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Documentation overview

1 Preface

1.1 About this manual

This FSW HRP UWB User Manual provides all the information specific to the appli-
cation. All general software functions and settings common to all applications and
operating modes are described in the FSW Base Software User Manual.

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

® Welcome to the R&S FSW HRP UWB application
Introduction to and getting familiar with the application

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

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

® How to Perform Measurements in the R&S FSW HRP UWB application
The basic procedure to perform each measurement and step-by-step instructions
for more complex tasks or alternative methods

® Remote Commands for R&S FSW HRP UWB application Measurements
Remote commands required to configure and perform R&S FSW HRP UWB appli-
cation measurements in a remote environment, sorted by tasks
(Commands required to set up the environment or to perform common tasks in the
software are provided in the FSW Base Software User Manual)
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

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

® |ndex

1.2 Documentation overview

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

www.rohde-schwarz.com/manual/FSW
Further documents are available at:

www.rohde-schwarz.com/product/FSW

User Manual 1179.4211.02 — 07 7
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Documentation overview

1.2.1 Getting started manual

Introduces the FSW 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.

1.2.2 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 FSW is not inclu-
ded.

The contents of the user manuals are available as help in the FSW. 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.

1.2.3 Service manual

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

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

https://gloris.rohde-schwarz.com
1.2.4 Instrument security procedures

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

User Manual 1179.4211.02 — 07 8
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1.2.5

1.2.6

1.2.7

1.2.8

1.2.9

1.3

1.3.1

Conventions used in the documentation

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 FSW. 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/FSW

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/FSW

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/FSW
Videos

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

Conventions used in the documentation

Typographical conventions

The following text markers are used throughout this documentation:

User Manual 1179.4211.02 — 07 9
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Conventions used in the 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.

1.3.2 Conventions for procedure descriptions

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

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

1.3.3 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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Understanding the display information

2 Welcome to the HRP UWB application

The R&S FSW-K149 is a firmware application that adds functionality to perform High
Rate Pulse Repetition Frequency (HRP) Ultrawideband (UWB) measurements with the
FSW.

The R&S FSW HRP UWB application features:

® Analysis of High Rate Pulse Repetition Frequency (HRP) Ultrawideband (UWB)
signals

® Time of flight (TOF) measurements
® Spectrum analysis

® Pulse mask analysis

® In Depth packet insights

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

Functions that are not discussed in this manual are the same as in the spectrum appli-
cation and are described in the FSW User Manual. The latest version is available for
download at the product homepage.

2.1 Starting the HRP UWB application

Ultrawideband measurements require a separate application on the FSW. It is activa-
ted by creating a new measurement channel in HRP UWB mode.

To activate the HRP UWB application
1. Press [MODE] on the front panel of the FSW.

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

2. Select the "HRP UWB" item.

99 yrpP UWB

The FSW opens a new measurement channel for the HRP UWB application.

2.2 Understanding the display information

The following figure shows a measurement diagram during analyzer operation. All dif-
ferent information areas are labeled. They are explained in more detail in the following
sections.
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Understanding the display information

MultiView =2 HRP UWB

Capture Time Group (1)4 ts SGL
Rec Length Sel Packet Count 9

® 1Pk Clrw

200.0 ps/

1 = Channel bar for firmware and measurement settings

2 = Window title bar with diagram-specific (trace) information
3 = Diagram area

4 = Diagram footer with diagram-specific information

The color of the bars below the bursts is defined as follows:

® Blue: Selected packet

® Green: Successful sync of all sections

® Red: Detected burst, but no successful demodulation of SYNC section
® Yellow: Successful demodulaton of just SYNC section

Channel bar information

In the R&S FSW HRP UWB application, the FSW shows the following settings:

Table 2-1: Information displayed in the channel bar in the HRP UWB application

Ref Level Reference level
Att RF attenuation
Freq Center frequency for the RF signal
Capture Time Measurement time (data acquisition time)
Rec Length Record length
SRate Sample rate
ABW Analysis Bandwidth
Channel Measurement Channel
Group Selected group of packets
Default configuration for all windows, set in the "Analysis" dialog.
Sel Packet Selected packet
Default configuration for all windows, set in the "Analysis" dialog.

In addition, the channel bar also displays information on instrument settings that affect
the measurement results even though this is not immediately apparent from the display
of the measured values (e.g. transducer or trigger settings). This information is dis-
played only when applicable for the current measurement. For details see the FSW
Base Software User Manual.
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Welcome to the HRP UWB application

Understanding the display information

Window title bar information

For each diagram, the header provides the following information:

4 Packet Spectrum ol Clrwe 2 sdvoge 3 Mine d Max

Figure 2-1: Window title bar information in the R&S FSW HRP UWB application

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

5 = Trace mode

If a result display shows a different group or a different selected packet, this informa-
tion is displayed right below the window title:

2 Magnitude Capture

The group and selected packet can either be set in the analysis dialog for all displays
or in the result config dialog for individual displays.
Status bar information

The software status, errors and warnings and any irregularities in the software are indi-
cated in the status bar at the bottom of the FSW window.
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Evaluation methods for HRP UWB

3 Measurements and result displays

The data that was measured by the FSW can be evaluated using various different
methods.

All results are determined from the 1/Q data set captured for the measurement.

Storing Results
The results of the HRP UWB measurement can be stored to a file in ASCIl format.

e Evaluation methods for HRP UWB.......coue ittt 14

3.1 Evaluation methods for HRP UWB

The following evaluation methods can be selected for HRP UWB measurements.

(O o 1T o T 0 F= TS TN 111 (= 14
(O o 1T T T L= 1 =Y 15
Correlated PUISE..... ..ttt a e e e 15
MagnitudE CaAplUIE......ocoeeeeiiiiiirc e e e e ee s s e s e e e eeaaaaaaaaaaeeeeeens 16
=T T =1 o [P 16
Tt = A 0 T | £ S 17
Tt = AR =1 1 U o TP 18
PUIS . et e e e et e e e e e e e e e e reeeeaeas 19
RESUIL SUMMANY ... ..ot e e e e e e e e e aaaaaaeeeeees 20
SYMDBOI Phase JItter........coo ot 24
SYMDBOI TIME JIOr ... e e e e e e e e e e e ee e e ns 24

Chip Phase Jitter
Displays a histogram of the phase jitter of chips in SYNC section of each packet.

5 Chip Phase Jitter ol Clrwe 2 Avge 3 Mined [V
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Evaluation methods for HRP UWB

Remote command:
LAY:ADD? '1l',RIGH,CJPH
(see LAYout :ADD[:WINDow] ? on page 73)

Chip Time Jitter
Displays a histogram of the time jitter of chips in SYNC section of each packet.

3 Chip Time Jitter ol Clrwe 2 18 3 Mine 4 Max

-20.0 ps 4.0 ps/

Remote command:
LAY:ADD? '1l',RIGH,CJT
(see LAYout :ADD[:WINDow] ? on page 73)

Correlated Pulse
Displays the cross correlation of the measured UWB pulse of sync section and root
raised cosine (RRC) pulse defined in IEEE 802.15.4-2020.

4 Correlated Pulse ol Clrwe 2 Avge 3 Mined Max

-10.0 ns 10.0 ns
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Evaluation methods for HRP UWB

Remote command:
LAY:ADD? '1l',RIGH, XCOR
(see LAYout :ADD[:WINDow] ? on page 73)

Magnitude Capture

Displays the magnitude capture using a trace with "Positive Peak" detector. There are
different methods to configure packet detection. See Chapter 4.5, "Burst/Sync",

on page 47 for further details.

To calculate the "telegram length" of a burst, the start and stop positions of the high-
lights corresponding to each burst can be queried via SCPI. The commands
FETCh<n>:TRACe:HLIGht:STARt:ALL? and FETCh<n>:TRACe:HLIGht:STOP:
ALL? return the start and stop of each detected burst in seconds.

1 Magnitude Capture ® 1Pk Clrw

m ]
| . L

[T WP | TR |

126.3293 ps/ 1.2633 ms

Remote command:

LAY:ADD? '1l',RIGH,MCAP

(see LAYout:ADD[:WINDow] 2 on page 73)

Retrieving results see Chapter 6.5.2, "Magnitude capture", on page 80

Marker Table
Displays a table with the current marker values for the active markers.

This table is displayed automatically if configured accordingly.

1 Marker Table

Wnd X-Value Y-Value Function Function Result
2 2.1725 ms

13.859 ms
4.6259 ms

9.2331 ms

Tip: To navigate within long marker tables, simply scroll through the entries with your
finger on the touchscreen.

Remote command:
LAY:ADD? '1l',RIGH, MTAB
(see LAYout :ADD[:WINDow] ? on page 73)
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Evaluation methods for HRP UWB

Packet Insights

Displays the values from the "Selected Packet" or the values of "All Packets": For all
packets in statistics, the values are “Identical” or “Mixed”. "ldentical" means that the
packets have the same value (displayed in the Sel Packet column), whereas "Mixed"
indicates different values.

3 Packet Insights
Sel Packet: 1 Sel Packet All packets

Table 3-1: Displayed values

SYNC

Code Index Code index

Code Length Corresponding code length

Delta Length Delta length

Sync Length Number of analyzed symbols in SYNC section of the
packet including symbols in settling time

SFD non-ERDEV: “short” / “long”
HRP-ERDEV BPRF: 0, 2
HRP-ERDEV HPRF: 1, 2, 3, 4

Data

PSDU Bit Rate [Mb/s] Bit rate according to IEEE 802.15.4-2020 (Table
15-3) and IEEE 802.15.4z-2020 (Table 15-9a and
Table 15-10b)
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Evaluation methods for HRP UWB

PHR Bit Rate [Mb/s] “Bit rate transmitted in Data Rate field of PHR
according to IEEE 802.15.4-2020 (Table 15-8)

Chip Per Burst Non-HPRF: Chips Per Burst in line with IEEE
802.15.4-2020 (Table 15-3)

Hop Burst Non-HPRF: Hop Burst in line with IEEE
802.15.4-2020 (Table 15-3)

Length [Octets] Length of payload in octets including MAC FCS
octets

Ranging Bit Ranging bit set or not

Reserved Bit Non-HPREF: Status of reserved bit

SECDEC SECDEC pass or fail

Constraint Length HPRF mode: CL3 or CL7

AOA1 HPRF mode: Values of AO and A1 are shown

MAC FCS Verification result of MAC frame check sequence
(FCS)

Payload Payload according to IEEE 802.15.4-2020 (Section

15.2.8) and IEEE 802.15.4z-2020 (Section 15.2.8
and Section 15.3.4)

STS Bitstream 1-4 Bitstream of STS sections 1 to 4 according to IEEE
802.15.4z-2020 (Section 15.2.9)

Remote command:

LAY:ADD? '1l',RIGH,PINS

(see LAYout :ADD[:WINDow] ? on page 73)

Retrieving results see Chapter 6.5.3, "Packet insights", on page 82

Packet Spectrum

Displays the spectrum of the selected packet. Limit Lines are defined in Transmit
Power Spectral Density (IEEE 802.15.4-2020, Section 15.4.5). The limits are checked
only against the selected packet.
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Evaluation methods for HRP UWB

4 Packet Spectrum o] Clrwe 2 Avge 3 Mine d Max
PASS

-800.0 MHz 160.0 MHz/ 800.0 MHz

Remote command:
LAY:ADD? '1l',RIGH, PSP
(see LAYout :ADD[:WINDow] 2 on page 73)

Pulse

Displays the pulse of the SYNC section of an UWB packet. Limit lines are set accord-
ing to FIRA UWB PHY Technical Requirements v1.2, Section 5.2.5. The limits are
checked only against the selected packet.

ol Clrwe 2 18 3 Mine 4 Max

Remote command:
LAY:ADD? '1l',RIGH, PULS
(see LAYout :ADD[:WINDow] 2 on page 73)
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Result Summary
Displays various measurement results in numerical form, combined in one table.
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2 Result Summary

Sel Packet: 1 Sel Packet Awverage
Frequency

[Hz]
2t [ppm]

Jitter

yrmbol Time Jitt
Chip Time Jitter
Correlated Pulse

[

ise Time
IC Pul

Sel Packet
1 42
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Table 3-2: Displayed values

R&SPFSW-K149 Measurements and result displays

Evaluation methods for HRP UWB

Frequency

Center Frequency Offset [Hz]

Estimated frequency offset of the SYNC section.

>0 => DUT has higher frequency than analyzer

Center Frequency Offset [ppm]

Estimated frequency offset of the SYNC section rel-
ative to carrier frequency.

>0 => DUT has higher CLK frequency than analyzer

Chip Clock Error [ppm]

Estimated chip clock frequency error of the SYNC
section.

Jitter

Symbol Time Jitter RMS [ps]

RMS of the time jitter of symbols of the SYNC sec-
tion

Chip Time Jitter RMS [ps]

RMS of the time jitter of chips of the SYNC section

Correlated Pulse

Cross correlation of measured UWB pulse and root
raised cosine (RRC) pulse defined in IEEE
802.15.4-2020

Pulse NMSE [dB]

NMSE of the correlated pulse

Main Lobe Peak [%]

Amplitude of the main lobe peak

Main Lobe Width [ns]

Main lobe width of pulse at 80%

Main Lobe Min Width [ns]

Required minimum width of main lobe according to
IEEE 802.15.4-2020 (Table 15-12)

Main Lobe Width Passed

Passed if main lobe width is above minimum main
lobe width

Side Lobe Peak Location [ns]

Location of side lobe peak relative to main lobe
peak

Side Lobe Peak [%]

Amplitude of side lobe peak

Side Lobe Peak Passed

Passed if side lobe peak is below 30%

Pulse

FIRA UWB PHY Technical Requirements v1.2 RC2

Pulse Mask

Passed if time domain pulse meets mask

Pulse Rise Monotonic

Passed if time domain pulse rises monotonically

Pulse Rise Time [ns]

Rise time of pulse

Pulse Rise Time Passed

Pass if pulse rise time is smaller than 2.5ns

SYNC Pulse Location & Polarity

Pass if all pulses of SYNC section have correct
location and polarity

SFD Pulse Location & Polarity

Pass if all pulses of SFD section have correct loca-
tion and polarity

STS Pulse Location & Polarity

Passed if all pulses of STS section have correct
location and polarity

EVM

FIRA UWB PHY Technical Requirements v1.2 RC2

SHR NRMSE [%]

NRMSE of SHR section (omitting first ps)
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PHR NRMSE [%] NRMSE of PHR section

PSDU NRMSE [%] NRMSE of PSDU section

STS NRMSE [%] NRMSE of STS section

PHR Pulse Level [dB] Pulse level of PHR section relative to SHR section

PSDU Pulse Level [dB] Pulse level of PSDU section relative to SHR section

STS Pulse Level [dB] Pulse level of STS section relative to SHR section

Power

Packet Mean [dBm] Mean power of whole packet

Packet Peak [dBm] Peak power of whole packet

SHR Mean [dBm] Mean Power of SHR section

SHR Peak [dBm] Peak Power of SHR section

PSDU Mean [dBm] Mean Power of PSDU section

PSDU Peak [dBm] Peak Power of PSDU section

STS mean [dBm] Mean power of STS section

STS peak [dBm] Peak power of STS section

1Q Offset [dB] 1Q offset estimated from SYNC section

Spectrum Transmit Power Spectral Density defined in IEEE
802.15.4-2020, Section 15.4.5

Max Spectral Power [dBm / MHZz] Maximum Spectral Power Density

Spectrum Mask Passed Passed if transmit PSD mask limits are met

Ranging

RMarker [ps] Ranging marker position defined in IEEE
802.15.4-2020 and IEEE 802.15.4z-2020, relative to
capture buffer
To estimate the time difference between several
captured packets, the RMarker can be evaluated.

Ranging marker in STS 1-4 [ps] Ranging marker position within STS in line with
IEEE 802.15.4z-2020, relative to capture buffer

For each result type, several values are displayed.

® Sel packet

Values measured for the selected packet.
® Average

Average value measured over all packets.
® Min

Lowest value measured over all packets.
® Max

Highest value measured over all packets.
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Remote command:

LAY:ADD? '1l',RIGH,RSUM

(see LAYout :ADD[:WINDow] ? on page 73)

Retrieving results see Chapter 6.5.4, "Result summary", on page 83

Symbol Phase Jitter
Displays a histogram of the phase jitter of symbols in SYNC section of each packet.

ﬁls'ymbol Phase Jitter 2 183 Min e d Max

Remote command:
LAY:ADD? '1l',RIGH, SJPH
(see LAYout :ADD[:WINDow] ? on page 73)

Symbol Time Jitter
Displays a histogram of the time jitter of symbols in SYNC section of each packet.

6 Symbol Time Jitter ol Clrwe 2 Avge 3 Mine d Max
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Remote command:
LAY:ADD? '1l',RIGH,SJT
(see LAYout :ADD[:WINDow] ? on page 73)
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Configuration overview

4 Configuration

@  CoNnfiguration OVEIVIEW.........uuuiiiiiiiiee e e e e it e e e e e e e e e e e e e e s e s enaneaaeeeees 26
o Input and frontend Settings........ooo i —— 27
L I oo 1Y ==Y 1] o U 41
®  Data ACqUISITION. ....uueiiie et e e e e e e e ————— 46
O BUISH/SYNC. .. e e e 47
L I I = o o T [ 1] =1 o o U PRRRS 49
®  EVvaluation raNge.....cocvii i i 51
®  ResUlt CONfIGUIAtioN.......uuiiiiiiie e a e e e e 54

4.1 Configuration overview

Throughout the measurement channel configuration, an overview of the most important
-+.+ . . . . . " H "
LT- currently defined settings is provided in the "Overview".

e The "Overview" is displayed when you select the "Overview" icon, which is available at
the bottom of all softkey menus.

Overview
Measurements

Input RF

Frequency 13.25 GHz Capture Time 1.0 ms
Ref Level 0.0dBm  Source Free Run  Channel Number 9
Att 10.0 dB Level ---  ABW 512.0 MHz
Preamp Off  Offset 0s

—@Input/Frontend — | | Trigger — A/D Data Acquisition

L—l

@ Burst/Sync — m-L Demodulation —+= - ‘* Evaluation Range — |£‘ \_/! Display Config

Selected Packet 1
Range One Capture

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".

To configure settings

» Select any button in the "Overview" to open the corresponding dialog box.
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4.2

4.2.1

Input and frontend settings

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

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

Remote command:
SYSTem:PRESet : CHANnel [ : EXEC] on page 71

Input and frontend settings

Access: "Overview" > "Input/Frontend"

The FSW can evaluate signals from different input sources and provide various types
of output (such as trigger signals).

The frequency and amplitude settings represent the "frontend" of the measurement
setup.

The output settings are identical to the base unit and are described in the FSW User
Manual.

®  INPUL SOUICE SEHINGS. . uuuuueiiiiii i e e e e e e e e e e e e e e e e eeeenenees 27
LI O 1010 01 =T= 11T £ U 31
®  FreqUENCY SEHNGS...cci it 35
O AMPIItUAE SEEHNGS. .. eeiieiieie et a e e e e e 36
L S T | 1T TR 39

Input source settings

Access: "Overview" > "Input/Frontend" > "Input Source" tab

Some settings are also available in the "Amplitude" tab of the "Amplitude" dialog box.

Input from other sources

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

® |/Q Input files

® 2 GHz bandwidth extension (FSW-B2000)

®  Radio freqUENCY INPUL.......cc et e e e e e e e e aee s 28
e Settings for input from I/Q data fil€S...........coeiieiiiiiiiiie e 30
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Input and frontend settings

Radio frequency input

Access: "Overview" > "Input/Frontend" > "Input Source" tab > "Radio Frequency" tab

The default input source for the FSW is the radio frequency. If no additional options are
installed, this is the only available input source.

Input/Frontend @ X

Input Source Frequency Amplitude Probes

Radio On
Frequency

Input Couplin:
External P ping
Mixer

Impedance

I/Q File High Pass Filter 1 to 3 GHz

YIG-Preselector

Input Connector

RF Input Protection

The RF input connector of the FSW must be protected against signal levels that
exceed the ranges specified in the specifications document. Therefore, the FSW is
equipped with an overload protection mechanism for DC and signal frequencies up to
30 MHz. This mechanism becomes active as soon as the power at the input mixer
exceeds the specified limit. It ensures that the connection between RF input and input
mixer is cut off.

When the overload protection is activated, an error message is displayed in the status
bar ("INPUT OVLD"), and a message box informs you that the RF input was discon-
nected. Furthermore, a status bit (bit 3) in the STAT : QUES : POW status register is set.
In this case, you must decrease the level at the RF input connector and then close the
message box. Then measurement is possible again. Reactivating the RF input is also
possible via the remote command INPut:ATTenuation:PROTection:RESet.

Radio FrequenCy STate.... ... 28
T 01U 97 0T o] 11 e SRR 29
[ g oYY =1 g Vo7 =TS 29
DIFECE Path... et e e e 29
High Pass FIlter 110 3 GHz......uuuiiiicccciece s 30

Radio Frequency State
Activates input from the "RF Input" connector.

For FSW85 models with two input connectors, you must define which input source is
used for each measurement channel.

