual operation:

SPOT | TABLe

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

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

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

See Section 7.22, "Programming example: measuring a noise
figure", on page 191

See "Measurement" on page 54

[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 54

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

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

Parameters:
<Type>
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Selects a noise source with diode characteristics.

RESistor

Selects a noise source with resistor characteristics.

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

SMARt
Selects a smart noise source.
*RST: DIODe
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Example: CORR:ENR:TYPE RES
Selects a noise source with resistor characteristics.

Manual operation: See "Noise Source" on page 54
See "Noise Source" on page 57

[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 54

[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 54

[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
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Configuring additional loss

Example: CORR:TEMP 291.50
Specifies a room temperature of 291.50 Kelvin (18.5 C).

Manual operation: See "Temperature" on page 56

[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 54

[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 54

Configuring additional loss

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

[SENSe:]CORRection:LOSS:CALIbration:MODE.............cceeeieiiiieeeeeeeeeretreeee e 127
[SENSe:]CORRection:LOSS:CALIbration:SPOT.......cuuiieieiiiiiiie e eetiei e e e e eevree e e e eeera e e e e 127
[SENSe:]CORRection:LOSS:CALibration: TABLE:DELEtE........ccevvueeeeeeeeiiiieeeeeeeeiceeeeeeeeranann. 127
[SENSe:]CORRection:LOSS:CALibration: TABLE:LIST ?2...uuiiiiiiiei e 128
[SENSe:]CORRection:LOSS:CALibration: TABLE:SELEC......ccceevuvuieiieeeeiieieeeeeeiece e e eeeiaen, 128
[SENSe:]CORRection:LOSS:CALibration: TABLE[:DATA]. ....uuuuuuaaaaaaiaeeeeeeaeaeeeeeeeeeeeeeeenenennns 128
[SENSe:]CORRection:LOSS:CALibration: TEMPErature.........ccceeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnns 128
[SENSe:]CORReCction:LOSS:INPULIMODE.......ccciieiiiiieeeeeeetiie e e e e eeentee e e e e eetnae e e e eeeetnaeaeees 129
[SENSe:]CORRECtiON:LOSS:INPULSPOT .. .ciiieeiieeeeeeeeteeeee e ettt e e e eee e e e e eernne e e e e e eebanns 129
[SENSe:]CORRection:LOSS: INPUL: TABLE[:DATA]. ..ttt eans 129
[SENSe:]CORRection:LOSS:INPUt: TABLE:DELEtE......ceniiie et 130
[SENSe:]CORRection:LOSS:INPUL: TABLE:LIST 2 .cui e e e 130
[SENSe:]CORRection:LOSS:INPUt: TABLE:SELECE. .....cieeeiiiiieieiieieaaaaa e e e e e e e e e e e eaeeeeeeeeeeees 130
[SENSe:]CORRection:LOSS:INPUt: TEMPEIAtUIe........cceeeeeeeeeeeeinieiieeeaeae e e e e e e e e e aeaaeeeeeeeees 131
[SENSe:]CORRection:LOSS:OUTPULMODE........ccccitiiiieieeeeetiiieeee et e e e eetaae e e e eeer s 131
[SENSe:]CORRection:LOSS:OUTPULSPOT .. .. iiiiiitiieieeeeettee e eeve e e e e e eere e e e e eeearaeeeeeeees 131
[SENSe:]CORRection:LOSS:OUTPUL: TABLE[:DATA]. . ce et e e 131
[SENSe:]CORRection:LOSS:OUTPUt: TABLE:DELEtE...c.ucvnvieeeeeeeeeeeee e 132
[SENSe:]CORRection:LOSS:OUTPUL: TABLE:LIST 2 .cuie et e e 132
[SENSe:]CORRection:LOSS:OUTPUt: TABLE:SELECE.......ceieeeeieiieieieiaaaneae e e e e e eeeeeeeaeeeeeens 132
[SENSe:]CORRection:LOSS:OUTPUt: TEMPEratUre. ..........cceeeeieeeeeeeeeeveieiieeee e e e e 132
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[SENSe:]CORRection:LOSS:CALibration:MODE <Mode>
Selects the input loss mode.

Parameters:

<Mode> SPOT | TABLe

SPOT

Uses a constant calibration loss value for all measurement
points (see [SENSe:]CORRection:LOSS:CALibration:
SPOT on page 127).

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 62

[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 62

[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 64

User Manual 1178.3405.02 — 11 127



R&S®FPL1-K30

Remote control commands for noise figure measurements

Configuring additional loss

[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'

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 62

[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 64
See "Edit" on page 64

[SENSe:]CORRection:LOSS:CALibration:TEMPerature <Temperature>

The specified temperature at the time of measurement is considered in the loss calcu-
lation.
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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 62

[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 129).

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 61

[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 61

[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.
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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
<Loss> Loss of the measurement point.
Range: -999.99 dB to 999.99 dB
Default unit: DB
Example: CORR:LOSS:INP:TABL 1MHz,10,2MHz,12

Defines a new input loss table with two measurement points.

Manual operation: See "Edit Table" on page 59
See "New" on page 64
See "Edit" on page 64

[SENSe:]CORRection:LOSS:INPut: TABLe:DELete <TableName>
Deletes an input loss table.

Setting parameters:
<TableName> String containing the name of the table.

Example: CORR:LOSS:INP:TABL:DEL 'InputLoss'
Deletes the table with the name 'InputLoss'.

Usage: Setting only

Manual operation: See "Delete" on page 64

[SENSe:]CORRection:LOSS:INPut:TABLe:LIST?
Queries all input loss tables available in the application.

Example: CORR:LOSS:INP:TABL:LIST?

Result:
'Tablel, Table2, Table3'

Usage: Query only

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

Selects an input loss table.

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

Selects a table called 'InputLoss'.

Manual operation: See "Input Loss" on page 61
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[SENSe:]CORRection:LOSS:INPut: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: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 61

[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:L0OSS:0UTPut:SPOT

on page 131).

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 62

[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 62

[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.
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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.

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:0UTP:TABL 1MHz,10,2MHz,12

Defines a new output loss table with two measurement points.

Manual operation: See "Edit Table" on page 59
See "New" on page 64
See "Edit" on page 64

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

Setting parameters:
<TableName>

Usage: Setting only

Manual operation: See "Delete" on page 64

[SENSe:]CORRection:LOSS:OUTPut:TABLe:LIST?
Queries all output loss tables available in the application.

Example: CORR:LOSS:0OUTP: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 62

[SENSe:]CORRection:LOSS:OUTPut: TEMPerature <Temperature>

The specified temperature at the time of measurement is considered in the loss calcu-
lation.
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Parameters:
<Temperature> numeric value
Default unit: K
Example: SENS:CORR:LOSS:0UTP:TEMP 296.5

Output loss is corrected for a temperature of 296.5 K (23.35° C).

Manual operation: See "Output Loss" on page 62

7.11 Configuring the analyzer

The following commands are necessary to configure the analyzer.

[SENSE:IBWIDN[:RESOIUION]. - eereeeeeesereresesereseesesessesesessesesesesesesesesseseseseeseseseseseseses 133
[SENSe:IBANDWIAth[:RESOIUHION].ccceteieriitetniaaaaaae e e e e e e e e e e e e e e e eeeeeeeeeeeeeene e e e e e e eeeas 133
[SENSe:]BWIDth:RESOIUtION:AUTO.....ceeieireiiiiiiiriiiieeieieseeeeeeeeeeeeeeserereeeeessrssssrnrnsnnnnnnns 133
[SENSe:]BANDWidth:RESOIUtION:AUTO . c...uieeeiiiiiieeeeeeiiteee e e e eeetee e e e eeeete e e e s eeennaeeeeeensanns 133
[SENSE:]CONFIgUre:CORRECHON. ... .ccceitetieeieeieeeiiee e e et eetieeeeeeeetaaeeeeeerebaaeeeeeeesraaeeeserenes 134
[SENSE: | CORRECHON:STATE . eeeererereeeseeeseseeeseeeeeeseseseseseseseseseseseseseeeeeeneseseseseseseseseseses 135
[SENSe:]JCORRECHON:RECAI.....cenieiiieeeee e e e et e e e e e e eeans 135
[SENSE:JCORRECHONISAVE. .....cutueieieiieieee e e e e eeee e e e e e et ee e e e e e et e e e e e e eetaa s e e e eeeennaeeeeeennnan 135
[SENSE:ISWEEDPICOUNT. ...uuuieieieee et e e e eeeeeeees e eeeeeeeeeiee e ss s s e s e e e e e e eaeaeaeaeeeeeeeeeenennsnsnnnnnnnn 136
[SENSE:ISWEED:TIME.....cuuuuuuuuuueiiaeieieseeeeeeeaeeeeeeeeteeeereersrsteraraanaieseseeeseaeserereerereee 136
[SENSE:ISWEED: TIME:AUTO. .. veeeeeeeeeeeeeeeeeeeeseseeeeeseseeeeeeeseseeseseseseseseseseseseeeseseeseneseneees 136
DISPlay[: WINDOW<N>]: TRACE<t>:Y[:SCALEI:RLEVE ... eeeeereeeeeeeeereeeeeseeeeeeeesesesesesenesenen. 136
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALe]:RLEVEl:AUTO......cceiiiiiiieiii e, 137
1N U0 A I =T g TU =1 1o o 137
1N U R =Y ot N 138
N U I 0 S 138
INP UL GAIN:STATE. cetttttieteit e eereaseie s e e e e eaeaaaeteteeeeeeeeeeaeaetasnssnn i aaaseseeeeeaaaaaaseeeeeerenennnnnes 138
SYSTem:CONFIgUrEe:DUT:GAIN. ....couueiieeieetiee et e ettt e e e e et e e e e e e ettt s e e e eeetaaaeeaeseasbanaeaaeens 138
SYSTem:CONFIQUre:DUT:STIME. ... ettt ettt et e e e e e e e e e 139