Radio Input 1  Input 2

Frequency
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"Input 1" 1.00 mm RF input connector for frequencies up to 85 GHz (90 GHz
with option R&S FSW-B90G)
"Input 2" 1.85 mm RF input connector for frequencies up to 67 GHz

Remote command:
INPut:SELect on page 89
INPut:TYPE on page 90

Input Coupling

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

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by

default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

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

Remote command:
INPut:COUPling on page 88

Impedance
For some measurements, the reference impedance for the measured levels of the
FSW can be set to 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 89

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

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

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

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

Remote command:
INPut:DPATh on page 88
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Input and frontend settings

High Pass Filter 1 to 3 GHz

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

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

This function requires an additional hardware option.

Note: For RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

Remote command:
INPut:FILTer:HPASs[:STATe] on page 88

Settings for input from 1/Q data files

Access: "Overview" > "Input/Frontend" > "Input Source" > "I/Q File"
Or: [INPUT/OUTPUT] > "Input Source Config" > "Input Source" > "1/Q File"
Input Source Power Sensor External Generator Probes B5000

Radio on Off

Frequenc
9 v Input File

External Si\FAFSW_SiriushinputIQ\vse_all_cmd_iq.ig.tar Select File
Mixer

Saved by: IgTarWriteComplexFloat32 (MATLAB 8.4.0.150421 (R2014b))

Comment: Test iq.tar file with 2 streams. Each stream has exactly two points. Stream1 at 500=-30dBm
Digital I/Q Date & Time: 2015-08-13 16:15:54

Sample Rate: 1 MHz

Number of Samples: 25304
Analog Duration of Signal: 25.304 ms
Baseband Number of Channels: 2

Selected Channel: Auto File Repetitions:

Baseband
Oscilloscope

1/Q File
T I LT o 10 1 oY = (= TS 30
Select 1/Q data fil.......ueii i 31
1 L= =T 1= 1o 31

1/Q Input File State
Enables input from the selected 1/Q input file.

If enabled, the application performs measurements on the data from this file. Thus,
most measurement settings related to data acquisition (attenuation, center frequency,
measurement bandwidth, sample rate) cannot be changed. The measurement time
can only be decreased to perform measurements on an extract of the available data
only.

Note: Even when the file input is disabled, the input file remains selected and can be
enabled again quickly by changing the state.

Remote command:
INPut:SELect on page 89
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Select I/Q data file
Opens a file selection dialog box to select an input file that contains I/Q data.

The 1/Q data file must be in one of the following supported formats:
.ig.tar

Ligw

.CsVv

.mat

WV

.aid

The file type is determined by the file extension. If no file extension is provided, the file
type is assumed to be .iqg.tar. For .mat files, Matlab® v4 is assumed.

Note: Only a single data stream or channel can be used as input, even if multiple
streams or channels are stored in the file.

Note: For some file formats that do not provide the sample rate and measurement time
or record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.

The default storage location for I/Q data files is C: \R_S\INSTR\USER.

Remote command:
INPut:FILE:PATH on page 91

File Repetitions

Determines how often the data stream is repeatedly copied in the I/Q data memory to
create a longer record. If the available memory is not sufficient for the specified num-
ber of repetitions, the largest possible number of complete data streams is used.

Remote command:
TRACe:IQ:FILE:REPetition:COUNt on page 92

Output settings

Access: "Overview" > "Input/Frontend" > "Output”
or: [INPUT/OUTPUT] > "OUTPUT Config"

The R&S FSW HRP UWB application can provide output to special connectors for
other devices.

For details on connectors, refer to the FSW Getting Started manual, "Front / Rear
Panel View" chapters.

Output settings can be configured via [Input/Output] or in the "Outputs" dialog box.
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Output Digital I/Q

IF/Video Output

Noise Source

Trigger 2

Trigger 3

D= = 11 1 o 10 SRR 32
NOISE SOUICE CONTIOL.cciiiieiiieee ittt e e eee e e e e e e e e snber e e e e snnee e e e e enrees 33
LI 1 T =T 2 2 T 33
L OULDUL TPttt ettt ee e e e e e e e e enne 34

L LOVEL. ettt 34

L PUISE LENGHN. ....vvveveeeeeeee ettt 34

1= aTe I e To o= OO 34

Data Output
Defines the type of signal available at one of the output connectors of the FSW.

"IF" The measured IF value is provided at the IF/VIDEO/DEMOD output
connector.
For bandwidths up to 80 MHZ, the IF output is provided at the speci-
fied "IF Out Frequency".
If an optional bandwidth extension FSW-B160/-B320/-B512 is used,
the measured IF value is available at the "IF WIDE OUTPUT" con-
nector. The frequency at which this value is output is determined
automatically. It is displayed as the "IF Wide Out Frequency". For
details on the used frequencies, see the specifications document.
This setting is not available for bandwidths larger than 512 MHz.

"2ND IF" The measured IF value is provided at the "IF OUT 2 GHz/ IF OUT
5 GHZz" output connector, if available, at a frequency of 2 GHz and
with a bandwidth of 2 GHz. The availability of this connector depends
on the instrument model.
This setting is not available if the optional 2 GHz / 5 GHz bandwidth
extension (FSW-B2000/B5000) is active.
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Remote command:
OUTPut:IF[:SOURce] on page 93

Noise Source Control

Enables or disables the 28 V voltage supply for an external noise source connected to
the "Noise source control / Power sensor") connector. By switching the supply voltage
for an external noise source on or off in the firmware, you can enable or disable the
device as required.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the FSW itself, for example when measuring the noise level of an
amplifier.

In this case, you can first connect an external noise source (whose noise power level is
known in advance) to the FSW and measure the total noise power. From this value,
you can determine the noise power of the FSW. Then when you measure the power
level of the actual DUT, you can deduct the known noise level from the total power to
obtain the power level of the DUT.

Remote command:
DIAGnostic:SERVice:NSOurce on page 93

Trigger 2/3

Trigger Source  Trigger In/Out

Trigger 2 Input Output

Output Type User Defined * Level Low High

20| =R N=ats1a] 100.0 pis Send Trigger

Trigger 3 Input Output

The trigger input and output functionality depends on how the variable "Trigger Input/
Output" connectors are used.

"Trigger 1" "Trigger 1" is input only.

"Trigger 2" Defines the usage of the variable "Trigger Input/Output” connector on
the front panel
(not available for FSW85 models with 2 RF input connectors)

"Trigger 3" Defines the usage of the variable "Trigger 3 Input/Output" connector
on the rear panel

"Input” The signal at the connector is used as an external trigger source by
the FSW. Trigger input parameters are available in the "Trigger" dia-
log box.
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"Output” The FSW sends a trigger signal to the output connector to be used by
connected devices.
Further trigger parameters are available for the connector.

Remote command:
OUTPut:TRIGger<tp>:DIRection on page 107

Output Type < Trigger 2/3
Type of signal to be sent to the output

"Device Trig- (Default) Sends a trigger when the FSW triggers.
gered"

"Trigger Sends a (high level) trigger when the FSW is in "Ready for trigger"
Armed" state.
This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low-level signal at the "AUX" port (pin 9).

"User Defined" Sends a trigger when you select "Send Trigger".
In this case, further parameters are available for the output signal.

Remote command:
OUTPut:TRIGger<tp>:0TYPe on page 108

Level < Output Type — Trigger 2/3
Defines whether a high (1) or low (0) constant signal is sent to the trigger output con-
nector (for "Output Type": "User Defined".

The trigger pulse level is always opposite to the constant signal level defined here. For
example, for "Level" = "High", a constant high signal is output to the connector until you
select the Send Trigger function. Then, a low pulse is provided.

v trigger v trigger
5 . 5 | -
i SR
low-level constant, high-level constant,
high-level trigger low-level trigger

Remote command:
OUTPut:TRIGger<tp>:LEVel on page 107

Pulse Length — Output Type «— Trigger 2/3
Defines the duration of the pulse (pulse width) sent as a trigger to the output connector.

Remote command:
OUTPut:TRIGger<tp>:PULSe:LENGth on page 109

Send Trigger < Output Type < Trigger 2/3
Sends a user-defined trigger to the output connector immediately.

Note that the trigger pulse level is always opposite to the constant signal level defined
by the output Level setting. For example, for "Level" = "High", a constant high signal is
output to the connector until you select the "Send Trigger" function. Then, a low pulse
is sent.

Which pulse level is sent is indicated by a graphic on the button.
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Remote command:
OUTPut:TRIGger<tp>:PULSe:IMMediate on page 108

4.2.3 Frequency settings

Access: "Overview" > "Input/Frontend" > "Frequency" tab

Input Source Frequency Amplitude | Probes

Frequency

Center Frequency Stepsize

Stepsize Manual AA'EITY 1.0 MHz

Frequency Offset

(07210 (= gl o (=T U= o3RRS 35
Center FreqUENCY StEPSIZE......uuuiiiiiiiiiii ettt e e e e e e e s eeeeee s 35
FrequenCy OffSel.......coo e 35

Center Frequency
Defines the center frequency of the signal in Hertz.

Remote command:
[SENSe: ] FREQuency:CENTer on page 94

Center Frequency Stepsize
Defines the step size by which the center frequency is increased or decreased using
the arrow keys.

When you use the rotary knob the center frequency changes in steps of only 1/10 of

the span.

The step size can be coupled to another value or it can be manually set to a fixed
value.

"Manual" Defines a fixed step size for the center frequency. Enter the step size

in the "Value" field.

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 94

Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.
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This parameter has no effect on the instrument's hardware, on the captured data, or on
data processing. It is simply a manipulation of the final results in which absolute fre-
quency values are displayed. Thus, the x-axis of a spectrum display is shifted by a
constant offset if it shows absolute frequencies. However, if it shows frequencies rela-
tive to the signal's center frequency, it is not shifted.

A frequency offset can be used to correct the display of a signal that is slightly distorted
by the measurement setup, for example.

The allowed values range from -1 THz to 1 THz. The default setting is 0 Hz.

Remote command:
[SENSe: ] FREQuency:0FFSet on page 95

4.2.4 Amplitude settings

Access: "Overview" > "Input/Frontend" > "Amplitude" tab

Amplitude settings affect the signal power or error levels.
Input Source Frequency Amplitude Probes
Reference Level Input Settings

Preamplifier
Value -30.0 dBm

Input Coupling

Offset
Impedance

Attenuation Electronic Attenuation

Mode Auto Manual State

Value 0.0 dB Mode

Optimization ¥  Value

Note that amplitude settings are not window-specific, as opposed to the scaling and
unit settings.

REFEIENCE LEVEL ... et e e e e e s e e e e e e e e e e e aannnes 37
L Shifting the Display (OffSEt).........cceureerererreeeeeeeeeeeeseesseseeseseseseessseeeeseesesenas 37
R AHENULION. ... e e e e e e e s eeeeeas 37
L Attenuation Mode / VAIUE...........c.eueueeeeeeeeeeeeeeeeee e eeeeee e sese e eeesananans 37
Using Electronic AttenUAatioN............uuiiiiiiccccce e 38
INPUL SEHINGS. .t e s 38
O L 1101 L= ST 38
L IMPEAANCE ...ttt 39
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Reference Level

Defines the expected maximum reference level. Signal levels above this value are pos-
sibly not measured correctly. Signals above the reference level are indicated by an "IF
Overload" or "OVLD" status display.

The reference level can also be used to scale power diagrams; the reference level is
then used for the calculation of the maximum on the y-axis.

Since the hardware of the FSW is adapted according to this value, it is recommended
that you set the reference level close above the expected maximum signal level. Thus
you ensure an optimal measurement (no compression, good signal-to-noise ratio).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 96

Shifting the Display (Offset) < Reference Level
Defines an arithmetic level offset. This offset is added to the measured level. In some
result displays, the scaling of the y-axis is changed accordingly.

Define an offset if the signal is attenuated or amplified before it is fed into the FSW so
the application shows correct power results. All displayed power level results are shif-
ted by this value.

The setting range is +200 dB in 0.01 dB steps.

Note, however, that the internal reference level (used to adjust the hardware settings to
the expected signal) ignores any "Reference Level Offset". Thus, it is important to keep
in mind the actual power level the FSW must handle. Do not rely on the displayed ref-
erence level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 96

RF Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value — RF Attenuation
Defines the attenuation applied to the RF input of the FSW.

The RF attenuation can be set automatically as a function of the selected reference
level (Auto mode). Automatic attenuation ensures that no overload occurs at the RF
Input connector for the current reference level. It is the default setting.

By default and when no (optional) electronic attenuation is available, mechanical
attenuation is applied.

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB). Other
entries are rounded to the next integer value. The range is specified in the specifica-
tions document. If the defined reference level cannot be set for the defined RF attenua-
tion, the reference level is adjusted accordingly and the warning "limit reached" is dis-
played.

NOTICE! Risk of hardware damage due to high power levels. When decreasing the

attenuation manually, ensure that the power level does not exceed the maximum level
allowed at the RF input, as an overload can lead to hardware damage.
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Remote command:
INPut:ATTenuation on page 100
INPut:ATTenuation:AUTO on page 101

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the FSW, you can also
activate an electronic attenuator.

In "Auto" mode, the settings are defined automatically; in "Manual" mode, you can
define the mechanical and electronic attenuation separately.

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) above 15 GHz.

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as
possible to reduce the amount of mechanical switching required. Mechanical attenua-
tion can provide a better signal-to-noise ratio, however.

When you switch off electronic attenuation, the RF attenuation is automatically set to
the same mode (auto/manual) as the electronic attenuation was set to. Thus, the RF
attenuation can be set to automatic mode, and the full attenuation is provided by the
mechanical attenuator, if possible.

The electronic attenuation can be varied in 1 dB steps. If the electronic attenuation is
on, the mechanical attenuation can be varied in 5 dB steps. Other entries are rounded
to the next lower integer value.

For the FSW85, the mechanical attenuation can be varied only in 10 dB steps.

If the defined reference level cannot be set for the given attenuation, the reference
level is adjusted accordingly and the warning "limit reached" is displayed in the status
bar.

Remote command:
INPut:EATT:STATe on page 102
INPut:EATT:AUTO on page 101
INPut :EATT on page 101

Input Settings
Some input settings affect the measured amplitude of the signal, as well.

For information on other input settings see Chapter 4.2.1.1, "Radio frequency input",
on page 28.

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

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

For all FSW models except for FSW85, the following settings are available:
"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
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Input and frontend settings

"30 dB" The RF input signal is amplified by about 30 dB.

For older FSW43/FSW50/FSW67 models, the input signal is always ampilfied by about
30 dB when the preamplifier is active.
For FSW85 models, no preamplifier is available.

Remote command:
INPut:GAIN:STATe on page 97
INPut:GAIN[:VALue] on page 97

Impedance < Input Settings
For some measurements, the reference impedance for the measured levels of the
FSW can be set to 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 89

Scaling

Access: [AMPT] > "Scale Config"

Depending on the type of display (time, spectrum or statistics), various scaling func-
tions are available to adapt the result display to the current data.

Note that scaling settings are window-specific, as opposed to the amplitude settings.
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Scale Config @ X
Scaling for Y-Axis

Automatic grid scaling On

Auto Scale Once
Scaling according to min and max values:

Max

- - T p— Ref 0.0 dBm ===
Min [ - -

Scaling according to reference and per div:

Per Division ¥ 10048

Ref Position

* -100.0 dBm

Ref Value

Spedcifics for 1: Magnitude Capture

A visualization of the diagram scaling with the current settings is displayed at the right
side of the dialog box.
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RETEIENCE VAIUE.......ccoeeeeeeeeece e e e e e e e e e e 41

Auto Scale Once
Automatically determines the optimal range and reference level position to be dis-
played for the current measurement settings.

The display is only set once; it is not adapted further if the measurement settings are
changed again.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] : AUTO ONCE
on page 98

Defining Min and Max Values
Defines the displayed y-axis range in dB.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MINimum
on page 98
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MAXimum
on page 98
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Range per Division

Defines the value range to be displayed per division.

Note: If fewer divisions are displayed (e.g. because the window is reduced in height),
the range per division is increased to display the same result range in the smaller win-
dow. In this case, the per division value does not correspond to the actual display.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :PDIVision
on page 99

Reference Position

Defines the position of the reference value on the y-axis. The position is defined as a
percentage value, where 0 % refers to the bottom edge, 100 % refers to the top edge
of the screen. The y-axis is adapted so that the reference value is displayed at the ref-
erence position.

Remote command:
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RPOSition
on page 99

Reference Value
Defines a reference value on the y-axis in the current unit. The y-axis is adapted so
that the reference value is displayed at the reference postion.

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :TRACe<t>:Y[:SCALe] :RVALue
on page 100

4.3 Trigger settings

Access: "Overview" > "Trigger" > "Trigger Source"/"Trigger In/Out"

Trigger settings determine when the input signal is measured. Note that gating is not
available for hop measurements.

Trigger L ) X

Trigger Source Trigger In/Out
Source IF Power
Level -40.0 dBm Drop-Out Time
Offset Slope Rising Falling

Hysteresis Holdoff

External triggers from one of the [TRIGGER INPUT/OUTPUT] connectors on the FSW
are configured in a separate tab of the dialog box.
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For details see the FSW User Manual.

For step-by-step instructions on configuring triggered measurements, see the FSW
User Manual.
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Trigger Settings

The trigger settings define the beginning of a measurement.

Trigger Source < Trigger Settings
Defines the trigger source. If a trigger source other than "Free Run" is set, "TRG" is
displayed in the channel bar and the trigger source is indicated.

Note: When triggering is activated, the squelch function is automatically disabled.

Remote command:
TRIGger [:SEQuence] : SOURce on page 105

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

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 105

External Trigger 1/2/3 — Trigger Source < Trigger Settings

Data acquisition starts when the TTL signal fed into the specified input connector
meets or exceeds the specified trigger level.

(See "Trigger Level" on page 44).

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

If the optional 2 GHz / 5 GHz bandwidth extension (B2000/B5000) is active, only Exter-
nal Channel 3 is supported.

For details, see the "Instrument Tour" chapter in the FSW Getting Started manual.
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"External Trigger 1"
Trigger signal from the "TRIGGER 1 INPUT" connector.

"External Trigger 2"
Trigger signal from the "TRIGGER 2 INPUT / OUTPUT" connector.
For FSW85 models, "Trigger 2" is not available due to the second RF
input connector on the front panel.

"External Trigger 3"
Trigger signal from the "TRIGGER 3 INPUT / OUTPUT" connector on
the rear panel.

Remote command:

TRIG:SOUR EXT, TRIG:SOUR EXT2

TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 105

External Channel 3 — Trigger Source «— Trigger Settings
Data acquisition starts when the signal fed into the "Ch3" input connector on the oscil-
loscope meets or exceeds the specified trigger level.

Note: In previous firmware versions, the external trigger was connected to the "Ch2"
input on the oscilloscope. As of firmware version FSW 2.30, the "Ch3" input on the
oscilloscope must be used!

This trigger source is only available if the optional 2 GHz / 5 GHz bandwidth extension
(FSW-B2000/B5000) is active (see FSW 1/Q Analyzer and I/Q Input User Manual).

Note: Since the external trigger uses a second channel on the oscilloscope, the maxi-
mum memory size, and thus record length, available for the input channel 1 may be
reduced by half. For details, see the oscilloscope's specifications document and docu-
mentation.

Remote command:
TRIG:SOUR EXT

See TRIGger [ : SEQuence] : SOURce on page 105

External Analog < Trigger Source — Trigger Settings
Data acquisition starts when the signal fed into the EXT TRIGGER INPUT connector
on the oscilloscope meets or exceeds the specified trigger level.

Remote command:
TRIG:SOUR EXT
See TRIGger [ :SEQuence] : SOURce on page 105

IF Power — Trigger Source < Trigger Settings
The FSW starts capturing data as soon as the trigger level is exceeded around the
third intermediate frequency.

For frequency sweeps, the third IF represents the start frequency. The trigger threshold
depends on the defined trigger level, as well as on the RF attenuation and preamplifi-
cation. A reference level offset, if defined, is also considered. The trigger bandwidth at
the intermediate frequency depends on the RBW and sweep type. For details on avail-
able trigger levels and trigger bandwidths, see the instrument specifications document.

For measurements on a fixed frequency (e.g. zero span or I/Q measurements), the
third IF represents the center frequency.

User Manual 1179.4211.02 — 07 43



R&S®FSW-K149 Configuration

Trigger settings

This trigger source is only available for RF input.

The available trigger levels depend on the RF attenuation and preamplification. A refer-
ence level offset, if defined, is also considered.

For details on available trigger levels and trigger bandwidths, see the specifications
document.

Remote command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 105

1/Q Power — Trigger Source — Trigger Settings
Triggers the measurement when the magnitude of the sampled I/Q data exceeds the
trigger threshold.

Remote command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] :SOURce on page 105

RF Power < Trigger Source — Trigger Settings
Defines triggering of the measurement via signals which are outside the displayed
measurement range.

For this purpose, the instrument uses a level detector at the first intermediate fre-
quency.

The resulting trigger level at the RF input depends on the RF attenuation and preampli-
fication. For details on available trigger levels, see the instrument's specifications docu-
ment.

Note: If the input signal contains frequencies outside of this range (e.g. for fullspan
measurements), the measurement can be aborted. A message indicating the allowed
input frequencies is displayed in the status bar.

A "Trigger Offset", "Trigger Polarity" and "Trigger Holdoff" (to improve the trigger stabil-
ity) can be defined for the RF trigger, but no "Hysteresis".

Remote command:
TRIG:SOUR RFP, see TRIGger [:SEQuence] : SOURce on page 105

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

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

Remote command:
TRIGger [:SEQuence] : LEVel [ :EXTernal<port>] on page 104

Drop-Out Time — Trigger Settings
Defines the time that the input signal must stay below the trigger level before triggering
again.

Remote command:
TRIGger [:SEQuence] : DTIMe on page 102

Coupling < Trigger Settings
If the selected trigger source is "IF Power" or "External Channel 3", you can configure
the coupling of the external trigger to the oscilloscope.

This setting is only available if the optional 2 GHz bandwidth extension is active.
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"DC 50Q" Direct connection with 50 Q termination, passes both DC and AC
components of the trigger signal.
"DC 1 MQ" Direct connection with 1 MQ termination, passes both DC and AC
components of the trigger signal.
"AC" Connection through capacitor, removes unwanted DC and very low-

frequency components.

Remote command:
TRIGger [:SEQuence] :0SCilloscope:COUPling on page 106

Trigger Offset < Trigger Settings
Defines the time offset between the trigger event and the start of the measurement.

Offset > 0: Start of the measurement is delayed

Offset < 0: Measurement starts earlier (pretrigger)

Remote command:
TRIGger [:SEQuence] :HOLDoff [ : TIME] on page 103

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

Remote command:
TRIGger [:SEQuence] : SLOPe on page 105

Hysteresis < Trigger Settings

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

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

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 103

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

Remote command:
TRIGger [:SEQuence] : IFPower:HOLDof f on page 103

Capture Offset

This setting is only available for secondary applications in MSRA/MSRT operating
mode. It has a similar effect as the trigger offset in other measurements: it defines the
time offset between the capture buffer start and the start of the extracted secondary
application data.

Remote command:
[SENSe: ]MSRA:CAPTure:OFFSet on page 106
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Data acquisition

Access: "Overview" > "Data Acquisition"

The data acquisition settings of the FSW can be configured to evaluate signals from
different UWB channels.

Signal Capture

Data Acquisition Trigger Source Trigger In/Out

Channel Ch 9 (CF 7987.2 MHz, BW 499.2 MHz) ~ SetCF
Default ¥alues Oon Off
Sample Rate

Maximum Bandwidth

Analysis Bandwidth (ABW) 1.2 GHz
Sufficient ABW for Channels = 0-3, 5, 6, 8-10, 12-14 e 7 = 4,11, 15

Capture Length: 499 200 Chips, 1 996 800 Samples

(07T o) (1 00 I = S 46
(01 =T [ =] SRR RRPRPR 46
DEfAUIE VAIUES.....cc ettt ettt s e st e e s st e e e e e enree e e e e nanees 47
SAMPIE RALE..... e e e e e e e e e e e e e e e e raaaa——r——— 47
Maximum BandWidth..... ... 47
Analysis BandWidth..... ... 47
(07T o] (1] 8 I =Y T | 1 PR 47

Capture Time

Specifies the duration (and therefore the amount of data) to be captured in the capture
buffer. If the capture time is too short, demodulation will fail. In particular, if the result
length does not fit in the capture buffer, demodulation will fail.

Remote command:
[SENSe: ] SWEep: TIME on page 109

Channel

Selects the HRP UWB Channel according to the IEEE 802.15.4z-2020 standard, a
center frequency and a measurement bandwidth is predefined. By selecting "Set CF",
the center frequency of the FSW is set according to the definition in the selected chan-
nel.
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Burst/Sync

Remote command:
[SENSe: ] CAPTure:PRESet on page 110
[SENSe:]CAPTure:FSET on page 110

Default Values

If the default values button is set to "On", Sample Rate and Maximum Bandwidth BW
are set automatically for the selected channel. Select "Off" to configure the settings for
Sample Rate and Maximum Bandwidth manually.

Remote command:
[SENSe:]CAPTure:DEFault on page 110

Sample Rate

Defines the sample rate used for the measurement. The sample rate can be set as an
even multiple of the chip rate.

Remote command:

[SENSe:]CAPTure:0OVERsampling on page 110

[SENSe: ] SRATe on page 111

Maximum Bandwidth
If "Auto" is selected, the analysis bandwidth is defined automatically. The available
analysis bandwidths depend on the installed bandwidth extension options of the FSW.

Remote command:
TRACe:IQ:WBANd[:STATe] on page 111
TRACe: IQ:WBANd:MBWidth on page 111

Analysis Bandwidth
Displays the selected analysis bandwidth for the signal.

It the "Sufficient ABW for channels" marker is green, the analysis bandwidth is suffi-
cient for the analysis of the corresponding channels.

Capture Length
Shows the capture length in chips and samples.

Remote command:
[SENSe:]CAPTure:LENGth:CHIPs? on page 112

Burst/Sync

Access: "Overview" > "Burst/Sync"

The "Burst/Sync" dialog provides functionality to configure how packets are detected.
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Burst/Sync

I0) Power Burst
Reference

Threshold

Min Burst Length

Max Burst Length

Max Off Time within Burst

Set to Detault

Y =T = o = R 48
LI 21 (=] 0] [ N 48
Min BUIst LENGEN. ..o e e e e e e 49
MaxX BUrst LENGEN......cooeeeeeeeccee s e e e e e e e e e e e e e e e e eeeeeeaee 49
Max Off Time WIthin BUISt........coovuii e eees 49
Y (U F= 11 o] g I @1 -T= SN 49
Reference

Select the reference for packet detection.

® "Noise": The noise floor is detected and shown in the magnitude capture result dis-
play. The detection level is the noise level + the defined threshold in dB.

® "Absolute": The absolute detection level in dBm is defined by the threshold in dBm.
In the magnitude capture result display, only the detection level is shown.

® "Peak": The peak level of the whole capture buffer is detected. The detection level
is the peak level + the defined threshold in dB.

e "Reflevel": The detection level is the reference level + the defined threshold in dB.
In the magnitude capture result display, just the detection level is shown.

Remote command:
[SENSe: ]| DETect :REFerence on page 112

Threshold
Defines the detection threshold in dB.
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Demodulation

Remote command:
[SENSe: | DETect:THReshold on page 112

Min Burst Length
Defines the minimum burst length.

Remote command:
[SENSe: ]DETect :BURSt : LENGth:MINimum on page 113

Max Burst Length
Defines the maximum burst length.

Remote command:
[SENSe: ]DETect :BURSt : LENGth :MAXimum on page 113

Max Off Time within Burst
Defines the maximum allowed off time within a burst.

Remote command:
[SENSe:]DETect :OFF: TIME : MAXimum on page 113

Evaluation Offset
Sets the offset of the beginning of the detected burst to where to start detection within
SYNC section.

Remote command:
[SENSe: ] DETect:EVALuation:OFFSet on page 113

Demodulation

Access: "Overview" > "Demodulation”

The settings of the FSW can be configured to demodulate different UWB signals.
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Demod Configuration

Mode 802.15.4 802.15.4z-BPRF 802.15.4z-HPRF

STS Packet Configuration 2: S¥NC/SFD, PHR /PSDU, STS

PHY Data Rate Mode DRHM_LR DRHM_HR
HPRF Payload Size 0: Max 1023 1: Max 2047 2: Max 4095

MAC FCS Off 2 Octets 4 Octets

Active Segment Length 64

Active Segments

Gap (x4 Chips)

Packet ConfiguIration..........cooi i e 50
PHY Data Rate MOE.......cooiieeee e e e e e e e e e e eeeeeees 51
HPRF Payload SiZe.........cuueiiiiiiiiii ettt e 51
Y O 2 T PSPPSR 51
Active SegmeENnt LENGtN......coo e 51
F G A RS T=Te 1 4 1=T ] £ T UUURPRPPPN 51
(=T o A a1 ) TS 51
Mode

Sets the HRP UWB mode.

e "802.15.4": Enables HRP non-ERDEV mode.

e "802.15.4z-BPRF": Enables HRP-ERDEYV base pulse repetition frequency (BPRF)
mode.

® "802.15.4z-HPRF": Enables HRP-ERDEYV higher pulse repetition frequency
(HPRF) mode.

Remote command:
[SENSe: ] DEMod:MODE on page 114

Packet Configuration

Sets the scrambled timestamp sequence (STS) packet configuration:
® (: STS off

1: SYNC/SFD, STS, PHR/PSDU

2: SYNC/SFD, PHR/PSDU, STS

3: SYNC/SFD, STS

STS settings are only available in "BPRF" or "HPRF" mode.

Remote command:
[SENSe:]DEMod:STS:FORMat on page 114
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Evaluation range

PHY Data Rate Mode
In "BPRF" mode, "DRBM_LP" and "DRBM_HP" can be selected. In "HPRF" mode,
"DRHM_LR" and "DRHM_HR" can be selected.

Remote command:
[SENSe: ] DEMod: PHRRate on page 114

HPRF Payload Size
Defines the maximum payload size in "HPRF" mode. It influences how AOA1-Bits in the
header are handled. See "AOA1" row in the packet insights table.

Remote command:
[SENSe: ] DEMod: PAYLoad:MAX on page 114

MAC FCS
Enable FCS check of payload either with 2 octet or with 4 octet format.

Remote command:
[SENSe: ] DEMod:MAC:FCS on page 115

Active Segment Length
If the packet format is not "0", the active STS segment length can be defined.

STS settings are only available in "BPRF" or "HPRF" mode.

Remote command:
[SENSe: ] DEMod:STS:LENGth on page 115

Active Segments
If the packet format is not "0", the number of active STS segments can be defined.

STS settings are only available in "BPRF" or "HPRF" mode.

Remote command:
[SENSe: ] DEMod:STS: SEGMents on page 115

Gap (x4 chips)
Gap between payload and STS section in packet configuration 2.

Remote command:
[SENSe: ] DEMod:STS:GAP on page 115

Evaluation range

Access: "Overview" > "Evaluation Range"

The evaluation range dialog of the FSW provides functionality to configure the number
of analyzed UWB packets.

To select different evaluation modes, see Chapter 5.3, "Evaluation modes",
on page 61.
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4.7.1 Analysis

Analysis

Analysis Group Config

Default Group and

Group (1) All Packets Selected Packet in Group

Range One Capture Fixed Packet Count

Group Count

Default Group and Selected Packet

Sets the default group to be analyzed for all displays and the number of the selected
packet within the group. For each display, a group and selected packet which is differ-
ent to the default configuration can be set in the result config dialog.

Remote command:
[SENSe: ]EVALuation:PACKet :GROup on page 116
[SENSe: ]EVALuation:PACKet :NUMBer on page 116

Range
Sets the type of range used for evaluating packets.

Remote command:
[SENSe:]EVALuation:STATistics:RANGe on page 117

Group

Sets the statistics group to be analyzed, i.e. packets of which group should be counted
up.

Remote command:

[SENSe: ]EVALuation:STATistics:GROup on page 117

Count
Sets the number of packets to capture

Remote command:
[SENSe: ]EVALuation:STATistics:COUNt on page 116
[SENSe: ]EVALuation:PACKet:COUNt? on page 116
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4.7.2 Group Config

Analysis
Analysis Group Config

(2) Even Previous Copy Delete

Mame

Select all

Clear all

Fewer Packets More Packets

Figure 4-1: Exemplary configuration of an "even" group

Analysis

Analysis Group Config
(3) Odd Previous Copy Delete

MName

Select all

Clear All

Fewer Packets More Packets

Figure 4-2: Exemplary configuration of an "odd" group

In specific measurement scenarios, such as a triggered time of flight (TOF) measure-
ment, the packets in the capture buffer originate from different DUTs or signal genera-
tors. For the analysis, i.e. just the packets from the DUT and not from the signal gener-
ator are of interest. The user defined groups define which packet belongs to which
group. For the analysis, all windows of the application show just the packets and the
statistics for a certain group. This is the "Default Group" defined in the Analysis dialog.

For each display/table, a group and also a selected packet within that group can be
defined which deviates from the "Default Group". This can be done in the Result Config
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4.8.1

Result configuration

dialog. The default group is "All Packets" which contains all packets. This group cannot
be edited.

You can define an arbitrary number of groups, each with a different combination of
packets belonging to that group.

Remote command:
[SENSe:]EVALuation:FILTer<n>:SET on page 118
[SENSe: ]EVALuation:FILTer<n>:NAME on page 118

[SENSe: ]EVALuation:FILTer<n>:DELete on page 118

Result configuration

Result config

Access: "Meas" > "Result Config"

Result Configuration

Result Conf

Packet in Group
Configuration Default
Link to Window
Group = Sel Packet in Group
Histogram Trace

Bin Count

X-Scale (+/-)

For each window, i.e. trace display or table, the group of the shown packets is either
the default configuration (see Chapter 4.7, "Evaluation range", on page 51) or user
defined. Also the selected packet in the group can be specified for each window. To
change these values for several user configured windows at a time, several windows
can be linked using the "Link to Window" functionality.

User defined displays show the group and the selected packet in a second line below
the header:

For histogram traces, the number of bins and the x-scale (+/-) can be configured in
picoseconds for time jitter traces and in degrees for phase jitter traces.

Remote command:
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SENSe [ :WINDow<n>] :DISPlay:RWConfig on page 119

SENSe [ :WINDow<n>] :DISPlay:RWConfig:CONFigure on page 119
SENSe [ :WINDow<n>] :DISPlay:RWConfig:GROup on page 119
SENSe [ :WINDow<n>] :DISPlay:RWConfig:LINK on page 119
SENSe [ :WINDow<n>] :DISPlay:RWConfig:PACKet on page 120
SENSe [ :WINDow<n>] :DISPlay:CONFig:BINS on page 120

SENSe [ :WINDow<n>] :DISPlay:CONFig:SCALe on page 120

4.8.2 Result summary

Result Configuration

Result Config Result Summary

Frequency v
Center Frequency Offset [Hz] SHR NRMSE [%o]
Center Frequency Offset [ppm] PHR NRMSE [%0]

Chip Clock Error [ppm] PSDU NRMSE [%]
I PE

Jitter

Symbol Time Jitter RMS [ps]

STS NRMSE [%0]

PHR Pulse Level [dB]

EVM

Chip Time Jitter RMS [ps] PSDU Pulse Level [dB]
Correlated Pulse STS Pulse Level [dB]
Pulse NMSE [dB] Power
Main Lobe Peak [%0] Packet Mean [dBm]
Main Lobe Width [ns] Packet Peak [dBm]
Main Lobe Min Width [ns] SHR Mean [dBm]

Main Lobe Width Passed M SHR Peak [dBm]

Specifics for 2: Result Summary

Defines the values to be displayed in the Result Summary display.
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4.8.3 Packet insight

Result Configuration

Result Config Packet Insight

SYNC Data
Code Index

Code Length

PSDU Bit Rate [Mb/s]
PHR Bit Rate [Mb/s]

Delta Length Chip Per Burst
Sync Length Hop Burst
Sync Length (PHR) Length [Octets]
SFD Ranging Bit

SFD Length Reserved Bit

NNNN NN

SECDED
Constraint Length
AQA1

MAC FCS

\/

Pavload

Specifics for 4: Packet Insights

Defines the values to be displayed in the Packet Insights display.
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5 Analysis

The UWB application provides several tools to get more information about the results.

Most of these tools are similar to those available in the spectrum application. For more
information about these tools, refer to the FSW user manual.

L J O70) o 1o 18 51 o = Vo Y= SRR 57
®  USING MATKEIS....ciii i i ittt ce e e e e e e e s e e s st e e e e e e e e e e s e s sannnnreaneneeeaaaens 60
o EVvaluation MOAES. ..o 61

5.1 Configuring traces

The UWB application provides several tools to configure and evaluate traces.

e Selecting the trace iNformation...........oooiii e 57
L N > do o] 11 g T 1 =T~ 58

5.1.1 Selecting the trace information

Access: [TRACE] > "Trace Config" > "Traces"

Each result display contains one or several traces specific to the corresponding result
type.

Trace . X

Traces Trace / Data Export

Detector
Mode Auto Type

Trace 1 | Clear Write Positive Peak
Trace 2 Blank Positive Peak
Trace 3 Blank Positive Peak

Trace 4 Blank Positive Peak

Spedifics for 1: Magnitude Capture
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Trace Mode
Defines the update mode for subsequent traces.

Clear Write Overwrite mode (default): the trace is overwritten by each measure-
ment.
Max Hold The maximum value is determined over several measurements and

displayed. The FSW saves each trace point in the trace memory only
if the new value is greater than the previous one.

Min Hold The minimum value is determined from several measurements and
displayed. The FSW saves each trace point in the trace memory only
if the new value is lower than the previous one.

Average The average is formed over several measurements.
View The current contents of the trace memory are frozen and displayed.
Blank Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:MODE on page 121

Detector
Defines the trace detector to be used for trace analysis.

Auto The detector for the respective trace is selected automatically.

Positive Peak  The positive detector displays the maximum level that has been
detected during the measurement.

Negative Peak The negative peak detector displays the minimum level that has been
detected during the measurement.

Average The average detector displays the average value that has been
detected during the measurement.
RMS The RMS detector displays the RMS average value that has been

detected during the measurement.

Remote command:
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] on page 121

5.1.2 Exporting traces

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

The functionality to export traces is similar to the Spectrum application. When you
export a trace, the FSW writes the trace data into an ASCII file. You can use the expor-
ted data for further evaluation in other programs like a spreadsheet.
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Traces Trace [ Data Export

Data To be Exported

Window(s) All vVisible  Current

Trace(s)/Columns =

. Include Instrument & Measurement Settings

Export Data Format

Decimal Separator Point Comma

Export Trace to ASCII File

Selecting data to EXPOI......o i e 59
Include Instrument & Measurement Settings.........couvviiiiiiii e 59
D =To g g o IS T=Y T = | (o SRR 59
[ q 0o A I =T Y 59

Selecting data to export
The "Window(s)" toggle button selects the data that you want to export.

"All Visible" exports all traces in all result displays that are currently visible.
"Current" exports the traces in the currently selected (highlighted blue) result display.

If you export data from the currently selected result display, you can also select if you
want to export all traces in that result display, or a single trace only from the "Trace(s) /
Columns" dropdown menu.

Remote command:
MMEMory : STORe<n>:TRACe on page 122

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 122

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 122

Export Trace
The "Export Trace To ASCII File" button opens a dialog box to select a directory and
file name for the ASCII file.

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.

Note: Secure user mode.
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5.2

5.21

Using markers

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the FSW base unit user manual.

Remote command:
MMEMory : STORe<n>: TRACe on page 122

Using markers

The UWB application provides up to 16 markers in most result displays.

For more information on the available marker types and the usage, refer to the FSW
user manual.

L I O] 4o [ g aTo g aE=T =] = T 60

Configuring markers

Access: "Overview" > "Result Config" > "Marker Settings"

The "Marker Settings" contain settings that apply to all markers or have a general
effect on marker functionality.

Y =T ST =T o] (S BT ] = 2PN 60
=T = [ o PSPPI 60

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.

"Off" No separate marker table is displayed.

"Auto" (Default) If more than two markers are active, the marker table is dis-

played automatically.

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 128

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

User Manual 1179.4211.02 — 07 60



R&S®FSW-K149 Analysis

Evaluation modes

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 127

5.3 Evaluation modes

The FSW-K149 application shows the following behaviour in different run modes:

Run Mode Range Covered Packets in Statistics

Run Single One Capture Statistics over all packets in one
capture

Run Single Fixed Packet Count Statistics over user defined num-

ber of packets, either in one cap-
ture or in multiple captures, if cap-
ture time is too short for all pack-
ets.

Run Continuous One Capture Statistics over all captured pack-
ets in all captures
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6 Remote commands for HRP UWB mea-
surements

The following commands are required to perform measurements in the HRP UWB
application in a remote environment. The FSW must already be set up for remote oper-
ation in a network as described in the base unit manual.

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the FSW User Manual.

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

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

® Using the common status registers (specific status registers for HRP UWB mea-
surements are not used)

After a short introduction, the tasks specific to the HRP UWB application are described

here:

L I [ 01 (oL [UT o] o 1A U PPURRTTTT 62
®  COMMON SUFFIXES....eeeeeeeeie ettt e e e e e e e e e 67
e Activating HRP UWB measurements.........cccooooo oo 67
o Configuring the result diSplay........ocueii i 72
®  REtrEVING FESUILS.. ...t e e e e e e e e e e e an 80
e Configuring the MEeaSUrEMENT..........ueiiiiiiiii e e e e e enneens 87
o Configuring standard traCes..........cocoeiiiiiiiiiieeeeee e 120
o  Working With Markers.........uuuciiiiei e e e e e e e e eeaees 123

6.1 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.
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6.1.1

6.1.2

Introduction

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the FSW.

Remote command examples

Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

Conventions used in descriptions

The following conventions are used in the remote command descriptions:

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

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

® Conformity
Commands that are taken from the SCPI standard are indicated as "SCPI con-
firmed". All commands used by the FSW follow the SCPI syntax rules.

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

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

® Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

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

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.
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6.1.3

6.1.4

6.1.5

Introduction

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.

Example:

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

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

Optional keywords

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

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

Optional keywords are emphasized with square brackets.

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer

With a numeric suffix in the optional keyword:
DISPlay|[:WINDow<l...4>]:Z00M:STATe

DISPlay:Z00M:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.
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Example:
[SENSe: ]BANDwidth|BWIDth[:RESolution]

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

6.1.6 SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.

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

Parameters can have different forms of values.