[SENSe:]BWIDth[:RESolution] <Bandwidth>
[SENSe:]BANDwidth[:RESolution] <Bandwidth>

Defines the resolution bandwidth and decouples the resolution bandwidth from the
span.

Example: BAND 1 MHz
Sets the resolution bandwidth to 1 MHz

Manual operation: See "Resolution Bandwidth (RBW)" on page 66

[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 Section 5.2.3,
"Using a frequency table", on page 48).
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If disabled, the RBW defined by [SENSe: | BANDwidth[:RESolution] is used.

Parameters:
<State>

Example:

Manual operation:

ON|OFF|0]1

OFF | 0

Switches the function off
ON |1

Switches the function on
*RST: 0

SENS:BAND:RES:AUTO ON

See "Resolution Bandwidth (RBW)" on page 66

[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:

Example:

Usage:

Manual operation:

User Manual 1178.3405.02 — 11

/[Turn on second stage correction
CORR ON

//Configure application to run calibration measurement

CONF: CORR

/lInitiate 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

See Section 7.22, "Programming example: measuring a noise
figure", on page 191

Event

See "2nd Stage Correction” on page 66
See "Calibrate" on page 76
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[SENSe:]CORRection[:STATe] <State>

Includes or excludes calibration data in the actual measurement (see "2nd Stage Cor-
rection" on page 66 for more information).

Parameters:
<State> ON|OFF|1]|0
*RST: 0
Example: CORR ON
Includes calibration data in the measurement.
Example: See Section 7.22, "Programming example: measuring a noise

figure", on page 191

Manual operation: See "2nd Stage Correction" on page 66

[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 36

[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 36
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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 67

[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 66

[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 Section 5.2.3, "Using
a frequency table", on page 48).

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 66

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 67

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 67

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.

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.

Manual operation: See "RF Attenuation" on page 68
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INPut:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the FPL.

If no additional input options are installed, only RF input is supported.

Parameters:

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

INPut:TYPE <Input>

The command selects the input path.

Parameters:
<Input> INPUT1
Selects RF input 1.
INPUT2
Selects RF input 2.
*RST: INPUT1
Example: /[Select input path

INP:TYPE INPUTI1

INPut:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-
ware.

If activated, the input signal is amplified by 20 dB. The preamplifier is only active below
3 GHz (R&S FPL1003) or 7.5 GHz (R&S FPL1007).

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

Switches on 20 dB preamplification.

Manual operation: See "Preamplifier" on page 68

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 68

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 67

Using the uncertainty calculator

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

CALCulate<n>:UNCertainty:COMMON............ceetiiireierurnniiiceieaaeaeseeeeaaeeaaeeereeeeeeeeesenenrnnnnn, 140
CALCulate<n>:UNCertainty:DATA:FREQUENCY ... ..ccitieeeeeaiaaaeieieeeeeeeeeeeeienieeaaae e e e e e as 140
CALCulate<n>:UNCertainty:DATA:GAIN. .....couutuuueueuaaaaaaa e eeeeeeeeeeaaeeeeeeeeeeeaeeeeeeenannnnnnnnns 140
CALCulate<n>:UNCertainty:DATAINOISE.......ceeeieeeeeeieeeeeeeeeeeieeieieeessseae e e e e e e e e e aeaaeaeeeeeees 141
CALCulate<n>:UNCertainty:DATA:RESUIS.......cccoeeeeeeeeeieeeeeeeeeeeeeever e e e e e e e e aaea e 141
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty............cccoeeeeeereeirrieeeeeeieiiieeeeees 142
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:COLD.......ccccceeveierrirereeeereeeeenns 142
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:HOT...........coerrrrmrrrrrrnrnrnnnaennn. 142
CALCulate<n>:UNCertainty:ENR:UNCErtainty.........ccoeeeieiiiiiiiiiiiiiiiiiiiie e 143
CALCulate<n>:UNCertainty:ENR:UNCertainty:COLD........ccccttttieeeeeraaeaeieieeeeeeeeeeeeeeenieeeneas 143
CALCulate<n>:UNCertainty:ENR:UNCertainty:HOT........cccurrurimrmrnaaiaininee e eeeeeeeeeeeeeeeeenns 143
CALCulate<n>:UNCertainty:MATCHh:DUT:IN:RL....cceieiiiiieieeieeiicee et eeeneee 144
CALCulate<n>:UNCertainty:MATCh:DUT:IN[VSWR]...uuuieieiiiiiriiee e eee et eenv e 144
CALCulate<n>:UNCertainty:MATCh:DUT:QUT:RL......cuutiiieeiieieieeee et e e e 144
CALCulate<n>:UNCertainty:MATCh:DUT:OQUT[:VSWRY]......ctuiiiiiiiiie et 145
CALCulate<n>:UNCertainty:MATCh:PREAMP:IRL.......uuiiiiiaieieeeeeeee e 145
CALCulate<n>:UNCertainty:MATCh:PREamMP[:VSWR]......cceeeeieiieeeieieeeeeeeeeeeee e 145
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration[:VSWR]...........ceevvrrrrerrrrerernnnnnnns 146
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration:RL............ccccevvverrrrererrrrennnnnnnnnnn. 146
CALCulate<n>:UNCertainty:MATCh:SOURCE:RL.......cceuuiiiieiiiiiieeeeeeeetee e eeeaens 146
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CALCulate<n>:UNCertainty:MATCh:SOURCE[:VSWRY]......ccuiitiiiiiieiieee et eees 147
CALCulate<n>:UNCertainty:PREAMP:GAIN..........ccoeiiiiiiiiiiiiiiicreeee e e e e e e e e e e e e e e eeeeeees 147
CALCulate<n>:UNCertainty:PREAMPINOISE.......uuuruuuiaiaieie e e e eeeeeeeeeeeeeeeeeeeeeeeeneeee s 147
CALCulate<n>:UNCertainty:PREAMPISTATE. ......cceeieeeeeieeeieieiieininneaaasaeeeeeeeaeaaaaeeeeeneneee 148
CALCulate<n>:UNCertainty[:RESUI]?.......ceeieiiiiriei ettt e e e e e e e e e enbe e e e eeennaaes 148
CALCulate<n>:UNCertainty:SANalyzer:GAIN:UNCertainty?.......cccceeereerreieeeereeriieieeeeeernnnnn 148
CALCulate<n>:UNCertainty:SANalyzer:NOISe:UNCertainty?..........ccceeeeeeeeeeeeereeeeeeeeeeennnnnns 149

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 71

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
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 72

CALCulate<n>:UNCertainty:DATA:GAIN <Gain>
Defines the "gain" of the DUT.
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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 72

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:
<NoiselLevel> 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 72

CALCulate<n>:UNCertainty:DATA:RESults <State>

Turns automatic determination of the DUT characteristics for the calculation of the
uncertainty on and off.

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.
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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 71

CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:COLD <Uncertainty>

Suffix:
<n> 1..n

Parameters:
<Uncertainty>

Manual operation: See "Temperature Uncert(ainty)" on page 72

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
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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 72

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 71

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

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 72

CALCulate<n>:UNCertainty:ENR:UNCertainty:HOT <Uncertainty>

Defines the uncertainty of a resistor.
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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: 50.0dB
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 72

CALCulate<n>:UNCertainty:MATCh:DUT:IN[:VSWR] <VSWR>
Defines the VSWR at the DUT input.

Suffix:

<n> 1..n

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 72

CALCulate<n>:UNCertainty:MATCh:DUT:OUT:RL <ReturnLoss>
Defines the returns loss at the DUT output.

Suffix:
<n> 1..n
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Parameters:
<ReturnLoss> *RST: 50.0dB
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 72

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:0UT 2.0

Defines a VSWR of 2.0 at the DUT output.
Manual operation: See "Input / Output Match" on page 72

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.

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 CAL.Culate<n>:
UNCertainty:PREamp:STATe on page 148.

Suffix:

<n> 1..n

Parameters:

<VSWR> *RST: 1.5

Example: CALC:UNC:MATC:PRE 1.8

Defines a VSWR of 1.8.
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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 71

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 71

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.

Suffix:

<n> 1..n

Parameters:

<ReturnLoss> *RST: 23.13 dB

Default unit: DB
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Example: CALC:UNC:MATC:SOUR:RL 20DB
Defines a return loss of 20 dB.

Manual operation: See "Output Match" on page 71

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:

<n> 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.

Manual operation: See "Preamplifier Gain (PA Gain)" on page 74

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
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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 74

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 74

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

Manual operation: See "Use Measurement Values" on page 72

CALCulate<n>:UNCertainty:SANalyzer:GAIN:UNCertainty? <Uncertainty>
Queries the uncertainty value of the spectrum analyzer's internal "gain".

Suffix:
<n> 1..n
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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 Channel setups and Sequencer Function" on page 12).

Y = 1 150
INITIAtE N> CONTINUOUS. .. .ceetitiieeeeeeti e e e e e eett e e e e e e ettt e eeeeeetaaaeeeeseatannaeeeeesnnansaesersnnnnnns 150
NN GRS g B LY 1= [ =1 2= R PPPRRRt 151
INITiate:SEQUENCErABORI ... ...t et e et e e e e e e e e eaeeaeeans 151
INITiate:SEQueNcer:IMMEdIate. ...........ouuniiiiieeeee e 151
INITiate:SEQUENCEIMODE.........coeiei e ettt et e et e et e e e e e e e e e e ena e e eaeeenaans 152
[SENSE:]CONFIGUIE CONTION. .. uieeeeeie e e e e e e eeeeeeeeee ettt eeeeeeeineeeeseaeseeeeeeseaaaaaeeereeeeeenennnnns 152
[SENSE:]CONFIQUrE:MEASUIEMENT ... .uiieeeiiiieieeeeeeiee e e e e eette e e e eeeetntaseeeseetaneeeeeerstanaaaeens 152
N ST 1T 1R ] =L@ U =T o ToT T P 153
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ABORt
Aborts the measurement in the current channel setup 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 *WAT 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 FPL 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 FPL on a
parallel channel to clear all currently active remote channels. Depending on the used
interface and protocol, send the following commands:

® Visa:viClear ()

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 setup.

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 |01

ON |1
Continuous sweep
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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 75

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 45
See "Single Sweep / Run Single" on page 76
See "Calibrate" on page 76

INITiate:SEQuencer:ABORt
Stops the currently active sequence of measurements.

You can start a new sequence any time using INITiate:SEQuencer:IMMediate
on page 151.

Usage: Event

INITiate:SEQuencer:IMMediate
Starts a new sequence of measurements by the Sequencer.

Before this command can be executed, the Sequencer must be activated (see
SYSTem: SEQuencer on page 153).

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.
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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:ENR]:
MEASurement] : TYPE automatically selects manual measurement mode.

Parameters:
<Mode> AUTO | MANual

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 77

[SENSe:]CONFigure:MEASurement <Measurement>

Selects the type of power measurement to perform next.
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The command is available for manual measurements (see [SENSe: ] CONFigure:

CONTrol ).
Parameters:
<Measurement> HOT | COLD
COoLD
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 77

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" section in the
FPL User Manual.

Parameters:

<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are not available.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement is
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.
SYST:SEQ OFF

7.14 Configuring the inputs and outputs

L I 11 ] o1=To F= T Tot YU PURUPPPRt 154
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7.141 Impedance

INPut:IMPedance <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 77

7.15 Independent CW source commands

The following commands are required to configure an internal generator as an inde-
pendent CW source.

SOURce<si>:POWer[:LEVel][:IMMediate]:OF FSEt.......ccceeiieereeeeeeeeeieeeeee e e e e e eeevia e e 154
SOURCESSIZINTEINAISTATE] 1t eeeeeetiie e ee ettt ee e e e ettt s e e e e eetn e e eeeeeeta e eeeeeanneeaesenannnnas 154
SOURCce<si>: INTernal:FREQUENCY......c.uuiiiiiiiiiie ettt ettt e e e e e e e 155
SOURCces<si>:POWer[:LEVel][:IMMediate][:AMPLItUdE]......cccueriirmieiiiiii e 155

SOURce<si>:POWer[:LEVel][:IMMediate]:OFFSet <Offset>

Defines an offset for the internal or external generator level. Thus, for example, attenu-
ators or amplifiers at the output of the internal generator can be considered for the set-

ting.

Suffix:

<si> irrelevant

Parameters:

<Offset> Range: -200 dB to +200 dB
*RST: 0dB
Default unit: DB

Example: SOUR:POW:0OFFS -10dB

SOURce<si>:INTernal[:STATe] <State>

Enables or disables the internal generator. The generator signal is output at the GEN
Output 50 Q connector on the front panel.
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Suffix:
<si> 1..n
Irrelevant
Parameters:
<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: //[Enable internal generator

SOUR:INT ON

SOURce<si>:INTernal:FREQuency <Frequency>

Defines the frequency of the internal generator signal.

Suffix:

<si> irrelevant

Parameters:

<Frequency> Range: 5kHz to 3 GHz
Increment: 0.1 Hz
*RST: 1 GHz
Default unit: HZ

Example: SOUR: INT:FREQ 2 GHz

SOURce<si>:POWer[:LEVel][:IMMediate][:AMPLitude] <Amplitude>

Defines the output power of the internal generator.

Suffix:

<sj> irrelevant

Parameters:

<Amplitude> Range: -60 dBm to +10 dBm
Increment: 0.1 dB
*RST: -20 dBm
Default unit: DBM

Example: SOUR:POW -30dBm

7.16 Configuring the display

The following commands are necessary to configure and scale the result displays.
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DISPlay[:WINDOW<N>]:TABLEITEM. ... .ttt et e e e e 156
DISPlay[:WINDow<n>]:TRACE<t>:SYMBOIS. .. ...ttt e 156
DISPlay[:WINDow<n>]:TRACE<t>:UNCEraiNty........cceurruiieriieiiniane ettt eeeeie e eeenaees 157
DISPlay[:WINDow<n>]: TRACE<t> X[:SCALE].. et tettetiiieei ettt ee ettt e e e e 157
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE|:BOTTOM.....uceiieieieeereeeeeeeeeeeeeeeeeeeeeeeneneennnaees 158
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEJ:AUTO.....cccveieeeieiiiieeeeeeeetieeeeeeeeeetee e e e e eeeanas 158
DISPlay[:WINDOW<N>]:-TRACE<t>: Y[:SCALEI:TOP. ....esveeeeeeeeeeeeeereeseeeseeeeseseseesesesesseseeeeesens 158

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:
<> 1..n
Window
<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 80
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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:
<n> 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

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.
*RST: RF
Example: CONF :MODE : DUT DOWN
The DUT converts the input frequency to a lower output fre-
quency.

DISP:TRAC:X RF
Shows the RF frequency on the x-axis.

Manual operation: See "X-Axis" on page 80
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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 79

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 79

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:-TOP <Level>
Defines the top value of the y-axis.

Suffix:
<n> 1..n
Window
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Working with traces

<t> 1..n
Trace
Parameters:
<Level> The value ranges depend on the result display.

Noise figure, Gain
-75 dB 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 79

Working with traces

The following commands are necessary to define trace characteristics.