L I N U 0 =T g [RVZ= | [T TN 65
L = T To) [<Y= 1 o T 66
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L N =1 To Yot Qo F= | = N 67

6.1.6.1 Numeric values

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

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

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

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

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

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

Increases or decreases the numeric value by one step. The step size depends on
the setting. Sometimes, you can customize the step size with a corresponding
command.
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6.1.6.2

6.1.6.3

Introduction

Querying numeric values

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

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1E9

Sometimes, numeric values are returned as text.

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

* NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned if errors
occur.

Boolean

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

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

the value 0 ("OFF").

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

Character data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 6.1.2, "Long and short form",
on page 63.

Querying text parameters

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

Example:
Setting: SENSe:BANDwidth:RESolution:TYPE NORMal
Query: SENSe:BANDwidth:RESolution:TYPE? would return NORM
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6.1.6.4

6.1.6.5

6.2

6.3

Activating HRP UWB measurements

Character strings

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

Example:
INSTRument:DELete 'Spectrum'

Block data

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

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

Common suffixes

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

Table 6-1: Common suffixes used in remote commands in the R&S FSW HRP UWB application

Suffix Value range Description

<m> 1t0 16 Marker

<n> 1to 16 Window (in the currently selected channel)
<t> 1to4 Trace

<li> 1t08 Limit line

Activating HRP UWB measurements

HRP UWB measurements require a special application on the FSW. The measurement
is started immediately with the default settings.

INSTrument:CREAtE:DUPLICALE. .......ccvuieieeeeiiiiee e e eeeeteee e e e eetee e e e e et e e e e e e et e e e seearaaeeaaens 68
INSTrUMENt:CREAIE[INEW]. .. .ceeietiei e eetee ettt e et e e e e e e et e e e e e ee b e e e e e eeab e eeeeerananss 68
INSTrument:CREAIEIREPLACE. ........ciieieieeieeeeee ettt e e e eetee e e e et e e e e e eeebe e e e e e eeaanaeeeeeenranns 68
INSTIUMENEDELETE. .. .ceeeeee e e e e et e e e e e e e e eeanns 69
TN 0T 0= gt S 69
INSTIUMENERENGIME. ....uiieiiecieee e e e e e et e e te e et e e e eea e e e e e e e e e e e eaaeesanneeeennns 71
SYSTem:PRESEt:CHANNEIEXEC] .. i i iiiiitiieieeeeeiitiee e e ee ettt e e e e e ettt e e e e eee e e e e e eeaba e aeeeeenes 71
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INSTrument:CREate:DUPLicate

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

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

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

Usage: Event

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).

Use LAYout : SELect on page 80 to set the window layout after adding a new mea-
surement channel.

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types, see INSTrument : LIST?
on page 69.

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

Example: INST:CRE SAN, 'Spectrum 2'

Adds a spectrum display named "Spectrum 2".

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

Replaces a channel with another one.

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

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

on page 69.
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<ChannelName2>

Example:

Usage:

Activating HRP UWB measurements

String containing the name of the new channel.

Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see TNSTrument : LIST? on page 69).

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 ":", "*", "?".

INST:CRE:REPL 'IQAnalyzer2',6 IQ, 'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Setting only

INSTrument:DELete <ChannelName>

Deletes a channel.

If you delete the last channel, the default "Spectrum" channel is activated.

Setting parameters:
<ChannelName>

Example:

Usage:

INSTrument:LIST?

String containing the name of the channel you want to delete.
A channel must exist to delete it.

INST:DEL 'IQAnalyzer4d'
Deletes the channel with the name 'lQAnalyzer4'.

Setting only

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

Return values:
<ChannelType>,
<ChannelName>

Example:

Usage:

User Manual 1179.4211.02 — 07

For each channel, the command returns the channel type and
channel name (see tables below).

Tip: to change the channel name, use the TNSTrument:
REName command.

INST:LIST?

Result for 3 channels:
'ADEM', 'Analog Demod', 'IQ', 'IQ
Analyzer','IQ',"'IQ Analyzer2'

Query only
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Table 6-2: Available channel types and default channel names in Signal and Spectrum Analyzer mode

Application <ChannelType> Default Channel name®)
parameter

Spectrum SANALYZER Spectrum

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

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

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

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

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

802.11ay (R&S FSW-K97) EDMG 802.11ay EDMG

Amplifier Measurements (R&S FSW-K18) AMPLifier Amplifier

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

Avionics (R&S FSW-K15) AVlonics Avionics

Bluetooth (R&S FSW-K8) BTO Bluetooth

cdma2000 BTS (R&S FSW-K82) BC2K CDMA2000 BTS

cdma2000 MS (R&S FSW-K83) MC2K CDMA2000 MS

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

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

GSM (R&S FSW-K10) GSM GSM

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

1/Q Analyzer 1Q 1Q Analyzer

LTE (R&S FSW-K10x) LTE LTE

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

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

Noise (R&S FSW-K30) NOISE Noise

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

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

OneWeb (R&S FSW-K201) OWEB OneWeb

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

Pulse (R&S FSW-K6) PULSE Pulse

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

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

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

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

ber, is used for the new channel.
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Application <ChannelType> Default Channel name*)
parameter

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

Verizon 5GTF Measurement Application (V5GTF, V5GT V5GT

R&S FSW-K118)

VSA (R&S FSW-K70) DDEM VSA

WLAN (R&S FSW-K91) WLAN WLAN

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

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

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

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

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

Usage: Setting only

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

Example: INST:SEL 'Spectrum2'

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

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 27
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6.4

6.4.1

Configuring the result display

Configuring the result display

The following commands are required to configure the screen display in a remote envi-
ronment.

e General WiNdOW COMMEANAS........uuiiiiiiiiereeeeieiieeeeeie e e e e e e e e s s e s ssnenreereeeeeeeesesaeannnnenes 72
o Working with windows in the display.........ccccuviiiiiiiiiiii e 73
e Layout configuration in FSW-K149.........oooiiiiiiieee ettt 80

General window commands

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

(D] ES] ol NV L @] 1Y =Y PP PPRRPR 72
DISPIaY[:WINDOWSNS]:SIZE.....uuiieeieeiiieeeeeeeeiee e ee ettt e e e eeetaee e e e e eesbaeeeeesaanaeeaesentanaeaaens 72

DISPlay:FORMat <Format>

Determines which tab is displayed.

Parameters:

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

Example: DISP:FORM SPL

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

Maximizes the size of the selected result display window temporarily. To change the
size of several windows on the screen permanently, use the LAY : SPT. command (see
LAYout:SPLitter on page 76).

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
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Example: DISP:WIND2:SIZE LARG

Working with windows in the display

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

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

Useful commands for window settings described elsewhere:
® TAYout:SELect on page 80

LAYOUL ADD:WINDOW] 2. ettt eeeeettiteeeeeeeetieeeeeeetataeeeeseatannaeeessessannaeseestanasaesensnnnseeeeessnnnnss 73
LAYOUL:CATAIOG:WINDOW] 2. eetueeeteetiieeeeeeeeetieeeeeeeetttaeeeeeesataseeesesbannaeeesesstanseaesesrannaeeeerenns 74
LAYOUL: IDENLY[:WINDOW] ...ttt ettt ettt e et e et e e e e e e e e e e e ena e eannas 75
LAYOULMOVEWINDOW]. .. eiii i etieie et e e et e e e e et et et e e e e e e e e e s ea e et e e e e e eaennean e e renaenns 75
LAYOUL:REMOVE[:WINDOW]. . . ettt ettt e e e e e e e e e e e e e e s e e n e e e n e e eenes 76
LAYOUt:REPLACE[:WINDOW].....uieeieiieee ettt e e e e e n e e e e e renes 76
[N 0 o] ol 1 1 (=Y T UUPRPRPRPRN 76
LAYOUL:WINDOWSNZIADD?...cccttueieeeeetteieeeeeetee e e e et eetee e e e s eetataeeeeseasannseeseessaaasaeseesnnnsaneeens 78
LAYOUL:WINDOWSNZ IDENLTY 2. 1ttt e e e e e e n e eas 78
LAYOUt:WINDOWSN>REMOVE.......cvvuuieeeeiiieiiiieeeeeeteee e e e e eeeteaeeeeeeaasaeeeeeeetaaeeeeeerssaeaesensnnns 79
LAYOUt:WINDOWSN>REPLACE. .......ciiieeeie ettt e e e e e eaans 79

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

To replace an existing window, use the LAYout : REPLace [ : WINDow] command.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

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

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

Manual operation: See "Chip Phase Jitter" on page 14
See "Chip Time Jitter" on page 15
See "Correlated Pulse" on page 15
See "Magnitude Capture" on page 16
See "Marker Table" on page 16
See "Packet Insights" on page 17
See "Packet Spectrum” on page 18
See "Pulse" on page 19
See "Result Summary" on page 20
See "Symbol Phase Jitter" on page 24
See "Symbol Time Jitter" on page 24

Table 6-3: <WindowType> parameter values for HRP UWB application

Parameter value Window type

CJPH Chip Phase Jitter
CJT Chip Time Jitter
XCOR Correlated Pulse
MCAP "Magnitude Capture"
MTAB "Marker Table"
PINS Packet Insights
PSP Packet Spectrum
PULS Pulse

RSUM "Result Summary"
SJPH Symbol Phase Jitter
SJT Symbol Time Jitter

LAYout:CATalog[:WINDow]?

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

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

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.
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Example:

Usage:

Configuring the result display

LAY:CAT?

Result:

'2',2,'1',1

Two windows are displayed, named '2' (at the top or left), and "1
(at the bottom or right).

Query only

LAYout:IDENtify[:WINDow]? <WindowName>

Queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:

IDENtify? query.

Query parameters:
<WindowName>

Return values:
<WindowlIndex>

Example:

Usage:

String containing the name of a window.

Index number of the window.

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

Response:
2

Query only

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

Setting parameters:
<WindowName>

<WindowName>

<Direction>

Example:

Example:
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String containing the name of an existing window that is to be
moved.

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

String containing the name of an existing window the selected
window is placed next to or replaces.

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

LEFT | RIGHt | ABOVe | BELow | REPLace

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

LAY:MOVE '4','1l',LEFT

Moves the window named '4' to the left of window 1.
LAY:MOVE '1','3',REPL

Replaces the window named '3' by window 1. Window 3 is
deleted.
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Usage: Setting only

LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'".

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

Replaces the window type (for example from "Diagram” to "Result Summary") of an
already existing window in the active channel while keeping its position, index and win-
dow name.

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

Setting parameters:

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

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 73 for a list of available
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.

Compared to the DISPlay [ :WINDow<n>] :SIZE on page 72 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter per-
manently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command does not
work, but does not return an error.
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Configuring the result display
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Figure 6-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:
<Index1>

<Index2>

<Position>

Example:
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The index of one window the splitter controls.
The index of a window on the other side of the splitter.

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

The point of origin (x =0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 6-1.)

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 73 for a list of available
window types.

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

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

Queries the name of a particular display window (indicated by the <n> suffix) in the
active channel.

Note: to query the index of a particular window, use the LAYout : IDENtify|[:
WINDow] ? command.
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Suffix:
<n> Window

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

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.

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

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout :WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 73 for a list of available
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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6.5

6.5.1

6.5.2

Retrieving results

Layout configuration in FSW-K149

LAYout:SELect <SelectedLayout>

Sets and queries the window layout. The layout number increases with a new release
of the FSW-K149 application, if a new default layout is defined. This ensures back-
wards compatibility for scripts that were created using a different layout in a previous
version of the application.

Parameters:
<SelectedLayout>

Example: LAY:SEL 1

Retrieving results

General

[SENSE:]CAPTUrE:COMPALIDIE?...cuuuieeeeeeeteeeee et e et e e e e et tee e e e e e ee e e e e e eernneeeeeeenrnnas 80

[SENSe:]CAPTure:COMPatible? <ChannelNumber>

Checks if the analysis bandwidth is high enough to demodulate the selected UWB
channel in the signal capture dialog.

Query parameters:
<ChannelNumber>  <numeric value>

Example: SENSe:CAPTure:COMPatible?

Usage: Query only

Magnitude capture

The following remote commands provide functionality to query specific values from the
Magnitude Capture result display.

FETCh<n>:TRACe:HLIGht:STARt:ALL?

Returns the list of positions of the start of each burst in the magnitude capture trace in
window n (position values in seconds). Only the analyzed packets are considered.

Suffix:
<n> 1..n
Window
Return values:
<Result>
Example: FETC:TRAC:HLIG:STAR:ALL?
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Usage: Query only

FETCh<n>:TRACe:HLIGht:STARt<I>?

Returns the position of the start of burst | in the magnitude capture trace in window n
(position value in seconds). Only the analyzed packets are considered.

Suffix:
<n> 1..n
Window
<|> 1..n
Return values:
<Result> <numeric value>
Example: FETC2:TRAC:HLIG:STAR3?
Usage: Query only

FETCh<n>:TRACe:HLIGht:STATe:ALL?

Returns the state of burst | in the magnitude capture trace in window n. The state can
be: SELECTED, OK. Only the analyzed packets are considered.

Suffix:
<n> 1..n
Window
Return values:
<Result>
Example: FETC:TRAC:HLIG:STAT:ALL?
Usage: Query only

FETCh<n>:TRACe:HLIGht:STATe<I>?

Returns the list of states of bursts | in the magnitude capture trace in window n. The
state can be: SELECTED, OK. Only the analyzed packets are considered.

Suffix:
<n> 1..n
Window
<> 1..n
Return values:
<Result>
Example: FETC:TRAC:HLIG:STAT3?
Usage: Query only
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FETCh<n>:TRACe:HLIGht:STOP:ALL?

Returns the list of positions of the end of each burst in the magnitude capture trace in
window n (position values in seconds). Only the analyzed packets are considered.

Suffix:
<n> 1..n
Window
Return values:
<Result>
Example: FETC:TRAC:HLIG:STOP:ALL?
Usage: Query only

FETCh<n>:TRACe:HLIGht:STOP<I>?

Returns the position of the end of burst | in the magnitude capture trace in window n
(position value in seconds). Only the analyzed packets are considered.

Suffix:
<n> 1..n
Window
<> 1..n
Return values:
<Result> <numeric value>
Example: FETC2:TRAC:HLIG:STOP3?
Usage: Query only

6.5.3 Packet insights

The following remote commands provide functionality to query specific values from the
Packet Insights result display.

FETCh<n>:PACKet:ALL?
FETCh<n>:PACKet:DATA:A?
FETCh<n>:PACKet:DATA:A:APACkets?
FETCh<n>:PACKet:DATA:CONStraint:LENGth?
FETCh<n>:PACKet:DATA:CONStraint:LENGth:APACkets?
FETCh<n>:PACKet:DATA:DATA:LENGth?
FETCh<n>:PACKet:DATA:DATA:LENGth:APACkets?
FETCh<n>:PACKet:DATA:DATA:RATE?
FETCh<n>:PACKet:DATA:DATA:RATE:PHR?
FETCh<n>:PACKet:STS:BST<m>?
FETCh<n>:PACKet:DATA:DATA:RATE:APACkets?
FETCh<n>:PACKet:DATA:RANGing:BIT?
FETCh<n>:PACKet:DATA:RANGing:BIT:APACkets?
FETCh<n>:PACKet:DATA:SECDed?
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FETCh<n>:PACKet:DATA:SECDed:APACkets?
FETCh<n>:PACKet:SYNC:CODE:INDex?
FETCh<n>:PACKet:SYNC:CODE:INDex:APACkets?
FETCh<n>:PACKet:SYNC:CODE:LENGth?
FETCh<n>:PACKet:SYNC:CODE:LENGth:APACkets?
FETCh<n>:PACKet:SYNC:DELTa:LENGth?
FETCh<n>:PACKet:SYNC:DELTa:LENGth:APACkets?
FETCh<n>:PACKet:SYNC:SYNC:LENGth?
FETCh<n>:PACKet:SYNC:SYNC:LENGth:APACkets?
FETCh<n>:PACKet:DATA:CBURst?
FETCh<n>:PACKet:DATA:CBURst:APACkets?
FETCh<n>:PACKet:DATA:HBURsts?
FETCh<n>:PACKet:DATA:HBURsts:APACkets?
FETCh<n>:PACKet:DATA:MAC:FCS?
FETCh<n>:PACKet:DATA:MAC:FCS:APACkets?
FETCh<n>:PACKet:DATA:REServed:BIT?
FETCh<n>:PACKet:DATA:REServed:BIT:APACkets?
FETCh<n>:PACKet:SYNC:SFD?
FETCh<n>:PACKet:SYNC:SFD:APACkets?
FETCh<n>:PACKet:DATA:PAYLoad?

Returns the payload of the packet in hexadecimal format.

In accordance with IEEE 802.15.4, the LSB of each octet of the payload is output first.

Suffix:

<n> Use <n> to select a "Packet Insights" result display.
Window

Return values:

<Result>

Usage: Query only

Result summary

The following remote commands provide functionality to query specific values from the
Result Summary result display.