DISPlay[: WINDow<n>][:SUBWindow<w>]: TRACE<t>:MODE. .......c.eueeeeeerererereeeeeseeeerererenenen 159
DISPlay[:WINDow<n>][:SUBWINdow<w>]:- TRACE<t>[:STATE .. .vvvreeeeerrereeserereereeesesseseennes 160
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:SMOothing:APERture..........c..ccc..cuu... 160
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing[:STATE].......c.cererrrrrrrrrerees 161
FORMELLDATA v veeeeeeeeeeeeeeeeseeseeeseeteseseseeseseseeseseeseseseseseseeseseeesseseseseeneseseesereeeeeeseneeens 161
FORMat:DEXPOr:DSEPAratOr. .. ...ccciviiieeeeeeietieeeeeeeeteee e e e eeete e e e e e e eeae s e e e e eetaaeeeeeeennanenas 162
FORMat:DEXPOM:FORMEL......cuuiiieiiiiiiieiee et e e ettt e e e e e etae e e e e e ee e e e e eeeataeeeseessannnns 162
FORMaAt:DEXP O HEADET. ... ettt et e e e et et s e e e aaanas 163
FORMAt:DEXPOM:TRACES. .....u ettt et e et e e et e et e e e e e e e ene e e eeaeeenanas 163
MMEMOrY:STORESNZTRACE. ..cceeitietitieaeaaaaa e e e e e e e e e e e e e e e eeee et eeaeeeeenenennn e e e e e e e e eeeeaeaaaens 163
IR Y N0 g b 01 | 164

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
<t> Trace
Parameters:
<Mode BLANK | VIEW | WRITe

*RST: Trace 1: WRITe, Trace 2-4: BLANk
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Manual operation:

Working with traces

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 82

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>

Parameters:
<Aperture>
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Range: 1 to 50
*RST: 2
Default unit: PCT
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Example: DISP3:TRAC2:SMO:APER 5
Defines an aperture of 5% for trace 2 in window 3

Manual operation: See "Smoothing" on page 82

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 160.

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<State> ON|OFF |01
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 82

FORMat[:DATA] <Format>[, <BitLength>]

Selects the data format that is used for transmission of trace data from the FPL to the
controlling computer.

Note that the command has no effect for data that you send to the FPL. The FPL auto-
matically 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.
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
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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 POINTt.

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

Manual operation: See "Decimal Separator" on page 85

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

Manual operation: See "File Type" on page 85
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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 84

FORMat:DEXPort:TRACes <Selection>

Selects the data to be included in a data export file (see MMEMory : STORe<n>: TRACe
on page 163).

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 84

MMEMory:STORe<n>:TRACe <Trace>, <FileName>

Exports trace data from the specified window to an ASCII file.

Suffix:

<n> Window

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 85
See "Export Trace to ASCII File" on page 86

User Manual 1178.3405.02 — 11 163



R&S®FPL1-K30 Remote control commands for noise figure measurements

Working with limit lines

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 TRACEL, TRACE2
Copies the data from trace 2 to trace 1.

Manual operation: See "Copy Trace" on page 83

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'

//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.
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CALC:LIM:UPP 10,10

//Shift the limit line 5 dB down.
CALC:LIM:UPP:SHIF -5

//Turn the limit line on.
CALC:LIM:UPP:STAT ON

//Select the trace to check.
CALC:LIM:TRAC 1

//Turn on the limit check.
CALC:LIM:STAT ON

//Query the limit check results.
CALC:LIM:FAIL?

e Defining general characteristics of a limit iNe...........cccooiiiiiiiie, 165
e Defining horizontal data poiNtS.........cueeeeiiieiiii i 166
o Controlling lower IMit INES......cceviiiiiiiii e 167
o Controlling upper Mt lINES.....cccoeieiii e e e eeeeeens 168
o  Managing Mt lINES.....cccoii i e ee e 170
o Controlling limit ChECKS.......oi i 171

7.18.1 Defining general characteristics of a limit line

CALCuUlate<n>:LIMit<li>COMMENt ...t e e e e s e e e e aaararaenes 165
CALCUIAte<N>:LIMIt<IIZINAME . .. ettt et e e et e e e e s s e st e sa s esn s s e s eanseansaen 165
(07 M 02T P2 2=5 ¢ D I Y 11 et I = 166

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.

CALCulate<n>:LIMit<li>:NAME <Name>

Selects a limit line that already exists or defines a name for a new limit line.

Suffix:

<n> Window

<li> Limit line

Parameters:

<Name> String containing the limit line name.

*RST: REM1 to REMS for lines 1 to 8
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CALCulate<n>:LIMit<li>:TYPE <Result>
Configures a limit line for a particular result type.

Suffix:
<n> 1..n

<li> 1..n
Limit line
Parameters:
<Result> 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.

Example: CALC:LIM2:TYPE GAIN
Assigns limit line 2 to the "gain" result display.

Defining horizontal data points

Note that the number of data points on the horizontal axis should be the same as the
number of data points on the vertical axis. Otherwise the limit line may take on an unin-
tended shape.

Example: Number of vertical data points < number of horizontal data points
CALC:LIM:CONT 100MHZ,200MHZ, 300MHZ, 400MHZ, 500MHZ
CALC:LIM:UPP 0,5,0

= the application dumps 400 and 500 MHz.

Example: Number of vertical data points > number of horizontal data points
CALC:LIM:CONT 100MHZ, 200MHZ, 300MHZ, 400MHZ, 500MHZ
CALC:LIM:UPP 0,5,0,5,0,5,0

= the application adds new horizontal data points (500.00000100 MHz and
500.00000200 MHz).

CALCulate<n>:LIMit<li>:CONTIOI[:DATA].....cettruieieieieeree et e 167
CALCulate<n>:LIMit<li>:CONTIOLESHIFL.....c.uiiiiiiii e 167
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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 CALCulate<n>:
LIMit<li>:LOWer [:DATA] or CALCulate<n>:LIMit<li>:
UPPer [ : DATA]. If not, the FPL either adds missing values or
ignores surplus values.
*RST: -
Default unit; HZ

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

Controlling lower limit lines

CALCulate<n>:LIMit<li>:LOWEI :DAT A ettt e e e e e e e e en e eaneens 167
CALCuUlate<n>:LIMIt<li>:LOWESHIFT. ....ciun et ee et e e et s e e e s e e s eaaeeen 168
CALCUIate<n>: LIMIt<li>: LOWEISTATE. ...ceutueieieeeeeetie s eeeeeetee e e e e s eebs e e e s eraasssesseesaaeeeaereees 168

CALCulate<n>:LIMit<li>:LOWer[:DATA] <LimitLinePoints>...

Defines the vertical definition points of a lower limit line.

Suffix:
<n> irrelevant
<li> Limit line
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Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CAT.Culate<n>:
LIMit<li>:CONTrol[:DATA]. If not, the FPL either adds
missing values or ignores surplus values.
*RST: Limit line state is OFF
Default unit: DBM

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

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 CALCulate<n>:
LIMit<1i>:NAME on page 165.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

Controlling upper limit lines

CALCulate<n>:LIMit<li>:UPPeEIrl:DATA] .. ettt e e e e e e e e e e e e eeeeaaeen 169
CALCuUlate<n>:LIMIt<li>:UPPEr:SHIFL. ...ttt e e e e s e e e e s e e e eaaa s 169
CALCUIate<N>  LIMIt<li> U P P eI S T AT . e ittt e e e a e s s s eenanans 169
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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 FPL either adds
missing values or ignores surplus values.
*RST: Limit line state is OFF
Default unit: DBM

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

Parameters:

<Distance> Defines the distance that the limit line moves.

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 CALCulate<n>:
LIMit<1li>:NAME on page 165.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on
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Working with limit lines

Managing limit lines

CALCUIAtE N> LIMIt<II> A CTIVE 2. e eeet et et ettt e et e s e e st e e e e e s saa e e s abeseeaa e eeannserens 170
CALCUIate<N> LIMIt<IIZICOPY o e e e e e e e enens 170
CALCUIAtE<N>  LIMIt<li> D E LBt e et e e e e e s e e eneaas 170

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

CALCulate<n>:LIMit<li>:COPY <Line>

Copies a limit line.

Suffix:
<n> Window
<li> Limit line
Parameters:
<Line> 1t0 8
number of the new limit line
<name>
String containing the name of the limit line.
Example: CALC:LIM1:COPY 2

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

Copies limit line 1 to a new line named FM2.

CALCulate<n>:LIMit<li>:DELete

Deletes a limit line.

Suffix:
<n> Window
<li> Limit line
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Working with limit lines

Controlling limit checks

CALCulate<n>:LIMit<li>:CLEAI[:IMMEIAte].......ccevvrueieeeiiiiiieeeeeeeeiiee e e e eeeree e e e e eere e e e e eeeees 171
(OF A M O] =) (=2 g bt I V1) R e AN | N 171
(07 A M O] =) (=2 g B I AV 1) O e X AN L= TSP 171
CALCulate<n>:LIMit<li>:TRACESE>......ccciiiiiieeeeieiieeeee e e s e e e e e e e e e e e e e e e eeeeeeeeeesesesaanaaaanaaans 172
CALCulate<n>:LIMit<li>TRACE<IZCHECK.......ccevureieeieeeieiieeeeeeeetieeeeeeeesieseeeseresneeeeereees 172

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.

CALCulate<n>:LIMit<li>: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 150.

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>:TLIMit<1i>:FATL?.
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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 172).

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.

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 172).

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>:FATIL?.

Suffix:
<n> Window
<li> Limit line

User Manual 1178.3405.02 — 11 172



R&S®FPL1-K30

Remote control commands for noise figure measurements

7.19

7.19.1

Working with markers

<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.

Working with markers

The following commands are necessary to work with markers.

®  USING MAIKEIS....coiiiieiiiiie e e e e et s e s e e e e e eaaaaaeeeeeeeeeeneennnns 173
o  UsiNg delta Markers........coooo oot e e e e e e e e e 176
o  ConfiguriNng MArKEIS. .. .coiiii ittt e e e e e e e e e e e e e e e e e e e aeaan 179
®  POSItIONING MAIKEIS. ... e e e 180
o Positioning delta Markers..........cccuiiiiiiiiiie e 182

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.

CALCuUlate<n>:MARKEIr<mM>:AOFF ......couiiiiieiiiiee et e et e ettt e e e e e e e e e e erraaanns 173
CALCUIate<n>:MARKEIr<MSE[:STATE] ceuuuueteeeieetiiieeeeeeeeiaeeeeeeeetaaeeeeereetaaeeeserrnnaaeeeerenrannns 174
CALCuUlate<n>:MARKEIr<M>:TRACE. .......ceeieeeieereeeeeeieeteeeeeeeeetee e e e s eeaaaaeeeeseenaseeeeresnnanns 174
CALCUIate<N>MARKEISMS X ..oei et eeee et e et e et e et e e e e e e e e e eaaneeeeaeeeeaeeeenan 174
CALCUIAtE<N>IMARKEISIMZIY 2. . ettt e et e e e e e e e et e e e e e e eaaeeseaeeerannnas 175

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 88
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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
ON |1
Switches the function on
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker Type" on page 88

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).
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Suffix:
<n>

<m>

Parameters:
<Position>

Example:

Working with markers

Window
Marker

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

CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.

CALCulate<n>:MARKer<m>:Y? <Result>

Queries the result at the position of the specified marker.

Suffix:
<n>

<m>

Query parameters:
<Result>
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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.
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Working with markers

Return values:
<Result> Default unit: DBM

Usage: Query only

Manual operation: See "Marker Table" on page 24

Using delta markers

Note that the suffix at CALCulate has an effect only if you query the characteristics of
a marker. If you set a marker, you can ignore the suffix because the markers are linked
to each other over all measurement windows and will always be on the same fre-
quency.

CALCulate<n>:DELTamarker<m>:AOFF ........ccoouu it e e eeeennnas 176
CALCulate<n>:DELTamarker<m>:MREFEIENCE........cccceuuieeiereieiieeeeeeeeeeee e et e e e eaneaes 176
CALCulate<n>:DELTamarker<m>[:STATE].......cuuuiieeereerrieeeeeeeeriaeeeeseerinaeeeeeeenneseeseeerananns 177
CALCulate<n>:DELTamarker<m>:TRACE.........ccuueiereeieriieieeeeetiieeeeeeeesteeeeeseeranaeeeeeeeeranns 177
CALCUIate<n>:DELTAMArKEr<M> X \.. i ieeiieetieeeeeeeetrtieeeeereertaeeeeeessnnaeesserssnaeeaesesssnsenesens 177
CALCulate<n>:DELTamarker<m>:Y2........co oottt eeaans 178

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.
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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
<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 88

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
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Parameters:
<Position>

Example:

Working with markers

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.

CALC:DELT:X?
Outputs the absolute x-value of delta marker 1.

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>

User Manual 1178.3405.02 — 11

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
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7.19.3

Working with markers

Usage: Query only

Manual operation: See "Marker Table" on page 24

Configuring markers

DISPIay[:WINDOWSNS:MINFOLSTATE . vvvveeeeeeeereeseeeeesseeeessssseeseeseessessesseseseseeseesseseeseenses 179
DISPIAY[:WINDOWSNSMTABIE. .ot eeeseseeeeeeseeeeeeseseeeeseseeseeseeseseseeseeesessaseneses 179

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 89

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 88
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7.19.4

Working with markers

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>:MAXImMUM:LEFT ..o 180
CALCulate<n>:MARKer<m>:MAXIMUMINEXT .......oiiiieiiieeeeeeeie e e e e e e e e eee 180
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK].....ccieieieieieeeeeeeeeeeeeeeeeeeee e 180
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL.........uuuuiiiiiieieieieieeeeeeeeeeeeeeeeeeevevrev s 181
CALCulate<n>:MARKer<m=>:MINIMUMINEXT .......cccoitriiieiiiiiiiiiiie e et e eeevae e e e e eeraa s 181
CALCulate<n>:MARKer<m>:MINIMUM:LEFT......ccciiiiiiiiiiieei et eee e 181
CALCulate<n>:MARKer<m=>:MINIiMUM[:PEAK]........cciitiiiiriieeeeieeiieieeeeeeieee e e eeeeeneneeeeeeenns 181
CALCulate<n>:MARKer<m>:MINIMUM:RIGHt..........ccooiuiiiiii e, 181

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 90

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 90

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 90
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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 90

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 90

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 90

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 90

CALCulate<n>:MARKer<m>:MINimum:RIGHt

Moves a 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 90

7.19.5 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........ooiiimiiiie e 182
CALCulate<n>:DELTamarker<m>:MAXIMUM:INEXT........ciiiiririiiiceei e ee e e e 182
CALCulate<n>:DELTamarker<m>:MAXimMUM[:PEAK]..........ceeeereiiieiiiiieeeeeeeeeree e 183
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHL...........c.ceeiiiiiiiiieeieeiieceeee e, 183
CALCulate<n>:DELTamarker<m>:MINIMUM:LEFT.......ccuuiiiiiiiiiiiiieeeeeeeere e eeevaan 183
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT.......c.oeiiiiiiiiiieiiie e 183
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccouuiieiiiiiieiice e eeeeeee e e 183
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL..........cccouuiiiiieeiiie e 184

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 90

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 90
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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 90

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 90

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 90

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 90

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]

Moves a delta marker to the minimum level.
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7.20

7.20.1

Using the status register

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 90

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
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 90

Using the status register

The status reporting system stores information about the current state of the FPL. This
includes, for example, information about errors during operation or information about
limit checks. The FPL 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 FPL1-K30 features several status registers that are specific to "noise figure"
measurements. This section describes the application-specific registers, including the
corresponding remote commands.

e Status registers for noise figure measurements............ccccovvveeeeeee e, 184

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 FPL 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 FPL.
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.
5to 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 FPL 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.

User Manual 1178.3405.02 — 11 186



R&S®FPL1-K30

Remote control commands for noise figure measurements

Using the status register

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 188
STATUS:QUESHONALIE[:EVENL] 2. et e e e e e 188
STATus:QUEStionable:CORRECHON[:EVENL]?.....ciieeeiiiiieeeee et e e e e 188
STATus:QUEStionable:LIMIt[:EVENT?. ... 188
STATUS:OPERAtION:CONDITION?....cevvvirerirrtrisiiieaaeeieieeeeeeeeeaesereeeererersssrsrsrsrneaeaeens 188
STATUS:QUESHIONAbIE:CONDILION?......cevuiieeeeieetiiiee e et e e e e eeetee e e e e e e eeba e eeeeeeraaeeeeeseeranns 188
STATus:QUEStionable:CORRection:CONDItION?........coiiiieiiii et eeaaas 188
STATus:QUEStionable:LIMit:CONDItION?......iiiieiee e e e e e e e e e enenas 188
STATUS:OPERGAONIENABIE. ... c.cuiiiiiiiei ettt ettt e e e e e e e e e eas 189
STATUS:QUESHONADIEIENABIE......... et e e e et e e eaeeeennnas 189
STATus:QUEStionable:CORRECHONENABIE. ........ccuueiieieeeeeeee et ee e e e 189
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 189
STATUS:OPERAtION:INTREANSIHION. .. ..uuuieiieiiiiiieieeeeeeiee e e e et e e e e ettt eee e e e e ee e e e eeeeabaeeeeeeees 189
STATus:QUEStionable:NTRANSItION. ......ccuuiiiiiee ettt e et e e e e e e e e eea 189
STATus:QUEStionable:CORRection:NTRaNSIHION..........coiiiiiiiiiiieeiie e 189
STATus:QUEStionable:LIMit:NTRANSItION. .......coue e 189
STATUS:OPERAtION:PTREANSIION. ....uuiieieeieteeeeee et e et e e et e e e e e e e e e e ennnes 189
STATUS:QUESHIONabIE:PTRANSIHION. .....cuueeeeiieeeei e e e e e e e e e e eeeeaaes 189
STATus:QUEStionable:CORReCtion:PTRANSItION. .......ccuuiiieeiiiiiiiieeeeeeetee e eeeees 189
STATus:QUEStionable:LIMit:PTRANSIHION. .......ciiiiieeiii e e e e eeaaes 189

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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Deprecated remote commands for noise figure measurements

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 FPL1-K30.