FETCh<n>:SUMMary:ALL?
FETCh<n>:SUMMary:EVM:PHR:LEVel?
FETCh<n>:SUMMary:EVM:PHR:LEVel:AVERage?
FETCh<n>:SUMMary:EVM:PHR:LEVel:MAXimum?
FETCh<n>:SUMMary:EVM:PHR:LEVel:MINimum?
FETCh<n>:SUMMary:EVM:PHR:NRMSe?
FETCh<n>:SUMMary:EVM:PHR:NRMSe:AVERage?
FETCh<n>:SUMMary:EVM:PHR:NRMSe:MAXimum?
FETCh<n>:SUMMary:EVM:PHR:NRMSe:MINimum?
FETCh<n>:SUMMary:EVM:PSDU:LEVel?
FETCh<n>:SUMMary:EVM:PSDU:LEVel:AVERage?
FETCh<n>:SUMMary:EVM:PSDU:LEVel:MAXimum?
FETCh<n>:SUMMary:EVM:PSDU:LEVel:MINimum?
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FETCh<n>:SUMMary:EVM:PSDU:NRMSe?
FETCh<n>:SUMMary:EVM:PSDU:NRMSe:AVERage?
FETCh<n>:SUMMary:EVM:PSDU:NRMSe:MAXimum?
FETCh<n>:SUMMary:EVM:PSDU:NRMSe:MINimum?
FETCh<n>:SUMMary:EVM:SHR:NRMSe?
FETCh<n>:SUMMary:EVM:SHR:NRMSe:AVERage?
FETCh<n>:SUMMary:EVM:SHR:NRMSe:MAXimum?
FETCh<n>:SUMMary:EVM:SHR:NRMSe:MINimum?
FETCh<n>:SUMMary:EVM:STS:LEVel?
FETCh<n>:SUMMary:EVM:STS:LEVel:AVERage?
FETCh<n>:SUMMary:EVM:STS:LEVel:MAXimum?
FETCh<n>:SUMMary:EVM:STS:LEVel:MINimum?
FETCh<n>:SUMMary:EVM:STS:NRMSe?
FETCh<n>:SUMMary:EVM:STS:NRMSe:AVERage?
FETCh<n>:SUMMary:EVM:STS:NRMSe:MAXimum?
FETCh<n>:SUMMary:EVM:STS:NRMSe:MINimum?
FETCh<n>:SUMMary:FREQuency:CHIP:ERRor?
FETCh<n>:SUMMary:FREQuency:CHIP:ERRor:AVERage?
FETCh<n>:SUMMary:FREQuency:CHIP:ERRor:MAXimum?
FETCh<n>:SUMMary:FREQuency:CHIP:ERRor:MINimum?
FETCh<n>:SUMMary:FREQuency:OFFSet:HZ?
FETCh<n>:SUMMary:FREQuency:OFFSet:HZ:AVERage?
FETCh<n>:SUMMary:FREQuency:OFFSet:HZ:MAXimum?
FETCh<n>:SUMMary:FREQuency:OFFSet:HZ:MINimum?
FETCh<n>:SUMMary:FREQuency:OFFSet:PPM?
FETCh<n>:SUMMary:FREQuency:OFFSet:PPM:AVERage?
FETCh<n>:SUMMary:FREQuency:OFFSet:PPM:MAXimum?
FETCh<n>:SUMMary:FREQuency:OFFSet:PPM:MINimum?
FETCh<n>:SUMMary:JITTer:CHIP?
FETCh<n>:SUMMary:JITTer:CHIP:AVERage?
FETCh<n>:SUMMary:JITTer:CHIP:MAXimum?
FETCh<n>:SUMMary:JITTer:CHIP:MINimum?
FETCh<n>:SUMMary:JITTer:SYMBol?
FETCh<n>:SUMMary:JITTer:SYMBol:AVERage?
FETCh<n>:SUMMary:JITTer:SYMBol:MAXimum?
FETCh<n>:SUMMary:JITTer:SYMBol:MINimum?
FETCh<n>:SUMMary:POWer:PSDU:MEAN?
FETCh<n>:SUMMary:POWer:PSDU:MEAN:AVERage?
FETCh<n>:SUMMary:POWer:PSDU:MEAN:MAXimum?
FETCh<n>:SUMMary:POWer:PSDU:MEAN:MINimum?
FETCh<n>:SUMMary:POWer:PSDU:PEAK?
FETCh<n>:SUMMary:POWer:PSDU:PEAK:AVERage?
FETCh<n>:SUMMary:POWer:PSDU:PEAK:MAXimum?
FETCh<n>:SUMMary:POWer:PSDU:PEAK:MINimum?
FETCh<n>:SUMMary:POWer:SHR:MEAN?
FETCh<n>:SUMMary:POWer:SHR:MEAN:AVERage?
FETCh<n>:SUMMary:POWer:SHR:MEAN:MAXimum?
FETCh<n>:SUMMary:POWer:SHR:MEAN:MINimum?
FETCh<n>:SUMMary:POWer:SHR:PEAK?
FETCh<n>:SUMMary:POWer:SHR:PEAK:AVERage?
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FETCh<n>:SUMMary:POWer:SHR:PEAK:MAXimum?
FETCh<n>:SUMMary:POWer:SHR:PEAK:MINimum?
FETCh<n>:SUMMary:POWer:PACKet:MEAN?
FETCh<n>:SUMMary:POWer:PACKet:MEAN:AVERage?
FETCh<n>:SUMMary:POWer:PACKet:MEAN:MAXimum?
FETCh<n>:SUMMary:POWer:PACKet:MEAN:MINimum?
FETCh<n>:SUMMary:POWer:PACKet:PEAK?
FETCh<n>:SUMMary:POWer:PACKet:PEAK:AVERage?
FETCh<n>:SUMMary:POWer:PACKet:PEAK:MAXimum?
FETCh<n>:SUMMary:POWer:PACKet:PEAK:MINimum?
FETCh<n>:SUMMary:POWer:IQOFfset?
FETCh<n>:SUMMary:PULSe:MASK:PASSed?
FETCh<n>:SUMMary:POWer:IQOFfset:AVERage?
FETCh<n>:SUMMary:POWer:IQOFfset:MAXimum?
FETCh<n>:SUMMary:POWer:IQOFfset:MINimum?
FETCh<n>:SUMMary:PULSe:MASK:PASSed:AVERage?
FETCh<n>:SUMMary:PULSe:MASK:PASSed:MAXimum?
FETCh<n>:SUMMary:PULSe:MASK:PASSed:MINimum?
FETCh<n>:SUMMary:PULSe:RISE:MONotonic?
FETCh<n>:SUMMary:PULSe:RISE:MONotonic:AVERage?
FETCh<n>:SUMMary:PULSe:RISE:MONotonic:MAXimum?
FETCh<n>:SUMMary:PULSe:RISE:MONotonic:MINimum?
FETCh<n>:SUMMary:PULSe:LOCation:SYNC?
FETCh<n>:SUMMary:PULSe:LOCation:SYNC:AVERage?
FETCh<n>:SUMMary:PULSe:LOCation:SYNC:MAXimum?
FETCh<n>:SUMMary:PULSe:LOCation:SYNC:MINimum?
FETCh<n>:SUMMary:PULSe:LOCation:SFD?
FETCh<n>:SUMMary:PULSe:LOCation:SFD:AVERage?
FETCh<n>:SUMMary:PULSe:LOCation:SFD:MAXimum?
FETCh<n>:SUMMary:PULSe:LOCation:SFD:MINimum?
FETCh<n>:SUMMary:PULSe:LOCation:STS?
FETCh<n>:SUMMary:PULSe:LOCation:STS:AVERage?
FETCh<n>:SUMMary:PULSe:LOCation:STS:MAXimum?
FETCh<n>:SUMMary:PULSe:LOCation:STS:MINimum?
FETCh<n>:SUMMary:RANGing:RMARker:LOCation?
FETCh<n>:SUMMary:SPECtrum:MASK:PASSed?
FETCh<n>:SUMMary:SPECtrum:MASK:PASSed:AVERage?
FETCh<n>:SUMMary:SPECtrum:MASK:PASSed:MAXimum?
FETCh<n>:SUMMary:SPECtrum:MASK:PASSed:MINimum?
FETCh<n>:SUMMary:SPECtrum:MAXimum:POWer?
FETCh<n>:SUMMary:SPECtrum:MAXimum:POWer:AVERage?
FETCh<n>:SUMMary:SPECtrum:MAXimum:POWer:MAXimum?
FETCh<n>:SUMMary:SPECtrum:MAXimum:POWer:MINimum?
FETCh<n>:SUMMary:XCORr:MLOBe:MINimum:WIDTh?
FETCh<n>:SUMMary:XCORr:MLOBe:MINimum:WIDTh:AVERage?
FETCh<n>:SUMMary:XCORr:MLOBe:MINimum:WIDTh:MAXimum?
FETCh<n>:SUMMary:XCORr:MLOBe:MINimum:WIDTh:MINimum?
FETCh<n>:SUMMary:XCORr:MLOBe:PEAK?
FETCh<n>:SUMMary:XCORr:MLOBe:PEAK:AVERage?
FETCh<n>:SUMMary:XCORr:MLOBe:PEAK:MAXimum?
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Retrieving results

FETCh<n>:SUMMary:XCORr:MLOBe:PEAK:MINimum?
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh?
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:AVERage?
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:MAXimum?
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:MINimum?
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:PASSed?
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:PASSed:AVERage?
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:PASSed:MAXimum?
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:PASSed:MINimum?
FETCh<n>:SUMMary:XCORr:NMSE?
FETCh<n>:SUMMary:XCORr:NMSE:AVERage?
FETCh<n>:SUMMary:XCORr:NMSE:MAXimum?
FETCh<n>:SUMMary:XCORr:NMSE:MINimum?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:AVERage?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:LOCation?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:LOCation:AVERage?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:LOCation:MAXimum?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:LOCation:MINimum?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:MAXimum?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:MINimum?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:PASSed?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:PASSed:AVERage?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:PASSed:MAXimum?
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:PASSed:MINimum?
FETCh<n>:SUMMary:POWer:STS:MEAN?
FETCh<n>:SUMMary:POWer:STS:MEAN:AVERage?
FETCh<n>:SUMMary:POWer:STS:MEAN:MAXimum?
FETCh<n>:SUMMary:POWer:STS:MEAN:MINimum?
FETCh<n>:SUMMary:POWer:STS:PEAK?
FETCh<n>:SUMMary:POWer:STS:PEAK:AVERage?
FETCh<n>:SUMMary:POWer:STS:PEAK:MAXimum?
FETCh<n>:SUMMary:POWer:STS:PEAK:MINimum?
FETCh<n>:SUMMary:PULSe:RISE:TIME?
FETCh<n>:SUMMary:PULSe:RISE:TIME:AVERage?
FETCh<n>:SUMMary:PULSe:RISE:TIME:MAXimum?
FETCh<n>:SUMMary:PULSe:RISE:TIME:MINimum?
FETCh<n>:SUMMary:PULSe:RISE:TIME:PASSed?
FETCh<n>:SUMMary:PULSe:RISE:TIME:PASSed:AVERage?
FETCh<n>:SUMMary:PULSe:RISE:TIME:PASSed:MAXimum?
FETCh<n>:SUMMary:PULSe:RISE:TIME:PASSed:MINimum?
FETCh<n>:SUMMary:RANGing:SRMarker<m>:LOCation?

Suffix:
<n> Window
<m> Marker

Return values:
<Result> <numeric value>

Example: FETCh:SUMMary:RANGing:SRMarker3:L0Cation?
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6.6

6.6.1

6.6.1.1

Configuring the measurement

Usage: Query only

Configuring the measurement

The following commands are required to configure the measurement in a remote envi-
ronment.

®  INPUL/OULPUL SELHINGS..cccieeeeeeeeeeeee e 87
e Frontend configuration..............oooiiiiiiiiiiiicrc e ————— 94
® Triggering MEeaSUIEMENTS. ...ccoii ittt e et e e e e e e e e e e ee e e e aaaeens 102
e Configuring data aquUISItIoN.......cccoiiiiiiiii i 109
o Configuring DUISH/SYNC.....cciiiiiiiiiiii it e e 112
o Configuring demodulation...........ocuiiiiiiiiiiee e 114
e Configuring evaluation range..........ceeeeeeieeiie i e e e e e e seannes 116
L I O] oo [0 g aTo I (=15 U] € 118

Input/output settings

The FSW can analyze signals from different input sources (such as RF, power sensors
etc.) and provide various types of output (such as noise or trigger signals). The follow-
ing commands are required to configure data input and output.

L I 1o 10 S 87
o Input from I/Q data fillesS.....ccee i 90
o  Configuring the OUIPULS......coiiiiiiie e 92
RF input

INPut:ATTenuation:PROTECHON:RESEL......ccuiieeee et 87
1L U 0@ ]\ =Yo7 (o PN 88
I U O 10 = 1o T TS 88
IN P UL D P AT N ettt et et e et e e e e e e e e s e e e et e e e e s e en e e s e s eneeseennen 88
INP UL F LTI HPA S S i S TATE e ettt eeiettteieeeeeetiaeeeeeetataaeeeeeetanaeeeesestanseeseessnaasaeressnnnsaneenes 88
[N T o I =Y (] RS VN =) PPN 89
DN U R 1Y [ Z=Ye F=T otV 89
1N A o Y oy R 89
LN U I 0 S 90

INPut:ATTenuation:PROTection:RESet

Resets the attenuator and reconnects the RF input with the input mixer for the FSW
after an overload condition occurred and the protection mechanism intervened. The
error status bit (bit 3 in the STAT : QUES : POW status register) and the INPUT OVLD
message in the status bar are cleared.

The command works only if the overload condition has been eliminated first.

Example: INP:ATT:PROT:RES
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INPut:CONNector <ConnType>

Determines which connector the input for the measurement is taken from.

Parameters:
<ConnType> RF
RF input connector
RFPRobe
Active RF probe
*RST: RF
Example: INP:CONN RF

Selects input from the RF input connector.

INPut:COUPIling <CouplingType>
Selects the coupling type of the RF input.
Parameters:

<CouplingType> AC | DC

AC
AC coupling

DC
DC coupling

*RST: AC
Example: INP:COUP DC

Manual operation: See "Input Coupling" on page 29

INPut:DPATh <DirectPath>

Enables or disables the use of the direct path for frequencies close to 0 Hz.
Parameters:

<DirectPath> AUTO | OFF

AUTO |1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.

OFF | 0
The analog mixer path is always used.

Example: INP:DPAT OFF

Manual operation: See "Direct Path" on page 29

INPut:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the FSW to measure the harmon-
ics for a DUT, for example.
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Requires an additional high-pass filter hardware option.

(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

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

Turns on the filter.

Manual operation: See "High Pass Filter 1 to 3 GHz" on page 30

INPut:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

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 29

INPut:SELect <Source>

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

For FSW85 models with two RF input connectors, you must select the input connector
to configure first using TNPut : TYPE.
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Parameters:

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

Example: INP:TYPE INPI1

For FSW85 models with two RF input connectors: selects the
1.00 mm RF input connector for configuration.
INP:SEL RF

Manual operation: See "Radio Frequency State" on page 28
See "l/Q Input File State" on page 30

INPut:TYPE <Input>
The command selects the input path.

Parameters:
<Input> INPUT1
Selects RF input 1.
1 mm [RF Input] connector
INPUT2
Selects RF input 2.
For FSW85 models with two RF input connectors:
1.85 mm [RF2 Input] connector
For all other models: not available

*RST: INPUT1

Example: /[Select input path
INP:TYPE INPUTI1

Manual operation: See "Radio Frequency State" on page 28

6.6.1.2 Input from I/Q data files

The input for measurements can be provided from |/Q data files. The commands
required to configure the use of such files are described here.

Useful commands for retrieving results described elsewhere:
® TNPut:SELect on page 89

Remote commands exclusive to input from 1/Q data files:

INP UL L P AT H. e e e e e et st s e e e e e s e s e s en et e e s eneenennns 91
MMEMOrY:LOAD:IQ:STREAM....cuuuieeeiieiiiieieeeiettiaeeeeeeettaaeeeeeestanaaeeeerastanaeeeerssnasaesersnnaens 91
MMEMory:LOAD:IQ:STREAM:IAUTO ... ciieeeiutieieeeeitteieeeeeeiaae e e e eeeetas e eeseeassaesaereesnseeeeeesnns 92
MMEMory:LOAD:IQ:STREAM:LIST 2. ettt e e e eeas 92
TRACE:IQ:FILE:REPEtition:COUNL. ... cu et e e e e e e e e e e e eaas 92
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INPut:FILE:PATH <FileName>[, <AnalysisBW>]
Selects the 1/Q data file to be used as input for further measurements.

The 1/Q data file must be in one of the following supported formats:

e .ig.tar

e _igw
® .Csv
® .mat
® WV

e _aid

Only a single data stream or channel can be used as input, even if multiple streams or
channels are stored in the file.

For some file formats that do not provide the sample rate and measurement time or
record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.

Parameters:

<FileName> String containing the path and name of the source file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .ig.tar.
For .mat files, Matlab® v4 is assumed.

<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.
Default unit: HZ

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'
Uses 1/Q data from the specified file as input.

Example: //Load an IQW file

INP:SEL:FIQ

INP:FILE:PATH 'C:\R_S\Instr\user\data.iqw'
//Define the sample rate

TRAC:IQ:SRAT 10MHz

//Define the measurement time
SENSe:SWEep:TIME 0.001001

//Start the measurement

INIT:IMM

Manual operation: See "Select I/Q data file" on page 31

MMEMory:LOAD:1Q:STReam <Channel>

Only available for files that contain more than one data stream from multiple channels:
selects the data stream to be used as input for the currently selected channel.

Automatic mode (MMEMory: LOAD: IQ: STReam:AUTO) is set to OFF.
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Parameters:
<Channel> String containing the channel name.
Example: MMEM:LOAD:IQ:STR?

//Result: 'Channell', 'Channel?2’
MMEM:LOAD:IQ:STR 'Channel2'

MMEMory:LOAD:IQ:STReam:AUTO <State>

Only available for files that contain more than one data stream from multiple channels:
automatically defines which data stream in the file is used as input for the channel.

Parameters:
<State> ON|OFF |01

OFF | 0

The data stream specified by MMEMory : LOAD: TQ: STReam is
used as input for the channel.

ON |1

The first data stream in the file is used as input for the channel.
Applications that support multiple data streams use the first data
stream in the file for the first input stream, the second for the
second stream etc.

*RST: 1

MMEMory:LOAD:IQ:STReam:LIST?
Returns the available channels in the currently loaded input file.

Example: MMEM: LOAD:IQ:STR?
//Result: 'Channell', 'Channel?2’

Usage: Query only

TRACe:IQ:FILE:REPetition:COUNt <RepetitionCount>

Determines how often the data stream is repeatedly copied in the I/Q data memory. If
the available memory is not sufficient for the specified number of repetitions, the larg-
est possible number of complete data streams is used.

Parameters:
<RepetitionCount>  integer

Example: TRAC:IQ:FILE:REP:COUN 3
Manual operation: See "File Repetitions" on page 31

Configuring the outputs

The following commands are required to provide output from the FSW.
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®

Configuring the measurement

Configuring trigger input/output is described in Chapter 6.6.3.2, "Configuring the trigger
output”, on page 107.

DIAGNOSHC:SERVICEINSOUICE. ...uuiivtiieee e ee et e et e e et e e et e e s e e e e s e e et e e eaa e e reaneeeeranes 93
OUTPULIF[:SOURGCE]. ...ceetttteeeeeeettiee e e e e eteee e e e e et eteeeeeeeeetaaeeeeeessaa e saeseesanneaeessasannsaesensnnns 93
O S L 11 RS d ==L G s VL@ ] U £ =Y 93

DIAGnostic:SERVice:NSOurce <State>

Turns the 28 V supply of the BNC connector labeled [noise source control] on the FSW
on and off.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 33

OUTPut:IF[:SOURce] <Source>
Defines the type of signal available at one of the output connectors of the FSW.

Parameters:

<Source> IF
The measured IF value is available at the IF/VIDEO/DEMOD
output connector.

*RST: IF
Example: OUTP:IF VID

Selects the video signal for the IF/VIDEO/DEMOD output con-
nector.

Manual operation: See "Data Output" on page 32

SYSTem:SPEaker:VOLume <Volume>

Defines the volume of the built-in loudspeaker for demodulated signals. This setting is
maintained for all applications.

The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.

Parameters:
<Volume> Percentage of the maximum possible volume.

Range: 0 to 1
*RST: 0.5
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6.6.2

6.6.2.1

Configuring the measurement

Example: SYST:SPE:VOL 0
Switches the loudspeaker to mute.
Frontend configuration

The following commands are required to configure frequency and amplitude settings,
which represent the "frontend" of the measurement setup.

L I Yo [ 1= o S 94
L I N 40T o] 1108 o Lo Y= x4 o T USSR 95
L S T 1 1oV TR PR 98
e Configuring the attenuation............ooooiiiie e 100
Frequency

[SENSE:FREQUENCY:CENTE .. uuuuuueuuaaaaaieieeeeeeeaeeeeeeeeeeeeeanannessnsanannnaaaasesaeeesaaaaeeeeeeeeeennes 94
[SENSE:]JFREQUENCY:CENTEISTEP....uuiiiieiiiiiiee e e ettt e e e e ettt e e e e e ettt e e e e e eetaneeeeeeesbanaeaeees 94
[SENSe:]JFREQUENCY:CENTErNSTEP:AUTO. .. ciiiiiiiiiieiceeieiee e s ceeaaiss s e e s eeri e s e eeeannn e e s eeesnas 95
[SENSE:JFREQUENCY:OFFSEL.c.uuiiiiiiiiiieieeeeeiiie e e e ettt e e e e et s e e e e eebs e e e e e e annaeeeeeeeannaeaaees 95

[SENSe:]JFREQuency:CENTer <Frequency>

Defines the center frequency.

Parameters:

<Frequency> For the allowed range and f,,,,, refer to the specifications docu-
ment.
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Center Frequency" on page 35

[SENSe:]JFREQuency:CENTer:STEP <StepSize>

Defines the center frequency step size.

Parameters:

<StepSize> For f .4 refer to the specifications document.
Range: 1 to fTMAX
*RST: 0.1 x span

Default unit: Hz
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Example: //Set the center frequency to 110 MHz.
FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Manual operation: See "Center Frequency Stepsize" on page 35

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>

Couples or decouples the center frequency step size to the span.

Parameters:
<State> ON|OFF |01
*RST: 1
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

[SENSe:]JFREQuency:OFFSet <Offset>
Defines a frequency offset.

If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency" will be corrected for this
shift numerically by the application.

Parameters:

<Offset> Range: -1 THz to 1 THz
*RST: 0 Hz
Default unit: HZ

Example: FREQ:OFFS 1GHZ

Manual operation: See "Frequency Offset" on page 35

6.6.2.2 Amplitude settings
The following commands are required to configure the amplitude settings in a remote
environment.

Useful commands for amplitude settings described elsewhere:
® INPut:COUPling on page 88
® TINPut:IMPedance on page 89

Remote commands exclusive to amplitude settings:

[SENSE:JADJUSELEVEL. ...ttt e e e e e s e e e e e et e e e eeaa e 96
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCAL€e]:RLEVEl......c..cereveerrrrrararnnn. 96
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:RLEVel:OFFSet.................. 96
NP UL GAIN S T AT . ettt e ee ettt e e e e ettt er e e e e e et ee e e e e eeeta e eeeeeeataasaeeessanansaersesannseeeerasnnnnsaneenes 97
INP UL GAINLVALUE] .ttt eeeeetee e ettt e e e ettt e e e e e ettt e e e e e s eett s e eeesesaaanseeesestannnaaessantanseaeeensnnn 97
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[SENSe:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The FSW is not
overloaded and the dynamic range is not limited by an S/N ratio that is too small.

Example: ADJ:LEV

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

Defines the reference level (for all traces in all windows).

With a reference level offset * 0, the value range of the reference level is modified by
the offset.

Suffix:

<n> irrelevant

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see specifications document
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 37

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet
<Offset>

Defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:0OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 37
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INPut:GAIN:STATe <State>

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

Note that if an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

For FSW85 models, no preamplifier is available.
If option R&S FSW-B22 is installed, the preampilifier is only active below 7 GHz.

If option R&S FSW-B24 is installed, the preamplifier is active for all frequencies.

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

INP:GAIN:VAL 15
Switches on 15 dB preamplification.

Manual operation: See "Preamplifier" on page 38

INPut:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN: STAT ON, see INPut :
GAIN:STATe on page 97).

The command requires the additional preamplifier hardware option.

Parameters:

<Gain> For all FSW models except for FSW85, the following settings are
available:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
30dB
For older FSW43/FSW50/FSW67 models, the input signal is
always ampilfied by about 30 dB when the preamplifier is active.
For FSW85 models, no preamplifier is available.
Default unit: DB

Example: INP:GAIN:STAT ON

INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Manual operation: See "Preamplifier" on page 38
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Configuring the measurement

Scaling

Remote commands exclusive to scaling:

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO ONCE..........c.cc.cc..... 98
DISPlay[:WINDow<n>][:SUBWindow<w>]:-TRACe<t>:Y[:SCALe]:MINimum........cc.cccevrrrernnnnes 98
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:MAXimuUM........cccecvrrrurrennns 98
DISPlay[: WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:PDIVision..........ccevvvrrrerennnn. 99
DISPlay[:WINDow<n>][:SUBWindow<w>]:-TRACe<t>:Y[:SCALe]:RPOSItion..........ccevreurennnen. 99
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RVALUE.......c..cererrrrrrrunnnnn. 100

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:AUTO ONCE

Automatic scaling of the y-axis is performed once, then switched off again (for all
traces).