Legacy command

Replaced by

Comment

CALCulate:LIMit:TRACe

CALCulate:LIMit:TYPE

Parameters NFIGure, TEFFective and GAIN
were supported to assign a limit line to a result and
thus the trace because trace and result type were
fix. CALCulate:LIMit: TRACe now assigns the
limit line to a trace (1 to 4).

CALCulate:MARKer:TRACe

CALCulate:DELTamarker:TRACe

The parameters NOISe, GAIN, NMEM1-3 and
GMEM1-3 have beenreplacedby1 | 2 | 3 | 4
because no distinction is made between memory
and live trace.

CONFigure:ARRay:MEMory

TRACe:COPY

No more distinction between memory and live
traces.

CONFigure:SINGle

CONFigure:FREQuency:SINGle

DISPlay:ARRay:MEMory:STATe
DISPlay:CURRent:DATA:STATe

DISPlay:WINDow:TRACe:STATe

No more distinction between memory and live
traces.

DISPlay:DATA:TRACe

LAYout system

DISPlay:FORMat

Functionality not supported any more.

DISPlay:WINDow:TABLe

LAYout :WINDow:REPLace /
LAYout:REPLace:WINDow

FETCh: command system

TRACE : DATA

SENSe:SWEep:POINts

SENSe:FREQuency:POINts

SENSe:FREQuency:CW:FIXed

SENSe:FREQuency:SINGle

SENSe:FREQuency:LIST:DATA

SENSe:FREQuency:TABLe: DATA

Frequency table only requires RF frequencies on
FPL.
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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 FPL for other measurements (see "Import / Export" on page 50). 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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List of commands (Noise figure measure-
ments)

[SENSE:IBANDWIAth:LIST:DATA. ... ettt ettt ettt et e st e et e nteemeesaeaneesesneeneeaneeneeaneeneenneans
[SENSe:IBANDWIidth:RESOIUtIONIAUTO......coiiiiii it et a e et e e e ena e e e eaneees
[SENSe:IBANDWIAth[:RESOIUHION]......cetiiiiiiiitie et
[SENSe:IBWIDth:RESOIUtIONIAUTO . ...c...eiiiiiiieiitieee ettt ettt
[SENSE:IBWIDth[:RESOIULION].......viieiiiiie ettt ettt e et e e et e e s eaae e e e e e e e nbeaeeanbaeeenreeeannnes
[SENSE:JCONFIGUIEICONTIOL. ...ttt bbbttt ettt ettt a e bt e sbeenenteens
[SENSe:JCONFIgUre:CORRECHON. ......cotiiiiiietit ittt
[SENSe:]CONFigure:FREQuency:CONTinuous..
[SENSe:]CONFigure:FREQUENCY:SINGIE. ..ot
[SENSe:]CONFIgUre:LIST:CONTINUOUS. ......coitiiitiiitiettesie ettt ettt ettt
[SENSE: JCONFIGUIEILIST:SINGIE. ... .coieiiiiiiiet et bttt et e e
[SENSE:JCONFIGQUIrE:MEASUIEMENT. .......eiiiiiii ettt ettt ettt e et e e e s e e e s nb e e e smaeeeeanbeaeanneaeanes
[SENSE:JCONFIGUreIMODE:DUT ..ottt ettt ettt
[SENSe:]CONFigure:MODE:SYSTem:IF:FREQUENCY.........ccciiiiiiiiiieiiieiecie ettt 117
[SENSe:]CONFigure:MODE:SYSTem:LO..........ccceeueenee. 17
[SENSe:]CONFigure:MODE:SYSTem:LO:FREQUENCY.......cccuiiiiiiiiieiiiiiee ittt 117
[SENSe:]CORRection:ENR:CALIbration:MODE............ccoiiiiiiieeiee e 120
[SENSe:]CORRection:ENR:CALIibration:SNS:SRNUMDET.........cocuiiiiiieiiie et 126
[SENSe:]CORRection:ENR:CALIBration:SPOT......c.iiiiiiiiiiiie e
[SENSe:]CORRection:ENR:CALibration:SPOT:COLD..........cciiiiiec ittt
[SENSe:]CORRection:ENR:CALIbration:SPOTHOT .......coiuiiiiiiiieieiiee e
[SENSe:]CORRection:ENR:CALibration: TABLe:SELect...
[SENSe:]CORRection:ENR:CALIDration:TYPE.........cooiiiiiiie et
[SENSe:]CORRECHONENRICOMMON. ...ttt sttt sttt ne
[SENSe:]CORRection:ENR[:MEASUrement]:MODE............ccoiiiiiiiiiieie e
[SENSe:]CORRection:ENR[:MEASUrement]:SNS:SRNUMDET..........ccceeeiiiiiieieieecee e 126
[SENSe:]CORRection:ENR[:MEASUremMeNnt]:SPOT ..ottt 124
[SENSe:]CORRection:ENR[:MEASuUrement]:SPOT:COLD.........cootiiiiiiiiiiieie e 125
[SENSe:]CORRection:ENR[:MEASUrement]:SPOT:HOT .........uoiiiiiieeeie et 125
[SENSe:]CORRection:ENR[:MEASurement]: TABLE:DELEtE.......ccocuiiiiiiiieiiieeeee e 122
[SENSe:]CORRection:ENR[:MEASUrement]: TABLEILIST?.......iiiiiiiiiiiiieee e 122
[SENSe:]CORRection:ENR[:MEASuUrement]: TABLE:SELECL...........ocoviiiieiic e
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature:DELete....
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature:LIST?........cccoviiiiiiiiiiicceee e
[SENSe:]CORRection:ENR[:MEASurement]: TABLe: TEMPerature[:DATA]........ccooiieeiiiie e
[SENSe:]CORRection:ENR[:MEASUrement]: TABLE[:DATAL.......ccoiiiiiiiieeerieeee sttt
[SENSe:]CORRection:ENR[:MEASUremMeNt: TYPE. ......ccoiiiiiiiiie i
[SENSE:JCORRECHONIREJECHON. ......ciiiiiiciiiie ettt ettt e e et e e et e e et e e e ssaeeeenseaeeanseaeenns
[SENSe:]CORRection:LOSS:CALIbration:MODE...........cccuiiiiiiiiieieee e
[SENSe:]CORRection:LOSS:CALibration:SPOT..................
[SENSe:]CORRection:LOSS:CALibration: TABLE:DELELE. ........ccueeiiiiieieiiee e
[SENSe:]CORRection:LOSS:CALIbration: TABLE:LIST?......i it 128
[SENSe:]CORRection:LOSS:CALibration: TABLE:SELECT.........c.oiiiiiiiiiiiiiieeeeie e 128
[SENSe:]CORRection:LOSS:CALibration: TABLE[IDATA]......ueiieeiee et 128
[SENSe:]CORRection:LOSS:CALibration: TEMPErature...........cccooiiuiiiiiiie it 128
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[SENSe:]CORRECtiON:LOSS:INPULIMODE........c..uiii ittt ettt re e eaae e e enaeaeenseaeenes 129
[SENSe:]CORRection:LOSS:INPut:SPOT

[SENSe:]CORRection:LOSS:INPUt: TABLEIDELETE. .....c..eoiiiiiiiiiiei it 130
[SENSe:]CORReCtion:LOSS: INPUL: TABLEILIST 2. ...ttt 130
[SENSe:]CORRection:LOSS:INPUt: TABLEISELECL.........oiiiiiiiiiiii ettt 130
[SENSe:]CORRection:LOSS:INPUt: TABLE[:DATA]. ... .eieeieiieesieeeee et eee st nne s 129
[SENSe:]CORRection:LOSS:INPUL: TEMPErAtUrE.........ccccueiieeieie e 131
[SENSe:]CORRection:LOSS:OUTPULIMODE..........ooiiiiiieie ettt as 131
[SENSe:]CORRECtON:LOSS:OUTPULISPOT .......oiiiiiiiiiie ettt et 131
[SENSe:]CORRection:LOSS:OUTPUt: TABLE:DELELE.........cocuvieiiieeee et 132
[SENSe:]CORRection:LOSS:OUTPUL: TABLEILIST?.....uiiiiiiiiie ittt 132
[SENSe:]CORRection:LOSS:OUTPUt: TABLEISELECK. .....ccueiiiiiiii i 132
[SENSe:]CORRection:LOSS:OUTPut: TABLe[:DATA]....