Suffix:
<n> Window
<t> irrelevant

Manual operation: See "Auto Scale Once" on page 40

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum
<Value>

This command defines the value at the bottom of the y-axis.

Suffix:
<n> Window
<w> irrelevant
<t> irrelevant
Parameters:
<Value> <numeric value>
Default unit: Depends on the result display.
Example: /[Define y-axis level range

DISP:TRAC:Y:AUTO OFF
DISP:TRAC:Y:MIN -10DBM
DISP:TRAC:Y:MAX -110DBM

Manual operation: See "Defining Min and Max Values" on page 40

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MAXimum
<Value>

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

Suffix:
<n> Window
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<w> irrelevant

<t> irrelevant
Parameters:

<Value> <numeric value>

Default unit: Depends on the result display.

Example: /[Define y-axis level range
DISP:TRAC:Y:AUTO OFF
DISP:TRAC:Y:MIN -10DBM
DISP:TRAC:Y:MAX -110DBM

Manual operation: See "Defining Min and Max Values" on page 40

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:PDIVision
<Value>

This remote command determines the grid spacing on the Y-axis for all diagrams,
where possible.

In spectrum displays, for example, this command is not available.

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT (unit according to the result dis-
play)
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display
Default unit: DBM

Example: DISP:TRAC:Y:PDIV 10

Sets the grid spacing to 10 units (e.g. dB) per division

Manual operation: See "Range per Division" on page 41

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSition
<Position>

Defines the vertical position of the reference level on the display grid (for all traces).

The FSW adjusts the scaling of the y-axis accordingly.

Suffix:
<n> Window
<w> subwindow

Not supported by all applications
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<t> irrelevant
Example: DISP:TRAC:Y:RPOS 50PCT

Manual operation: See "Reference Position" on page 41

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RVALue <Value>

Defines the reference value assigned to the reference position in the specified window.
Separate reference values are maintained for the various displays.

Suffix:

<n> Window

<w> subwindow

<t> irrelevant

Parameters:

<Value> Default unit: DB
Example: DISP:TRAC:Y:RVAL 0

Sets the value assigned to the reference position to 0 Hz

Manual operation: See "Reference Value" on page 41

Configuring the attenuation

NI o N I =T U= o] o F R 100
INPUt:ATTENUALION:AUTO . ...ccue et e et et e et e e et e et e e e et e e e en e e e e e e e ebeeeennneeeenneeeeen 101
LN L = I 101
1NN U = I 2 O 8 0 T 101
1N | U N I S 7 TR 102

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 "Attenuation Mode / Value" on page 37
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INPut:ATTenuation:AUTO <State>

Couples or decouples the attenuation to the reference level. Thus, when the reference
level is changed, the FSW determines the signal level for optimal internal data pro-
cessing and sets the required attenuation accordingly.

Parameters:

<State> ON|OFF |01
*RST: 1

Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See "Attenuation Mode / Value" on page 37

INPut:EATT <Attenuation>

Defines an electronic attenuation manually. Automatic mode must be switched off
(INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 101).

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> attenuation in dB
Range: see specifications document
Increment: 1 dB
*RST: 0 dB (OFF)
Default unit: DB
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation” on page 38

INPut:EATT:AUTO <State>
Turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation" on page 38
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INPut:EATT:STATe <State>
Turns the electronic attenuator on and off.

Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off

ON |1
Switches the function on
*RST: 0

Example: INP:EATT:STAT ON
Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation” on page 38

Triggering measurements

Useful commands for triggering described elsewhere:
® [SENSe:]FREQuency:CENTer on page 94

Remote commands exclusive to triggering:

e Configuring the triggering conditions..............uuueiiiiiiiiiii e 102
e Configuring the trigger OUIPUL.........ooi i 107

Configuring the triggering conditions

TRIGQEN: SEQUENCELDTIME. ..uuiiieiieiiie e e e eeitteee e e ettt e e e e e e e e s e e e e eab s e e e eeeasaaeseeeeeeraneaaaens 102
TRIGger[:SEQUeNCe]:HOLDO: TIME]. ...uuuiiteeeeiuuieieeeeeeieie e e e eette e s e e e eeie e e e e e e eann e e e e eeean s 103
TRIGger[:SEQuence]:IFPoOWer:HOLDOR .........cciiiiiiiicie et e e e e e e e e e eees 103
TRIGger[:SEQUEeNCE]: IFPOWEIHY STErESIS. c.eeuuueruueueueaaaaaaae e e e e e eeeeeeeeeeeeeeeeeeeeeeeennenennnnanns 103
TRIGger[:SEQuence]:LEVeI:EXTErNal<port>]........ccceeereieiieeeeieeeiieieieieeeaesaaeeeeeeeeeeaaaeaees 104
TRIGQEN:SEQUENCE]:LEVEIIFPOWET ... ..ciiiieiiiieeeeeeeetce e e e e e e et e e e e e eeae s e e e e eebae e e 104
TRIGQer:SEQUENCE]:LEVEIIQPOWET.......cieiieiiiiieeeeeeeetieeeeeeeetee e e e e et e e e e e e eere e e e e eeerananss 104
TRIGQer:SEQUENCE]:LEVEIRFPOWET......ccuuiiiiieeiiiiies e ee et s e e et e e e e e e e e e e eet e e e eeeees 105
TRIGger[:SEQuence]:RFPOWEr:HOLDOR........cccuvuiiiieeiiice et 105
TRIGQEN:SEQUENCE]:SLOPE.......ccceeiiece e et e e s e e e et e e e e e e et e e e e e e aeaa e e e e e enannaeaeees 105
TRIGQEr:SEQUENCEI:SOURCE. .. .ceiiiieeeeeeeee et ettt a e e e e e e e e e e e e e e e aeeeeeeeeeeeeeeenennnnnnnn 105
TRIGger[:SEQuence]:OSCilloSCOPEICOUPIING. .. uuuuueaaeie e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneen s 106
[SENSE: IMSRA:ICAPTUIEIOFFSEL.c.uuuiiiiiiiiiieieeeeeetiee e e e eetee e e e e e ee e e e e e e aaba e e e e s eesaaaeeaeeeens 106

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.
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Parameters:
<DropoutTime> Dropout time of the trigger.

Range: 0st0o10.0s
*RST: Os
Default unit: S

Manual operation: See "Drop-Out Time" on page 44

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the measurement.

Parameters:

<Offset> *RST. 0s
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 45

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:
<Period> Range: Os to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 45

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.

Parameters:

<Hysteresis> Range: 3 dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.
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Manual operation: See "Hysteresis" on page 45

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

Defines the level the external signal must exceed to cause a trigger event.

Suffix:

<port> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)

Parameters:

<TriggerLevel> Range: 05V to 3.5V
*RST: 14V
Default unit: V

Example: TRIG:LEV 2V

Manual operation: See "Trigger Level" on page 44

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

Defines the power level at the third intermediate frequency that must be exceeded to
cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IFP -30DBM

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>
Defines the magnitude the 1/Q data must exceed to cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IQP -30DBM
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TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

Defines the power level the RF input must exceed to cause a trigger event. Note that
any RF attenuation or preamplification is considered when the trigger level is analyzed.
If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:RFP -30dBm

TRIGger[:SEQuence]:RFPower:HOLDoff <Time>

Parameters:
<Time> Default unit: S

TRIGger[:SEQuence]:SLOPe <Type>

Parameters:
<Type> POSitive | NEGative

POSitive
Triggers when the signal rises to the trigger level (rising edge).

NEGative
Triggers when the signal drops to the trigger level (falling edge).

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Slope" on page 45

TRIGger[:SEQuence]:SOURce <Source>
Selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure that this situation is avoided in your remote control programs.

Parameters:

<Source> IMMediate
Free Run
EXTernal

Trigger signal from the "Trigger Input" connector.
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EXT2

Trigger signal from the "Trigger Input/Output” connector.

For FSW85 models, Trigger 2 is not available due to the second
RF input connector on the front panel. The trigger signal is taken
from the "Trigger Input/Output" connector on the rear panel.
Note: Connector must be configured for "Input”.

EXT3

Trigger signal from the "TRIGGER 3 INPUT/ OUTPUT" connec-
tor.

Note: Connector must be configured for "Input".

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual operation: See "Trigger Source" on page 42
See "Free Run" on page 42
See "External Trigger 1/2/3" on page 42
See "External Channel 3" on page 43
See "External Analog" on page 43
See "IF Power" on page 43
See "I/Q Power" on page 44
See "RF Power" on page 44

TRIGger[:SEQuence]:OSCilloscope:COUPling <CoupType>
Configures the coupling of the external trigger to the oscilloscope.

Parameters:

<CoupType> Coupling type
DC
Direct connection with 50 Q termination, passes both DC and
AC components of the trigger signal.
CDLimit
Direct connection with 1 MQ termination, passes both DC and
AC components of the trigger signal.
AC
Connection through capacitor, removes unwanted DC and very
low-frequency components.

*RST: DC

Manual operation: See "Coupling" on page 44

[SENSe:]MSRA:CAPTure:OFFSet <Offset>

This setting is only available for secondary applications in MSRA mode, not for the
MSRA primary application. It has a similar effect as the trigger offset in other measure-
ments.
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Parameters:

<Offset> This parameter defines the time offset between the capture buf-
fer start and the start of the extracted secondary application
data. The offset must be a positive value, as the secondary
application can only analyze data that is contained in the cap-
ture buffer.

Range: 0 to <Record length>
*RST: 0
Default unit: S

Manual operation: See "Capture Offset" on page 45
Configuring the trigger output

The following commands are required to send the trigger signal to one of the variable
"TRIGGER INPUT/OUTPUT" connectors on the FSW.

OUTPUL:TRIGGEr<tp>:DIRECHON. .....eeeeieeeeeeeeeeeieiete e e e e e e e e e e e e e e e e e e e eeeeeeeeeneeaenennnnas 107
OUTPULTRIGGEISEPZILEVEL. ... it e e e e e e e e e e e e e e eeeeeeeeenes 107
OUTPULTRIGGEISIP>IOTY P ciiiiieeiieieieiiieeteeaasaaeae e e e e e e aeaaaeeeeeeeeeeeaeeansnsnnnnnnnaaaaaaeaeaeens 108
OUTPUt: TRIGger<tp>:PULSE:IMMEIAtE........cccevriieeeeeieiiicee et e e eeeaaas 108
OUTPUt:TRIGEr<tp>:PULSE:LENGIN.....cciiieiiitee ettt et e e eeb s 109

OUTPut:TRIGger<tp>:DIRection <Direction>
Selects the trigger direction for trigger ports that serve as an input as well as an output.

Suffix:

<tp> Selects the used trigger port.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear panel)

Parameters:
<Direction> INPut | OUTPut

INPut
Port works as an input.

OUTPut
Port works as an output.

*RST: INPut

Manual operation: See "Trigger 2/3" on page 33

OUTPut:TRIGger<tp>:LEVel <Level>
Defines the level of the (TTL compatible) signal generated at the trigger output.

Works only if you have selected a user-defined output with OUTPut : TRIGger<tp>:
OTYPe.
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Suffix:
<tp>

Parameters:
<Level>

Example:

Manual operation:

Configuring the measurement

1..n

Selects the trigger port to which the output is sent.

2 = trigger port 2 (front)

(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

HIGH
5V

LOW
oV

*RST: LOW

OUTP:TRIGZ2:LEV HIGH

See "Level" on page 34

OUTPut:TRIGger<tp>:0TYPe <OutputType>

Selects the type of signal generated at the trigger output.

Suffix:
<tp>

Parameters:
<OutputType>

Manual operation:

1..n

Selects the trigger port to which the output is sent.

2 = trigger port 2 (front)

(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

DEVice
Sends a trigger signal when the FSW has triggered internally.

TARMed
Sends a trigger signal when the trigger is armed and ready for
an external trigger event.

UDEFined
Sends a user-defined trigger signal. For more information, see
OUTPut:TRIGger<tp>:LEVel.

*RST: DEVice
See "Output Type" on page 34

OUTPut:TRIGger<tp>:PULSe:IMMediate

Generates a pulse at the trigger output.
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Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

Manual operation: See "Send Trigger" on page 34

OUTPut:TRIGger<tp>:PULSe:LENGth <Length>

Defines the length of the pulse generated at the trigger output.

Suffix:
<tp> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)
Parameters:
<Length> Pulse length in seconds.
Default unit: S
Example: OUTP:TRIG2:PULS:LENG 0.02

Manual operation: See "Pulse Length" on page 34

Configuring data aquisition

[SENSE:ISWEED:TIME.....cuuuuuuuuaaaaaaaaeaeeeeeeeeeaeaeeeeeeeeeeeaeeaeeeennnnnn e aaaaaaeaeeeeeeaaaaaaaaeeeeeeeenes 109
[SENSEIIRLENGN?. ...eevevveeeeeeeeeeeeeeeeeeseseseeeeeeeeeseeesesese st eseseseseeeeeeseeseseseseeeseseenenneneeeenas 110
[SENSE: | CAPTUIE:IPRESEL. ...uuuiiieiiiiiiieieeeeetticee e e e eettie e e e e e eete e e e e e e asb e e e e s eesanaaeeessassaansaaeeees 110
[SENSE: I AP TUIE FESET . .cittiieeeeiitttieieeeeettee e e e e ettt e e eeseeaataaeeeseatanaeeaseestannsassersssnnasaasenes 110
[SENSE:JCAPTUIE:DEFAUI. ... e e e e e e eas 110
[SENSe:]CAPTUre:OVERSAMPIING...ceuuuieieeiieiiieieeeeeeieeeeeeeeaetee s e e eeeetaeeeeeeeennaseaeeensnnaeaeees 110
[SENSE:ISRAT. ..ottt ee e e e e e e e e eeeeee et eeee s seseseseseseseeeeeeeeeeeeneneseseseseseseseneseeeeeeeaen 11
TRACE: IQ:WBANA ST AT ettt et ettt et e et et e e e e e e e e e et s eee e e e eaaeaa s enanananeenns 111
TRACE:IQ:WBANA:MBWI LN ...ceuieeeeiccieeeie ettt e e e et e e e e e e e e e e e e eaaas 111
[SENSE:]CAPTUIE:LENGIN:CHIPS?... .. iieeeiiteee ettt e ettt e e e et e e e e eetae e e e e e eeaba s e eeeeesaan 112

[SENSe:]SWEep:TIME <Time>

Defines the measurement time. It automatically decouples the time from any other set-
tings.

Parameters:
<Time> refer to specifications document
*RST: depends on current settings (determined automati-
cally)

Default unit: S
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Manual operation: See "Capture Time" on page 46

[SENSe:]RLENgth?

Returns the record length set up for current measurement settings.

Return values:

<SampleCount> <numeric value>
Example: SENS:RLEN?
Usage: Query only

[SENSe:]CAPTure:PRESet <ChannelNumber>
Selects the HRP UWB Channel.

Parameters:

<ChannelNumber> CO|C1|C2|C3|C4|C5|C6|C7|C8|C9|C10|C11|C12]
C13|C14 | C15

Example: SENSe:CAPTure:PRESet CO

Manual operation: See "Channel" on page 46

[SENSe:]CAPTure:FSET
Sets the center frequency to the channel’s frequency.

Example: SENSe:CAPTure:FSET
Usage: Event

Manual operation: See "Channel" on page 46

[SENSe:]CAPTure:DEFault <DefaultValues>
Toggles the default values between on/off.

Parameters:
<DefaultValues> ON | OFF

Example: SENSe:CAPTure:DEFault ON

Manual operation: See "Default Values" on page 47

[SENSe:]CAPTure:OVERsampling <OVFactor>

Sets the oversampling factor.

Parameters:
<OVFactor> OV4 | 0OV6 | OV8 | OV10 | OV12
Example: SENSe:CAPTure:OVERsampling 0V4

User Manual 1179.4211.02 — 07 110



R&S®FSW-K149 Remote commands for HRP UWB measurements

Configuring the measurement

Manual operation: See "Sample Rate" on page 47

[SENSe:]SRATe <SampleRate>

Returns the sample rate set up for current measurement settings.

Parameters:
<SampleRate> <numeric value>
Example: SENS:SRAT?

Manual operation: See "Sample Rate" on page 47

TRACe:IQ:WBANd[:STATe] <State>

Determines whether the wideband provided by bandwidth extension options is used or
not (if installed).

Parameters:

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

Switches the function on

Manual operation: See "Maximum Bandwidth" on page 47

TRACe:IQ:WBANd:MBWidth <Limit>

Defines the maximum analysis bandwidth. Any value can be specified; the next higher
fixed bandwidth is used.

Defining a value other than "MAX" is useful if you want to specify the sample rate
directly and at the same time, ensure a minimum bandwidth is available.

Parameters:
<Limit> 80 MHz
Restricts the analysis bandwidth to a maximum of 80 MHz.
The bandwidth extension options greater than 160 MHz are dis-
abled.
TRACe:TIQ:WBANA[:STATe] is setto OFF.

160 MHz

Restricts the analysis bandwidth to a maximum of 160 MHz. The
bandwidth extension option R&S FSW-B320 is deactivated.

(Not available or required if other bandwidth extension options
larger than 320 MHz are installed.)
TRACe:IQ:WBANd[:STATe] is setto ON.

1200 MHz | 500 MHz | 320 MHz | MAX

All installed bandwidth extension options are activated. The cur-
rently available maximum bandwidth is allowed.
TRACe:IQ:WBANd[:STATe] is setto ON.
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*RST: maximum available
Default unit: Hz

Example: TRAC:IQ:WBAN:MBW 82 MHZ
TRAC:IQ:WBAN:MBW?
Result if R&S FSW-B160/-B320 is active:
160000000

Example: TRAC:IQ:WBAN:MBW 82 MHZ
TRAC:IQ:WBAN:MBW?
Result if R&S FSW-B512 is active:
512000000

Manual operation: See "Maximum Bandwidth" on page 47

[SENSe:]CAPTure:LENGth:CHIPs?

Returns the capture length in chips.

Example: SENSe:CAPTure:LENGth:CHIPs?
Usage: Query only

Manual operation: See "Capture Length" on page 47

6.6.5 Configuring burst/sync

[SENSE:IDETECHREFEIENCE. .. cceevetuieeeieeiiieeeeeeeetee e e e e ettt eeeeeeeeeate s eesesetaaeeeeseestaaeeeeeeenns 112
[SENSE:IDETECETHRESNOIA. ..cetuuiiiiiiiiiiieeeeeeeete e e ettt e e e et e e e e e e e et s e e e eeebaa e eeseenranenas 112
[SENSe:]DETect:BURSELENGEh:MINIMUM...couiiicci e e 113
[SENSe:]DETect:BURSHLENGth:MAXIMUM.....cuiiiiiicie e et e e e e e enas 113
[SENSe:]DETect: OF F:TIME:MAXIMUM. .. e e et r e e e e e e e e e e e eae e e e e e e ennennns 113
[SENSe:|DETect: EVALUAtIONIOFFSEL...ciiiiiiiieiiiiiiaeaaaaaae e e e e e e e e e e e e e e e eeeeeeeee e s 113

[SENSe:]DETect:REFerence <Reference>

Sets the reference level to be used for setting the burst detection threshold.

Parameters:

<Reference> ABSolute | NOISe | PEAK | RLEVel
*RST: NOISe

Example: SENSe:DETect:REFerence PEAK

Manual operation: See "Reference” on page 48

[SENSe:]DETect:THReshold <Level>

Sets the detection threshold in dB/dBm relative to the burst detection reference level.
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Parameters:
<Level> <numeric value>
Default unit: dB
Example: SENSe:DETect:THReshold -10

Manual operation: See "Threshold" on page 48

[SENSe:]DETect:BURSt:LENGth:MINimum <Minimum>

Defines the minimum burst length.

Parameters:
<Minimum> <numeric value>
Example: SENSe:DETect :BURS:LENG:MIN 0.0001

Manual operation: See "Min Burst Length" on page 49

[SENSe:]DETect:BURSt:LENGth:MAXimum <Maximum>

Defines the maximum burst length.

Parameters:
<Maximum> <numeric value>
Example: SENSe:DETect :BURS:LENG:MAX 0.0001

Manual operation: See "Max Burst Length" on page 49

[SENSe:]DETect:OFF:TIME:MAXimum <Maximum>

Defines the maximum allowed off time within a burst.

Parameters:
<Maximum> <numeric value>
Example: SENSe:DETect:OFF:TIME:MAX 0.0001

Manual operation: See "Max Off Time within Burst" on page 49

[SENSe:]DETect:EVALuation:OFFSet <Offset>

Sets the offset of the beginning of the detected burst to where to start detection within
SYNC section.

Parameters:
<Offset> <numeric value>
Example: SENSe:DETect :EVAL:OFFS 0.00001

Manual operation: See "Evaluation Offset" on page 49
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Configuring the measurement

Configuring demodulation

[SENSE:IDEMOA:MODE....... ittt et et e e e et e e e e e e e s ee e e e eenneeeneen 114
[SENSE:IDEMOA:PHRRAELE. ... .cuiieiei ettt et e e e e e e e e 114
[SENSe:IDEMOd:PAYLOAA:MAX. . ..ttt ettt e et e e et et e e e e e e e e enas 114
[SENSEe:IDEMOd:STS:FORMEL. ... ittt ettt e e e e e e e eas 114
[SENSE:IDEMOA:STSILENGHN. ...cuiiiecii e e e e e e e e e e e eas 115
[SENSE:IDEMOA:STS:SEGMENES. .. uuuuuiieieieeeeeeeeeeeeeeieeeeeeeeeeeeeeeeenranaeseaeseeeeeeeaaaaaaaaeeeeeee 115
[SENSE:IDEMOA:MAC:IFCS. ....uiieiiiiie ettt e ettt e e e et e e e e e e eete e e e e eesaaaeseeesesaansaaaeees 115
[SENSE: IDEMOA:STS:GAP . ..ttt e e s e e e e e eaaes 115

[SENSe:]DEMod:MODE <Mode>

Defines the demodulation mode (the demodulation standard).

Parameters:

<Mode> HRP | BPRF | HPRF
*RST: HRP

Example: SENSe:DEMod:MODE HRP

Manual operation: See "Mode" on page 50

[SENSe:]DEMod:PHRRate <PHRRate>
Selects PHY Mode/Rate modes.

Parameters:
<PHRRate> BMLP | BMHP | HMLR | HMHR
Example: SENSe:DEMod: PHRRate BMLP

Manual operation: See "PHY Data Rate Mode" on page 51

[SENSe:]DEMod:PAYLoad:MAX <PayloadMax>

Selects the maximum payload size.

Parameters:
<PayloadMax> S0|S1]|S82
Example: SENSe:DEMod:PAYLoad:MAX SO

Manual operation: See "HPRF Payload Size" on page 51

[SENSe:]DEMod:STS:FORMat <STSFormat>
Sets the STS format.

Parameters:
<STSFormat> FO|F1|F2]|F3
Example: SENSe:DEMod:STS:FORMat FO
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Manual operation: See "Packet Configuration" on page 50

[SENSe:]DEMod:STS:LENGth <STSFormat>
Sets the STS Length.

Parameters:
<STSFormat> L16 | L32 | L64 | L128 | L256
Example: SENSe:DEMod:STS:LENGth L16

Manual operation: See "Active Segment Length" on page 51

[SENSe:]DEMod:STS:SEGMents <STSSegments>
Sets the STS segments.

Parameters:
<STSSegments> S1|S2|S3|S4
Example: SENSe:DEMod:STS:SEGMents S1

Manual operation: See "Active Segments" on page 51

[SENSe:]DEMod:MAC:FCS <MAC FCS>
Enable FCS check of payload either with 2 octet or with 4 octet format.

Parameters:
<MAC FCS> OFF
OFF

02
2 Octets

04
4 Octets

Example: SENSe:DEMod:MAC:FCS 02

Manual operation: See "MAC FCS" on page 51

[SENSe:]DEMod:STS:GAP <STS Gap>

Gap between payload and STS section in packet configuration 2.

Parameters:
<STS Gap> <numeric value>
Example: SENSe:DEMod:STS:GAP 25

Manual operation: See "Gap (x4 chips)" on page 51
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Configuring the measurement

Configuring evaluation range

[SENSe:]EVALUAtION:PACKEE:GROUP....uuiiieiiiiieieeeeeetiiee e ee e et eeeeeeeeabe e e e e e eetaaeeeeeeeerannnns 116
[SENSe:]EVALUation:PACKELNUMBET......cciiiieieie it e e e e e 116
[SENSe:]EVALUation:STATISHCS:COUNL. ....cuniiiee et eaes 116
[SENSe:]EVALUation:PACKEt:COUNL?. ....cu et e e e 116
[SENSe:]EVALUAtiON:STATISHCSIRANGE. ....uuuiieeieeteeeeeeeeeeee e e e e e et e e e e e eebe e e e s eeaaaeeeeereees 117
[SENSe:]EVALUAtioN:STATISHICS:GROUP. ...uuuereeeeieeeeeeeeeeeeeieeeeeeeeeeeeeeeninnnnaeae e e e s e eeeaeaaaes 117
[SENSE:JAVERAGE<NZICOUNL ... uiiiiiiiiee i e eeeeetee e e e e et e e e e e ee e e e e e e ea b e e e e eeenaaeeeeeerenananns 117
[SENSE: JAVERAQE N> S TATERES . cotuuiiieeiieetiieee ettt e e e e e et eeeeeeeeaba e e eeseeasbaeeeeseetannaeeaereees 117
[SENSE:JAVERAGESNZITYPE. .. ettt ettt e e et e et e e e e e e e e e e e eans 117
[SENSe:]EVALUation:FILTEr<n>:DELEte.....ccuuuiiiiiiiiiiieieeeceiiiie e e e eeenee s e e e e et e e e e eein e e e e 118
[SENSe:]EVALuation:FILTEr<n>:NAME. ......coi e e et e e e e e aaas 118
[SENSe:]EVALUAtON: FILTEr<N>ISET...eiiiiiiiieaaaaaae e e e e e e e eeeeeeeeeeeeeeeeeeeeeentnenee e aa e e e e e e e eeas 118

[SENSe:]JEVALuation:PACKet:GROup <Group>
Sets the default group to be analyzed for all displays.

Parameters:
<Group>

Example: SENSe:EVALuation:PACKet:GRO 2

Manual operation: See "Default Group and Selected Packet" on page 52

[SENSe:]JEVALuation:PACKet:NUMBer <Packet>

Sets the number of the packet within its class, referring to packets in the current cap-
ture buffer.

Parameters:
<Packet> <numeric value>
Example: SENSe:EVALuation:PACKet :NUMBer 5

Manual operation: See "Default Group and Selected Packet" on page 52

[SENSe:]JEVALuation:STATistics:COUNt <Count>

Sets the number of packets to capture.

Parameters:
<Count> <numeric value>
Example: SENSe:EVALuation:STATistics:COUNt 10

Manual operation: See "Count" on page 52

[SENSe:]EVALuation:PACKet:COUNt?

Returns the number of packets analyzed.
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Example: SENSe:EVALuation:PACKet :COUNt?
Usage: Query only

Manual operation: See "Count" on page 52

[SENSe:]JEVALuation:STATistics:RANGe <StaticsticsRange>

Sets the type of range used for evaluating packets.

Parameters:
<StaticsticsRange> CAPTure | COUNt
Example: SENSe:EVALuation:STATistics:RANGe CAPTure

Manual operation: See "Range" on page 52

[SENSe:]JEVALuation:STATistics:GROup <Group>
Sets the statistics group to be analyzed.

Parameters:
<Group>

Example: SENSe:EVALuation:STATistics:GRO 4

Manual operation: See "Group" on page 52

[SENSe:]JAVERage<n>:COUNt <SweepCount>

Defines the number of sweeps that are used to average traces. This setting is not win-
dow-specific.

Suffix:

<n> irrelevant
Parameters:

<SweepCount> <numeric value>

[SENSe:]JAVERage<n>:STATe<t> <AverageMode>

Turns averaging for a particular trace in a particular window on and off.

Suffix:

<n> Window
<t> Trace
Parameters:

<AverageMode> ON|OFF|1]|0

[SENSe:]JAVERage<n>:TYPE <AverageMode>

Selects the trace averaging mode. This setting is not window-specific.
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Suffix:
<n> irrelevant

Parameters:
<AverageMode> LINear | POWer | VIDeo

[SENSe:]EVALuation:FILTer<n>:DELete

Deletes the specified packet filter.

Suffix:

<n> 1..n

Example: SENSe:EVALuation:FILT4:DEL
Usage: Event

[SENSe:]EVALuation:FILTer<n>:NAME <FilterName>
Creates a new packet filter or changes the name of an existing filter.

Suffix:
<n> 1..n

Parameters:
<FilterName>

Example: SENSe:EVALuation:FILT4:NAME "Even Packets"

[SENSe:]EVALuation:FILTer<n>:SET <Packets>
Sets the packets for the specified packet filter.

Suffix:

<> 1..n

Parameters:

<Packets>

Example: SENSe:EVALuation:FILT4:SET 1,5,6,7

6.6.8 Configuring results

SENSe[:WINDow<n>]:DISPIay:RWCONTIG...cuuueieeeeieriiieieeeieeiieeeeeeeetteeeeeeeeeteeeeeeeesraeeaeseees 119
SENSe[:WINDow<n>]:DISPlay:RWCoNfig:CONFIQUIE........cuuurimruuiiiieieieeeeeeeeeeeeeeeeeeeeeenenns 119
SENSe[:WINDow<n>]:DISPlay:RWConfig:GROUP. ...t 119
SENSe[:WINDow<n>]:DISPlay:RWCoNfig:LINK........cooiaee e 119
SENSe[:WINDow<n>]:DISPlay:RWCONfig:PACKEL........cceeeeeieeieeeeeeeeeeee e 120
SENSe[:WINDow<n>]:DISPlay:CONFig:BINS........uuiiirairieieee e e e e eee e 120
SENSe[:WINDow<n>]:DISPIay:CONFIQ:SCALE.....ccceeeeirtieeeeeeeetiiieeeeeeeree e e e e eeete s e e e e eerananes 120
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SENSe[:WINDow<n>]:DISPlay:RWConfig <Config>

Sets the result config configuration to default or user.

Suffix:
<n> 1..n
Window
Parameters:
<Config> DEFault | USER
Example: SENS:WIND2:DISP:RWC USER

SENSe[:WINDow<n>]:DISPlay:RWConfig:CONFigure <Configure>

Sets the configuration setting for this window.

Suffix:
<n> 1..n
Window
Parameters:
<Configure> DEFault | USER
Example: SENS:WIND2:DISP:CONF:CONF USER

SENSe[:WINDow<n>]:DISPlay:RWConfig:GROup <Group>

Sets the Group for this window and for any windows this window is linked to.

Suffix:
<n> 1..n
Window
Parameters:
<Group>
Example: SENS:WIND2:DISP:RWC:GRO 3

SENSe[:WINDow<n>]:DISPlay:RWConfig:LINK <Links>

Links a list of windows to this window. If a window exists in another set of linked win-
dows, they are removed from that set.

Suffix:
<n> 1..n
Window
Parameters:
<Links>
Example: SENS:WIND2:DISP:RWC:LINK '1,3,4"
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Configuring standard traces

SENSe[:WINDow<n>]:DISPlay:RWConfig:PACKet <Packet>

Sets the packet for this window and for any other windows this window is linked to.

Suffix:
<n> 1..n
Window
Parameters:
<Packet> <numeric value>
Example: SENS:WIND2:DISP:RWC:PACK 3

SENSe[:WINDow<n>]:DISPlay:CONFig:BINS <Bins>

Sets the number of bins for the histogram trace results.

Suffix:
<n> 1..n
Window
Parameters:
<Bins> <numeric value>
Example: SENS:WIND2:DISP:CONF:BINS 21

SENSe[:WINDow<n>]:DISPlay:CONFig:SCALe <Scale>

Sets the X scale for the histogram trace results.

Suffix:
<n> 1..n
Window
Parameters:
<Scale> <numeric value>
Default unit: s
Example: SENS:WIND2:DISP:CONF:SCAL 0.001

Configuring standard traces

DISPlay[: WINDow<n>][:SUBWIindow<w>]: TRACE<t>:MODE. .......c.eeuerereeereereeeeeseseeseresenens 121
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].......cuuururunaaiaaieieeeeeeeeeeeeeeeeeeeeeeeeeeenennnnnnes 121
MMEMOIY:STORESNZTRACE. ....cevurrrirtrririiiiaieieteeeeeeeaeteteeerrererrrsratarr————————— i aaaaaes 122
FORMat:DEXPOIMHEADET . .....cuuuieeeeeeetieeeeeeeeteee e e et ettee e e e e e ettt aeeeeseest s eeeerstanaeaesersrannnnns 122
FORMat:DEXPOI:DSEPAIatOr. ... cccccvtiiieeeeeiietieeeeeeeetieee e e e e eete e e e e e eeetaeseeseeebaaeeeeeresnansnns 122
FORMAt:DEXPOIMTRACES. ....cvvuieeeeeeeiiieeeeeieetiaeeeeeeeataaeeeseetaaaaeeaeseetaeeeeerestasaeseesrnnnnns 123
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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> WRITe
(default:) Overwrite mode: the trace is overwritten by each
sweep.
AVERage
The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.
MAXHold
The maximum value is determined over several sweeps and dis-
played. The FSW saves the sweep result in the trace memory
only if the new value is greater than the previous one.
MINHold
The minimum value is determined from several measurements
and displayed. The FSW saves the sweep result in the trace
memory only if the new value is lower than the previous one.
VIEW
The current contents of the trace memory are frozen and dis-
played.
BLANk
Hides the selected trace.
*RST: Trace 1: WRITe, Trace 2-6: BLANk

Example: INIT:CONT OFF

Switching to single sweep mode.
SWE : COUN 16

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

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

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

Manual operation: See "Trace Mode" on page 58

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>

Sets and queries the detector for the selected result display.
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Suffix:

<n> Window

<t> Trace

Parameters:

<Detector> NEGative | POSitive | NONE | AVERage

Manual operation: See "Detector” on page 58

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

This command exports trace data to a file.

Suffix:
<n> 1..n
Window
Setting parameters:
<FileName> String containing the path and file name.
Example: /[Export all traces in all windows to the specified file.

FORM:DEXP:TRAC ALL

MMEM: STOR:TRAC 0, 'C:\TraceResults'
/[Export all traces in window 2 to the specified file.
FORM:DEXP:TRAC SING

MMEM: STOR2:TRAC 0, 'C:\TraceResults'

/[Export the second trace in window 2 to the specified file.
MMEM: STOR2:TRAC 2, 'C:\TraceResults'

Usage: Setting only

Manual operation: See "Selecting data to export" on page 59
See "Export Trace" on page 59

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 59

FORMat:DEXPort:DSEParator <Separator>
Selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> POINt | COMMa
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6.8.1

Working with markers

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 POINLt.

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

Manual operation: See "Decimal Separator" on page 59

FORMat:DEXPort:TRACes <TracesToExport>
This command selects the data to be included in a data export file.

Setting parameters:
<TracesToExport>  SINGle
Exports a a single trace only.

ALL
Exports all traces in all windows in the current application.

*RST: SINGle

Example: /[Export all traces
FORM:DEXP:TRAC ALL

Working with markers

The following commands are necessary to work with markers.

®  USING MAIKEIS. ..ottt e e e e e e e e e et e e e e e e e e e e e e e e e nnneeneeeeaaaeeeas 123
o  Using delta Markers.........ooioiiiiiieieeiie et e e e e e e 125
®  CoNfIQUING MAKETS......coiiiiiiiiiie ettt e e e e e e 127
®  POSItIONING MAIKEIS. ... e e e e e e e e e e s 128
e Positioning delta Markers.........oeeuiiiiiiieiiccieie e s 130

Using markers

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

CALCulate<n>:MARKEr<m>:AOFF ........uiiiiieiieee e e et e e e e e e e e e e s erena s 124
CALCUIate<n>:MARKEr<M>[:STATE]. s ceteteeeeeeeeeeeieeeeeeeeeteaeeeninneaaaeaeaeeeeeeeaaaaaeeeeeeeennnnees 124
CALCUIate<n>:MARKEI<M>:TRACE. .....uuuuururiiiiaieieieeeeeeeeeeeteeeeeererrrrrsrar———————nan 124
CALCUIAtE<N>IMARKEISIMS X et ieiiiiieeeeeittiee i e e e eeeteeeeeseeateseeeseetataeeeesestannaeeeerantanaaaesenes 124
CALCUIAtESN> IMARKEISIMSZIY 2.ttt ettt e ettt e e e e e e et e e e e eeaaa e e e eeeesaseeeeesrananss 125
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CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOFF

Switches off all markers.

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.

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>

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.
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Working with markers

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.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

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

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:
<Result> Default unit: DBM

Usage: Query only

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..........ccuiiiiieiiiiiieie e et eeeeeetee e e e e eeat e e e e eeeananes 125
CALCulate<n>:DELTamarker<m>:MREFEIENCE...........ueereeeiririiieeeeeeiiieeeee e et e e eeeeernns 126
CALCulate<n>:DELTamarker<m>[:STATE]......ceuuueeeeeereeriieeeeeeerriiaeeeeseeriaaeeeeeeaaieeeeeeeerannnns 126
CALCulate<n>:DELTamarker<m>:TRACE. ......ccouuui i i et 126
CALCUlate<n>:DELTAMArKEr<M> X ... e iiieieerueeeeeeereteeeeeseersneeeseresssseeseresneeessesssnseeseens 127
CALCulate<n>:DELTaMArKEr<mM>:Y 2. .. ceu e e e e e e e e e e e e e e e e e e e e eerans 127

CALCulate<n>:DELTamarker<m>:AOFF
Turns off all delta markers.

Suffix:
<n> Window
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<m> irrelevant

Example: CALC:DELT:AQOFF
Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:MREFerence <Reference>

Selects a reference marker for a delta marker other than marker 1.

Suffix:

<n> Window

<m> Marker

Parameters:

<Reference>

Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

CALCulate<n>:DELTamarker<m>[:STATe] <State>
Turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
<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.

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
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<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
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:

<Result> Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Usage: Query only

6.8.3 Configuring markers

DISPIay[:WINDOWS<N>]:MINFO[:STATE].....cieeeeeeeeeereeennnnnenaaaaaaaeseeeeeeaaeaeeeeeeeeeeneeennensnnnnnnnnnn 127
DISPIay[:WINDOWSNS]:IMTABIE. . uuuueieieieieeeeeeeeeeeeeeeeeeeeeeeeeerarebasaaaaaaaeseseseeeaeaasesesessereees 128

DISPlay[:WINDow<n>]:MINFo[:STATe] <State>

Turns the marker information in all diagrams on and off.
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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 60

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 60

Positioning markers

If you are using more than one window, the application performs the peak search in the
window that you have selected with the suffix at CALCulate only. Because the mark-
ers are linked, the frequency position of the marker in the other windows is adjusted
accordingly, even if it means that the marker is on a peak in the selected window only.

CALCulate<n>:MARKer<m>:MAXIMUM:LEFT.......cuiiiiii e 129
CALCulate<n>:MARKer<m>:MAXIMUMINEXT.......ccuuiiiiiiiiiiiiiieeeeeeiiee e eeeeeetee e e e e eenraeeeeeees 129
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....ciitiiiiirieee et eeeee e 129
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHTL..........ccoeiiiiiiiiiiieeieieicce e 129
CALCulate<n>:MARKer<m>:MINIiMUMINEXT ........oouiiiiiiiieeiiii et e e 129
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.... ... 130
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK].......uuuuuuaaaaaaaae e eeeeeeeeeeeeeeeeeeeeeeeeeeeeenennaaeas 130
CALCulate<n>:MARKer<m>:MINIMUM:RIGHL..........ccooiuuiiiii e 130
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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

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

Moves a marker to the next positive peak.

Suffix:
<n> Window
<m> Marker

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

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

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

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker
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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

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

CALCulate<n>:MARKer<m>:MINimum:RIGHt
Moves a marker to the next minimum peak value.

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

tion.