[SENSe:]CORRection:LOSS:OUTPULTEMPEratUre. .........cciiiiiii ettt

[SENSE:JCORRECHONIRECAIL.........oiiiiiiiiiiie ettt
[SENSE:JCORRECHONISAVE ..ottt et e e et e e e e e e e st e e e staeeesaseeeasneeeesneeeannes
[SENSE:]CORRECHON: TEMPEIAtUIE. ... ..eeiiiiiii ettt ettt et e e s s e e e ssaee e e anbeaeeneeeeanes
[SENSE:JCORRECHON[ISTATE]. ...ttt ettt ettt ettt ettt ettt et e e b e et e saneebeeess e e naeesaneee
[SENSE: JFREQUENCY:CENTET. ...ttt ettt h ettt e bt e b et eeeateebeeaneeeas
[SENSe:JFREQuency:LIST:DATA .
[SENSE:JFREQUENCY:IMODET..... ..ottt ettt ettt et e b e sin e e e e eatee e
[SENSE: JFREQUENCY:POINTS. ... .ottt b et h et ek e bt e eae et e e e ebeeaneeeas

[SENSE:JFREQUENCY:SINGIE.... ..ottt ettt ettt b et at e et e e b e e et e e eneeenteeeneeeeneeannaens

[SENSe:]FREQUENCY:SINGIEICOUPIEA. ......couiiiiiiiiieiieieee et 114
[SENSE:JFREQUENCY:SPAN. ...ttt et h ettt he et e e b e e e abe e sate e beeanbeeabeeaneeenns 115
[SENSE:JFREQUENCY:STARL. ...ttt ettt ettt ettt ettt et e e st e e aeeesee e st e enbeeabeeanseeeneeenneaaseaas 115
[SENSe:JFREQuency:STEP
[SENSE:JFREQUENCY:STOP.......oiiiiitieitie ittt ettt ettt b ettt e bt e st e e bt e eaeeabeeannes
[SENSe:JFREQUENCY:TABLEIDATA. ...ttt ettt ettt et ettt et et e e e e eaeeenseeeateeneeanseeeneeenneennes
ST SN ES T 51 AT == o O @ 1 S
[SENSE:ISWEED:TIMEL........oi ittt ettt e et e e et e e e st e e e easeeeessseeeabseeeentaeeeeasseeannneeeannes

CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT........cccoiiiiiiiieiiiiee e see e eee e e e e e anaeaeens
CALCulate<n>:DELTamarker<m>:MAXIimUM:RIGHL...........cccoiiiiiiii e
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]....
CALCulate<n>:DELTamarker<m>:MINIMUMILEFT.........cooiiiiiiie e snaee e
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT ........cooiiiiiiii e
CALCulate<n>:DELTamarker<m>:MINIiMUM:RIGHTL............cooii e
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK]........c.coiiiiiii e
CALCulate<n>:DELTamarker<m>:MREFEIENCE...........ccouiiiiiiiiiiii ettt
CALCulate<n>:DELTamarker<m>:TRACE. .......cccuii ettt et et e e ste e e e eneeeeasaaeeeaneeeaannes
CALCulate<n>:DELTamarker<m>:X....
CALCUIate<n>:DELTamMarker<m>IY 2. ..o ettt ettt ettt e et et et e e sbeeaneeenne 178
CALCulate<n>:DELTamarker<m>[:STATE]........uoe ittt ettt e et e e ateee e eeeeaesnseeaeaneeeas 177
CALCUIAtE SN LIMIESIIZIACTIVE? ... ettt et e e e et e e et e e e st e e e nteeeaneeeeanseeeeanseeeanteeeanneeeeannes 170
CALCulate<n>:LIMit<li>:CLEQr[:IMMEIate]..........cccuieiiiiieeiiie e e 171
CALCulate<n>:LIMIt<IiI>ICOMMENL. ........c..oiiiiiii ittt ettt et e st e b e et e e e e eneeenbeeenee e 165
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CALCulate<n>:LIMit<li>:CONTrol:SHIFt...

CALCulate<n>:LIMit<li>:CONTIOIDATA]. ...ttt ettt ettt sbe e e

CALCUIAte<N>:LIMIESIIZICOPY ....oiiiiiie et et s e e ettt e e et e e e e teeeasseeeeansaeeeanaeeeaneeeesnnaeeeanseeeensseeennes

CALCUIate<n>:LIMIt<li>:DELELE......cciiiiiieiie e e

CALCUIAtE SN ILIMItSIIZIFALL? ...ttt ettt ettt eees 171
CALCulate<n>:LIMIt<li>:LOWEISHIFL........cco et e et e e et e e e e e e s nneeeeanneeeens 168
CALCuUlate<n>:LIMit<li>:LOWEISTATE. .......eecui ittt ettt 168
CALCulate<n>:LIMit<li>:LOWEIT:DATAL ..ottt bttt ettt ettt seenae e anes 167
CALCUIAte<N>:LIMIt<IIZINAME.......ci ettt s et se e e s te e e ateaneeeseeneeneeeneenneenes 165
CALCulate<n>:LIMit<li>:STATe

CALCUIate<n>:LIMIt<li>:TRACESES ...ttt bttt b et nae e e 172
CALCulate<n>:LIMit<li>TRACE<t>ICHECK........c.ciiieieeieseeese et 172
CALCUIAte <N LIMIt<IZITYPE. ... .ottt ettt ettt 166
CALCuUlate<n>:LIMit<li>:UPPErSHIFL.........cciiiiiiieiie et 169
CALCUIate<N> LIMIE<Ii> I UPPEISTATE. ... .eieiiiee ettt e see et e et e e e st e e e snseeeasneeeeanneeeeanseeeaneeeeannneeenn 169
CALCulate<n>:LIMit<li>:UPPEIT:DATAL. ... ettt ettt et e et e st e e st a e e e b e e eenbe e e snteeesnnsaeeanneas 169
CALCUIate<n>:MARKEISMZIAOFF ... .ottt et ene 173
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T .......c.oitiiieiie et e sre e e ee e e e e neee s 180
CALCulate<n>:MARKer<m>:MAXimum:NEXT... ... 180
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHTL............cooiiii e 181
CALCulate<n>:MARKer<m>:MAXIMUM[IPEAK]....... ottt 180
CALCulate<n>:MARKer<m>:MINIMUMILEFT........c.oooiiiii e 181
CALCulate<n>:MARKer<m>:MINIMUMINEXT ..o 181
CALCulate<n>:MARKer<m>:MINIMUM:RIGHTL...........ccccoiiiiie e 181
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........ccouiiiiiii et e e raee e 181
CALCulate<n>:MARKEIr<M>:TRACE. .......coouiiiiiie ettt 174
(07 I O U ] = 1 (N g B 1Y =T S 01 b SRR 174
CALCulate<n>:MARKer<m>:Y?......... .. 175
CALCUIate<n>:MARKErSMZ[ISTATE]. .....cetiiuieitieiiete ettt ettt ettt sae e sne e e 174
CALCulate<n>:UNCertainty:COMMON..........coiiiiiieiiietee ettt sttt b e sine e 140
CALCulate<n>:UNCertainty:DATA:IFREQUENCY..........cciiiiiiiiieiiiieeii et 140
CALCulate<n>:UNCertainty:DATAIGAIN. ........coiiiii ittt 140
CALCulate<n>:UNCertainty:DATAINOISE. ..ottt 141
CALCulate<n>:UNCertainty:DATAIRESUILS..........c.iiiiiiiieii et 141
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty...........ccoccuiiiiiiiiiieee e 142
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:COLD...........ccoctiiiiiiiiiieiiic e 142
CALCulate<n>:UNCertainty:ENR:CALibration:UNCertainty:HOT.... ... 142
CALCulate<n>:UNCertainty:ENR:UNCEMAINTY.......ccoiuiiiiiiieiiie et 143
CALCulate<n>:UNCertainty:ENR:UNCertainty:COLD..........ccccoitiiiiiiiiiiiiiieesee e 143
CALCulate<n>:UNCertainty:ENR:UNCertainty:HOT .........cccoiiiiiiiiiieiie e 143
CALCulate<n>:UNCertainty:MATCh:DUT:IN:IRL. ......oiiiiiiiiiie e 144
CALCulate<n>:UNCertainty:MATCh:DUT:IN[:VSWR].....cc.otiiiiiiiiiieiie et 144
CALCulate<n>:UNCertainty:MATCh:DUT:OUT:RL......cocuiiiiiiiiiit e 144
CALCulate<n>:UNCertainty:MATCh:DUT:OUT[:VSWRY].......cootiiiiiiiiiieiesieeie e 145
CALCulate<n>:UNCertainty:MATCh:PREAMP:RL.......c.coiiiiiiiiii s

CALCulate<n>:UNCertainty:MATCh:PREamp[:VSWR]

CALCulate<n>:UNCertainty:MATCh:SOURCce:CALIbration:RL..........ccoiiiiiiiiieiie e 146
CALCulate<n>:UNCertainty:MATCh:SOURce:CALibration[:VSWRY]........ccccooiiiiiiiiiieiesee e 146
CALCulate<n>:UNCertainty:MATCh:SOURGCEIRL. ...ttt e 146
CALCulate<n>:UNCertainty:MATCh:SOURCE[:VSWRY]........certiiiiiiiiiiitiieie e 147
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CALCulate<n>:UNCertainty:PREaMPIGAIN. ... ..coiiiiiiiiiie et
CALCulate<n>:UNCertainty:PREamp:NOISe...
CALCulate<n>:UNCertainty:PREAMP:ISTATE. ..ottt
CALCulate<n>:UNCertainty:SANalyzer:GAIN:UNCErtainty?..........ccoiiiiiieiiieieieeeee e 148
CALCulate<n>:UNCertainty:SANalyzer:NOISe:UNCertainty?..........cocuiiiiiiieiiiieeiee et 149
CALCulate<n>:UNCertainty[:RESUITI?........cooiiiii et 148
DISPIay[:WINDOWSNSJIMINFO[ISTATE]. .....ei ittt ettt ettt ettt ettt ettt et e eennees
DISPIay[:WINDOWSNSJIMTABIE.. ...ttt ettt ettt et e et eae e e te e st e e beeeneaeneeenseeneaaneas
DISPIay[:WINDOWSNSTISIZE........oiiiiitieiee ettt ettt ettt ettt et e st et naneetee e
DISPIay[:WINDOWSNSTABLEITEM. ...ttt ettt ettt abe et e
DISPlay[:WINDow<n>]:TRACEStZISYMBOIS. ......coiiiiiiiiiieitie ettt ettt naea s
DISPlay[:WINDow<n>]:TRACE<t>:IUNCEIAINTY......c.eiiiiiiiiiiii ettt
DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALEel].....
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALEIAUTO . .....uiiiiieiii ettt
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALELIBOTTOM......cciiiiiiiiiiiiaiiee ittt
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALELRLEVEL.......cccoeiiiiiiiiiiiiiie e
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEI:AUTO........ooiiiiiiiiiiaii et
DISPlay[:WINDow<n>]: TRACE<t>:Y[:SCALELTOP......oiitiiiiiiiie ittt
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE...........cccccottiiiiiiiaiie it
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:SMOothing:APERture....
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOO0thing[:STATE]........cecreerriiiiirriiiienre e
DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<t>[:STATE]......cettiuiiiiiiiieiie et
FORMAt:DEXPOIMDSEPAIATON. ........eeiiiiiiiie ettt ettt et et e e et e e e eate e e anaeeeaanbeeeenbeaesnaeaens
FORMAt:DEXPOMFORMEL. ...ttt st e e see e e st e e et e e et e e e enseeeennseeeeneeeeanseeeeanseeeannneeenn
FORMAEDEXPOMHEADET ...ttt ettt ettt et h ettt e a e bt he e e bt e et et e e nbeesbeeaneeean
FORMAEDEXPOMTRACES. ... ettt ettt ettt ettt e et e bt e e s b e e eaeeea e e e eaeeebeeeseeeseesneeeseeanseeaneaanneas
FORMat[:DATA]
INITiate:SEQUENCEIABORL. ..ottt ettt ea ettt h e e bt e s e e bt e et e e neeenes
INITiate:SEQUENCEIMMEIALE. ... eeiiiieii ettt ettt e et e e ene e e e ae e e e eneeeeaenneeean
INITiate:SEQUENCEIIMODE..........ooiieiie et e e s e e e st e e e st e e et e e e snteeeeanseeeesnseeeanneeeeanseeeennneeenn
INITIGtESNZICONTINUOUS. ...ttt ettt et h e e b e et b e et e bt e e s bt e eh et e bt e e st e e beeambeebeeenbeesbeeanne
INITIAtESNS[IIMMEIALE]. ...ttt ettt e e ettt e e e st e e e ne e e e e st e e e anbeeeanbeaeannaaeaas
LN UL o0 I =Y LU= T o SRR
INP UL GAINISTATE. ...ttt h ekt b ekt e bt e e a bt e bt e e a bt e e bt e e a bt e ehe e enbeesbeeenbeennneetee e
INPUEIMPEAANCE. . ...ttt ettt e ettt e e et bt e e e as et e e be e e e e bs e e e emts e e e amteeeeaneeeeaaneeeeanneeenn
INPUEISELECT. ...ttt ettt e e ekt e e et e e e ate e e e nee e e e naee e e nse e e ensteeeansaeeeannaeeeansaeeenaeaennneeas
INPULTYPE ...ttt h et h ekt h e bt e e h b4 ekt eea bt ekt e ea bt e ehe e e bt e e bb e e bt e emb e e bt e enbeeteean
INSTrument:CREate:DUPLicate...
INSTrUMENt:CREALEIREPLACE.........eiiiiiie ettt et e e e e st e e s nsee e e naeeeeneeeeenneeeennseees
INSTrUMENECREGLE[INEWV].....cc ittt et e e et e e et e e e s e e e e aeenaeaeenseeesnnneeens
INSTIUMENTIDELELE. ...ttt ettt e ettt e e be e e e e n bt e e e m bt e e e neeeeenbeeeaanaeeeanaeaeanneeaeans 99
LN S 8L a 1T L S 1SS SSURTS 929
INSTrUMENERENGME. ...ttt b et h bttt e b bt bt e ent e et e et e et e aneeas 100
INSTIUMENTIESELECE]. ..ottt ettt e ettt e ettt e e e bb e e e e abb e e e e mte e e e amseeeaneeeeanneeeaanneaaan 100
LAYout:ADD[:WINDow]?........
LAYOUt:CATAIOGL:VWINDOW] ...ttt et b ettt e et e bt et e sttt e et e enbeeeneeetee e 103
LAYOUL: IDENETY[:MWVINDOW]? ...ttt et ettt ae e et e e et e e e e e eae e e e e e eneeebeeaneeenneeenneeseeannas 103
LAYOULIMOVE[IWINDOW]......ttetie ettt eetie ettt ete et ettt e et et e ssaa e st e esse e s e esseessaeensaeesseensaessseesessnseenseennns 104
LAYOUE:REMOVE[:WINDOW].......eiiiiiiiee e ettt e ettt e e e e ettt e e e e e sttt e e e e s e st e e e e e e s snnsnnaeeeeeeannnnneneen 104
LAYOUL:REPLACE[:VWINDOW]. ...ttt ettt et ettt et at e et e e e st e e s e e eae e e s e e enseeneeaneeenneeenneeseeennas 105
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MMEMOTY:STORESNZITRACE. ...ttt ettt a ettt ettt b e e sbe e et naneenbe e 163
SOURCce<si>:INTernal:FREQUENCY.........coouiiiiiiiiiieei ettt et 155
SOURCESSIZINTEINAI[ISTATE]. ... ettt ettt ettt ettt e st e e e aee e e e aee e e anbeeeaanbeeeesbeeeannseeeannneaanes 154
SOURce<si>:POWer[:LEVel][:IMMediate]:OF FSet.........ccciiiiiiiiiiieieie e 154
SOURCce<si>:POWer[:LEVel][:IMMediate][:AMPLItUAE]..........oeeeiriieeciiie e 155
STATUS:OPERGONICONDITION?. ...ttt ettt ettt et e et e et e e et e e e e e eaeeeneeeeneeeneeeneaenns 188
STATUS:OPERGLONIENABIE. .....cooiiiiieiiie ettt et e e ettt e e et e e e snseeeessseeeanseeeeanseeeeanseeeeanseneannes
STATus:OPERation:NTRansition..

STATUS:OPERAON:PTRANSIION. ..ottt ettt e ettt e e et e e e snneeeeeneeeeanes
STATUS:OPERGHON[IEVENT] ...ttt ettt ettt ettt e e sae e sate et e e enteessaeanneeensennnaennnas 188
STATUS:QUESHONADIEICONDIION?. ...ttt ettt e et ettt e et e anee e 188
STATus:QUEStionable:CORRECtiON:CONDITION?......cciiuiiieiiiieeeieee et e e e e eneeas 188
STATus:QUEStionable:CORRECHON:ENABIE. .......ccouiieeiiie et see et e et e e eeesnneeeennes 189
STATus:QUEStionable:CORRECtON:INTRANSIION. ........ooiuiiiiiiiii e 189
STATus:QUEStionable:CORRection:PTRansition...

STATus:QUEStionable:CORRECHON[:EVENL]?......ccuiiiiiiiii e 188
STATUS:QUESHONADIEIENABIE. ..ottt ettt b ettt s 189
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