Suffix:

<n> Window
<m> Marker

6.8.5 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.......ccciiiiiiiiiieeeiietice e 131
CALCulate<n>:DELTamarker<m>:MAXimUM:NEXT........cccommiiimiieie e 131
CALCulate<n>:DELTamarker<m>:MAXimUM[:PEAK].........ccoeiiiriiuiieieeeeeeicie e e eeeene e e e eeeenans 131
CALCulate<n>:DELTamarker<m>:MAXimUM:RIGHTL.............ccoovvuieiiiiiiieee e 131
CALCulate<n>:DELTamarker<m>:MINiMUM:LEFT...........cocttiirrmrrrreririiiceineeene e e e e eeeeee e 131
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT.......coiiiiiiiiiieiieeiieiieeeeeeeeeree e e s eeranaeeees 132
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK]......cccevurieiieeiiiiiiiee et eee e e e eees 132
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL............cocvvreiiiiiiiriiee e, 132
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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

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

Moves a marker to the next positive peak value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

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

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

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
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<m> Marker

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
Moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

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
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[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]........cccoiiiiiiiiiieie e 121
[SENSE:JADJUSTILEVEL. ...ttt ettt ettt b e b e e b e nene e e e 96
[SENSE:JAVERAGESNZICOUNTL. ...ttt ettt ettt eb et e e b e e e b e e s beeanbeeeneeabeeeneas 117
[SENSE:JAVERAGESNZISTATESES ...ttt ettt e bt et s et ne et eneeeenneenee e 117
[SENSE:JAVERAGESNZITYPE. ... .ottt ettt ettt et e et eenbeeeaneeaes 117
[SENSE:JCAPTUIE:COMPALIDIE? ...ttt et e et e e et e e e et e e s sar e e e s aneeeanaeaeens 80
[SENSE:JCAPTUIEIDEFAUIL......c..eimiieieiee ettt be e e ane 110
(ST =N ST O A i LU ] N S 110
[SENSE:JCAPTUIEILENGIN:CHIPS?.... .ottt ettt e e et e e e et e e s aae e e s naaeeannes 112
[SENSe:]CAPTure:OVERsampling

[SENSE:JCAPTUIEIPRESEL. ...ttt ettt sttt eae e e e

[SENSE:IDEMOG:MAC:FCS..... oottt e e et e e et e e e et e e e eaae e e e esbeeesanbeeesnseeesnnnaeans
[SENSE:IDEMOU:MODE.........ooiiiiitiieie ettt e et e et e e bt e e e e s e enseeeseeeseeesaeeensaeeneeenseesneeenns
[SENSE:IDEMOA:PAYLOAAIMANX. ... .ottt ittt ettt et e e et e et e st e e beeeseeeseeenteesaeenseesneesnnaens
[SENSE:IDEMOG:PHRRALE.........eeiiiiiieeiiie ettt ettt e et e e et e e e s ae e e e e nbeeeeanseeeeanseeesnseeens
[SENSE:IDEMOA:STSIFORMAL......ccuiiiiiiiiieeiie ettt ettt e et e eae e este et e e et e e saeeenseesneeenseeaneeas
[SENSe:]DEMod:STS:GAP
[SENSe:IDEMod:STS:LENGth

[SENSE:IDEMOA:STSISEGMENTS. ......coiiiiiiiitiiie ettt ettt ettt a e e eee s

[SENSe:IDETect:BURSELENGIhIMAXIMUM. ..ottt 113
[SENSe:IDETect:BURSELENGEN:MINIMUM.......oviiiiiii ettt e e e aea e e nae e e eneeas 113
[SENSe:]IDETeCt: EVALUAIONIOFFSEL. ... .ottt 113
[SENSe:]IDETect: OF F:TIMEIMAXIMUM ...ttt et b e 113

[SENSe:]DETect:REFerence
[SENSe:]DETect: THReshold

[SENSe:][EVALUation:FILTEr<n>:DELETE........coiiiiiiiiiiiie e 118
[SENSe:IEVALUAtioN:FILTEr<NZINAME ...ttt ettt e e e e e e e e e et e e s eareeesnaneeeas 118
[SENSE: ] EVALUAtION:FILTErSNZISET ...ttt ettt e e te et e e et e e saeeenteeeneeenbeesneaenns 118
[SENSe: ] EVALUAtioN:PACKELCOUNL?........viiitieiiie ettt ettt et et e et e e saeesnseeenseebeesseeenes 116
[SENSe:IEVALUAtION:PACKEL: GROUP. ....cciiiiiieiciiie ettt e e et e e e et e e e et e e e sta e e e eabaeeeeseeeeenreeeanes 116
[SENSe:]EVALUAtION:PACKELINUMBET.........couiiiiieiiiieiie ettt ettt st e e eeeeeseeenee e sneeenee e 116
[SENSe:][EVALUAtioN:STATISHCSICOUNL........iiiiiiiiiiiiii ettt ettt 116
[SENSe:IEVALUAtion:STATIStICS:GROUP.......ceiiiiiiee ittt ettt e et e e et e e ena e e s eaaaeeanes 117
[SENSe:]IEVALUAtioN:STATISHCSIRANGE. .......eiiiiieitii ettt ettt ettt ae e e e eneeeneas 117
[SENSe:JFREQuency:CENTer...................

[SENSe:JFREQuency:CENTer:STEP

[SENSe:JFREQUENCY:CENTENSTEP:AUTO.......iiiiiiiie ittt ettt enee s e aeeenee e 95
[SENSE: JFREQUENCY:OFFSEL.....cciiiiieiiiiiei ettt ettt ettt 95
[SENSE:IMSRAICAPTUIE:OFFSEL.......eiiiiiie ettt e e e et e e et e e e s e e e aas e e eaaeeas 106
[SENSEIRLENGEN?. ...ttt ettt eh et et e et e e st e e heeens e e st e enseeeseeenseesnseanseeenseeaseeanneas 110
[SEINSEISRATE. ... ettt ettt ettt ettt et e e st e et e e st e et e e e steeseees e e b e e e st e e eaeeease e st e et e e eneeenneeenreeteeeneeens
[SENSe:]SWEep: TIME

CALCulate<n>:DELTamarker<m>:AOFF ....... .. .ottt e et e e et e e e neeeeaneeeas 125
CALCulate<n>:DELTamarker<m>:MAXIMUMLEFT ..ot e e 131
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ..o 131
CALCulate<n>:DELTamarker<m>:MAXIiMmUM:RIGH. ... 131
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........ccciiiiiiiiiiii et 131
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CALCulate<n>:DELTamarker<m>:MINimum:LEFT...

CALCulate<n>:DELTamarker<m>:MINIMUM:NEXT .........ooiiiiiii et
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHTL............cooiiiiiii e
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:MREFEIrENCE............ccoiuiiiiiiiiaiie et
CALCulate<n>:DELTamarker<m>:TRACE. ........ccccieiiiiteaieieeeiee e eee e et e e st e e e seaeasneeaesseeaesnseeeasnaeeeanseeeannnes
CALCUIate<n>:DELTaMarKEr<mM> X ... .oo ittt ettt ettt et e et et e e be e et e e nbeeanteeane 127
CALCulate<n>:DELTamMarker<m>:Y 2. ... ittt e e et e e st e e e eae e e e e be e e e abeeaeanneeeeanseeeanes 127
CALCulate<n>:DELTamarker<m>[:STATE].......cccutiitiiieiii ettt 126
CALCulate<n>:MARKer<m>:AOFF .
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T ...ttt e s 129
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ...ttt eiie e eieeeseeeeeseee e et eesneeeesneeeeasneeeeanneeeeannes 129
CALCulate<n>:MARKer<m>:MAXIiMUM:IRIGHTL............coiiiiiii e 129
CALCulate<n>:MARKer<m=>:MAXIMUM[IPEAK]....... oottt 129
CALCulate<n>:MARKer<m>:MINIMUM:ILEF T .......ooo e eee e e e nee e enees 130
CALCulate<n>:MARKer<m>:MINIMUMINEXT ..ot 129
CALCulate<n>:MARKer<m>:MINIMUM:RIGHTL...........coooii e 130
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK]........ccotiiiiaie e 130
CALCulate<n>:MARKer<m>:TRACe
CALCUIAte N> IMARKEISIMZIX ettt ettt ettt e e et e e b e e e e kbt e e san b e e e aane e e e amseeeasbeeeenseeaesnneeaeanneeas 124
CALCUIAtE<N>IMARKEISIMZIY 2. oottt et e e et e e e e e e e st e e e steeeasteeessseeeeasseeeaasaeeeesseeesnseeaennnenes 125
CALCUIate<n>:MARKEI<MS[:STATE]. ... .eii et eitie ettt et e e et e e e eate e e st e e e s beeeessbeeeesseeesnseeeenneaeenns 124
DIAGNOSHIC:SERVICEINSOUICE. ...ttt ettt ettt et e et e e e ate e e e bt e e e anae e e e anbeaesnaeaeannneaeans 93
DISPIAYIFORMEL. ...ttt et h ettt ettt h ettt 72
DISPIay[:WINDOWSNSJIMINFO[ISTATE]. ...ttt ettt ettt be et e e e nee e
DISPIay[:WINDOWSNSJIMTABIE.. ...ttt ettt ettt et eeae e e teeeseeebeeeneeeneeeneeeneeeneas
DISPIay[:WINDOWSNSTISIZE ..ottt ettt sttt ettt ettt aenes
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:MODE .
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO ONCE.........ccceoiiriiriiinieiecene 98
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]l:MAXIMUM.........ccceirerrimmiarriaie e 98
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALEel:MINIMUM........cccrviiriiiiiiiiiaiiieiie e 98
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:PDIViSiON.........cccceiiiiriiiiiiiiieiie e 99
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:RLEVEL.........ccccooiiiiiriiiiiicceee 96
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet...........cccccevviiiiiiiiennann. 96
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALEe]:RPOSItiON.........cceeriiiiiiiiiieiiieiie e 99
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE:RVALUE.........ccccerciiriiiriiiieiiec e 100
FETCRSNZIPACKETALL ...ttt ettt ettt e e h bt e bt e e et e be e et e e be e e b e e sneeaneean 82
FETCh<n>:PACKEt:DATAIAIAPACKETS? ... ettt ettt ettt et e et e et e et eeeaeesneeeneas 82
FETCNSNS I PACKETDATAIA? ..ottt ettt ettt ete e et e et e te e e st e e eaeeeaseeeaeeeabeesseeesseessseensaeenseeaseeannees 82
FETCh<n>:PACKet:DATA:CBURSEAPACKELS?......ciuiiiiiiiiiieiie ettt ettt 83
FETCh<n>:PACKEtDATAICBURSLE?.......oiitiiiiiiiie ittt ettt et et e e ea e e te e sbee e e e e eaeeeteeeneeeabeeaneaanns 83
FETCh<n>:PACKet:DATA:CONStraint:LENGth:APACKETS?........ccuiiiiieiii et 82
FETCh<n>:PACKet:DATA:CONStraint:LENGEN?......c.oiiiii e 82
FETCh<n>:PACKet:DATA:DATAILENGth:APACKELS?.......oiiiiiiiieiie ittt 82
FETCh<n>:PACKet:DATAIDATAILENGEN?........oiiiieeieeiee ettt ettt enneeneas 82
FETCh<n>:PACKet:DATA:DATA:RATE:APACkets?.. .
FETCh<n>:PACKet:DATA:DATAIRATEIPHR? .. .ottt 82
FETCh<n>:PACKEt:DATAIDATAIRATE?. ... oo oottt ettt ettt ettt ettt e ate et e et e et e e sbeeeseaenseeenseeseeaneeas 82
FETCh<n>:PACKet:DATA:HBURSESIAPACKES?......c.uiiiiieiiieiiie ettt 83
FETCh<n>:PACKEt:DATAIHBURSES? ... ..ottt ettt e et e et e et e e be e steesneeenneenneaan 83
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FETCh<n>:PACKet:DATA:MAC:FCS:APACKEES?.... .ottt 83
FETCh<n>:PACKet:DATA:MAC:FCS?....

FETCh<n>:PACKEt:DATAIPAYLOAU?.......eeieeiieiei ettt ettt e et e e ene e te e e eeeneeeeeneeeeenes 83
FETCh<n>:PACKet:DATA:RANGING:BIT:APACKELS?......coiiiiiiiiii et 82
FETCh<n>:PACKet:DATAIRANGING:BIT?.....ociiiiiiiii ittt 82
FETCh<n>:PACKet:DATA:RESErved:BIT:APACKETS?........ooiiiiiiiiei ittt 83
FETCh<n>:PACKet:DATAIRESEIVEA:BIT? ..ot 83
FETCh<n>:PACKet:DATA:SECDEA:APACKELS? ..ottt 83
FETCh<n>:PACKEt:DATAISECDEA?.....cueeiiiieeieetieieseee sttt ettt esse e e sae st e te e enteeneenneeneeneeanes 82
FETCh<N>:PACKEt:STS:BSTSMS ...ttt ettt 82
FETCh<n>:PACKet:SYNC:CODE:INDEX:APACKETS?.....cc.eiiiiiiiiiiiiieiesieeieeie ettt 83
FETCh<n>:PACKEt:SYNC:CODE:INDEX?.......ciiiieiteemieieenieiesieeiesteeee st aseesseeseesteeneenseansensesneeeesneeneesneeneesnes 83
FETCh<n>:PACKet:SYNC:CODE:LENGth:APACkets?. ....83
FETCh<n>:PACKet:SYNC:CODE:LENGEN?......c.eiiiiiiiitiiiee e 83
FETCh<n>:PACKet:SYNC:DELTa:LENGth:APACKETS?........eieeieiieiesieeie e 83
FETCh<n>:PACKet:SYNC:DELTA:LENGEN?......ooiiiiiiiiieece e 83
FETCh<n>:PACKEt:SYNC:SFD:IAPACKELS?. ... .eiiiitiiiiitiei ettt 83
FETCh<N>PACKEESYNCISFD?.. ..ottt ettt ettt emeenaeeneenae e s e nn e reeeeereeneeeneenes 83
FETCh<n>:PACKet:SYNC:SYNC:LENGth:APACKES?.......cciiiiiiiiiiieie et 83
FETCh<n>:PACKet:SYNC:SYNC:LENGth?.. .
FETCNSNZISUMMAIY:ALL?. ...ttt ae et et e st e et e ne e st eme e et ameenaeaneennesneenneaneens 83
FETCh<n>:SUMMary:EVM:PHR:LEVEIAVERAGE?.......ccuiiitiiiiiiitii ittt 83
FETCh<n>:SUMMary:EVM:PHR:LEVEMAXIMUM?.......oiiiiiiiiiieieiieie et 83
FETCh<n>:SUMMary:EVM:PHR:LEVElMINIMUM? ..ottt e 83
FETCh<n>:SUMMary:EVM:PHRILEVEI?........coiii et 83
FETCh<n>:SUMMary:EVM:PHR:INRMSE:AVERAGE?.........eeitiiieiiiiieee ittt 83
FETCh<n>:SUMMary:EVM:PHR:NRMSe:MAXimum?..
FETCh<n>:SUMMary:EVM:PHR:NRMSE:MINIMUM?.....ccuiiiiiiiiiiiieiie et 83
FETCh<n>:SUMMary:EVM:PHRINRMSE?.......c.oiiiiiiiiiiiee ittt 83
FETCh<n>:SUMMary:EVM:PSDU:LEVEI:AVERAGE?.........cooiiiiiiiiieiii ettt 83
FETCh<n>:SUMMary:EVM:PSDU:LEVElMAXIMUM?......ccueiiiiiiitiiieiit ettt 83
FETCh<n>:SUMMary:EVM:PSDU:LEVEL:MINIMUM?.......coiiiiiiiiiiiiiieieeeeie et 83
FETCh<n>:SUMMary:EVM:PSDUILEVEI? ..ottt anees 83
FETCh<n>:SUMMary:EVM:PSDU:NRMSE:AVERAGE?.......cueeiiiiiiiiiieeiiie ettt 84
FETCh<n>:SUMMary:EVM:PSDU:NRMSE:MAXIMUM?.......ciiiiiitiiiiiiieiesii ettt 84
FETCh<n>:SUMMary:EVM:PSDU:NRMSE:MINIMUM?.......ciiiiiiiiiiieiieetie ettt 84
FETCh<n>:SUMMary:EVM:PSDUINRMSE?.........ooiiiiiiiiiiiie ettt 84
FETCh<n>:SUMMary:EVM:SHR:NRMSe:AVERage?....
FETCh<n>:SUMMary:EVM:SHR:NRMSE:MAXIMUM?.......cciiiiiiiiiiiiieiie et 84
FETCh<n>:SUMMary:EVM:SHRINRMSE:MINIMUM ..ottt 84
FETCh<n>:SUMMary:EVM:SHRINRMSE?.......c.eiiiiiiiiiiiie ittt 84
FETCh<n>:SUMMary:EVM:STS:LEVELAVERAQGE?........oi ittt 84
FETCh<n>:SUMMary:EVM:STS:LEVEL:MAXIMUM ...ttt 84
FETCh<n>:SUMMary:EVM:STS:LEVEL:MINIMUM?.......oiiiiiiiiii it 84
FETCh<n>:SUMMary:EVM:STS:LEVel?....................
FETCh<n>:SUMMary:EVM:STS:NRMSE:AVERAQJE?........coiiiiiiiiii ettt 84
FETCh<n>:SUMMary:EVM:STS:NRMSE:IMAXIMUM?......coitiiiiiiiiiaiiiieie sttt 84
FETCh<n>:SUMMary:EVM:STS:NRMSE:MINIMUM?.......ccooiiiiiiiiiiieiii et 84
FETCh<n>:SUMMary:EVM:STSINRIMSE?..... ..ottt bttt sttt e s 84
FETCh<n>:SUMMary:FREQuency:CHIP:ERROIAVERAQGE?.........cociiiiiiie e 84
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FETCh<n>:SUMMary:FREQuency:CHIP:ERRor:MAXimum?...

FETCh<n>:SUMMary:FREQuency:CHIP:ERRORMINIMUM?........cccoiiiiiiiiiiii e 84
FETCh<n>:SUMMary:FREQUENCY:CHIP:ERROI?.........oiiiiiiiiiei s 84
FETCh<n>:SUMMary:FREQuency:OF FSet:HZ:AVERAQJE?........ccccoiiiiiiiiiiiieieeeees e 84
FETCh<n>:SUMMary:FREQuency:OF FSet:HZ:MAXIMUM ..ottt 84
FETCh<n>:SUMMary:FREQuency:OF FSet:HZ:MINIMUM?.........cooiiiiiiiiiiiii e 84
FETCh<n>:SUMMary:FREQUENCY:OFFSEt:HZ?........coiiiiiiiiie e 84
FETCh<n>:SUMMary:FREQuency:OF FSet:PPM:AVERAQJE?.........cccoiiiiiiiieiie e 84
FETCh<n>:SUMMary:FREQuency:OF FSet:PPM:MAXIMUM?........oioiiiiiiiieiie et 84
FETCh<n>:SUMMary:FREQuency:OFFSet:PPM:MINimum?...

FETCh<n>:SUMMary:FREQUENCY:OF FSEt:PPM?......c..iiiiiiiiiieiieee e 84
FETCh<n>:SUMMary:JITTer:CHIP:AVERGGE?..........etiiieiiieiii ettt 84
FETCh<n>:SUMMary:JITTer:CHIP:MAXIMUM?.......coiiiiiit ittt 84
FETCh<n>:SUMMary:JITTer:CHIP:MINIMUM?.......cootiiiiiiiiieesie et 84
FETCh<n>:SUMMArY:JITTErCHIP?... ..ottt ettt b e seee e 84
FETCh<n>:SUMMary:JITTer:SYMBOLAVERGQJE?........coitiiiieiiie ittt 84
FETCh<n>:SUMMary:JITTer:SYMBOLMAXIMUM?........ooiiiiiiiiiiiee ettt 84
FETCh<n>:SUMMary:JITTer:SYMBOEMINIMUM?......cooiiiiiiiiiii et 84

FETCh<n>:SUMMary:JITTErRSYMBOI?..... .ottt ettt ettt e sneees 84
FETCh<n>:SUMMary:POWer:IQOFfSet: AVERAGE?.........ccooiiiiiiiiiiiiecii et 85
FETCh<n>:SUMMary:POWer:IQOFfSet:MAXIMUM?.........ooiiiiiiiiiiiie ettt 85
FETCh<n>:SUMMary:POWer:IQOFfset:MINIMUM?........ccooiiiiiiiiiieiiiiee e 85
FETCh<n>:SUMMary:POWer:IQOFFSE?.........cooiiiiiii it 85
FETCh<n>:SUMMary:POWer:PACKet:MEAN:AVERAQGE?........cooiiiiiiiiiitiesee s 85
FETCh<n>:SUMMary:POWer:PACKet:MEAN:MAXIMUM?........iiiiiiiiiiiiiiiesie et 85
FETCh<n>:SUMMary:POWer:PACKet: MEAN:MINIMUM?.......cociiiiiiiiiiiie e 85
FETCh<n>:SUMMary:POWer:PACKEtMEANT?.........ooiiit ittt e 85
FETCh<n>:SUMMary:POWer:PACKet:PEAK:AVERage?.. .
FETCh<n>:SUMMary:POWer:PACKet:PEAK:MAXIMUM?......ccoiiiiiiiieie it 85
FETCh<n>:SUMMary:POWer:PACKet:PEAK:MINIMUM?.......ccoiiiiiiiiiiiieiee e 85
FETCh<n>:SUMMary:POWeEr:PACKEtPEAKT. ... .ottt 85
FETCh<n>:SUMMary:POWer:PSDU:MEAN:AVERGGE?.......cceiiiiiiiiiitieeite ettt 84
FETCh<n>:SUMMary:POWer:PSDU:MEAN:MAXIMUM?.......oiiiiiiiiaiiiaiie et 84
FETCh<n>:SUMMary:POWer:PSDU:MEAN:MINIMUM?.......cccuiiiiiiiiiiiiaieiie e 84
FETCh<n>:SUMMary:POWEer:PSDUIMEAN?. ..ottt 84
FETCh<n>:SUMMary:POWer:PSDU:PEAK:AVERGAQJE?........coouiiiiiiiieitieiee ettt 84
FETCh<n>:SUMMary:POWer:PSDU:PEAK:MAXimum?....
FETCh<n>:SUMMary:POWer:PSDU:PEAK:MINIMUM?........ccciiiiiiiiiiiiieeiiee e 84
FETCh<n>:SUMMary:POWErPSDUIPEAK?. ...ttt eneenneeneenes 84
FETCh<n>:SUMMary:POWer:SHR:MEAN:AVERAGE?........c.ccoiuiiiiiiiiiiie ettt 84
FETCh<n>:SUMMary:POWer:SHR:MEAN:MAXIMUM?........coiiiiiiiiiieieie et 84
FETCh<n>:SUMMary:POWer:SHR:MEAN:MINIMUM ...ttt 84
FETCh<n>:SUMMary:POWErSHRIMEAN?. ...ttt ettt ettt 84
FETCh<n>:SUMMary:POWer:SHR:PEAKIAVERAQJE?........ccuiiiiiiiiiiieie e 84
FETCh<n>:SUMMary:POWer:SHR:PEAK:MAXIMUM ..ottt 85
FETCh<n>:SUMMary:POWer:SHR:PEAK:MINimum?.

FETCh<n>:SUMMary:POWEr:SHRIPEAK?.......oi ittt 84
FETCh<n>:SUMMary:POWer:STS:MEAN:AVERGGE?........cciiiiiiiiiiii ettt 86
FETCh<n>:SUMMary:POWer:STS:MEAN:MAXIMUM?.......oiiiiiiiiiieiie ettt 86
FETCh<n>:SUMMary:POWer:STS:MEAN:MINIMUM?........cooiiiiiiiiiieieeesie e 86
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FETCh<n>:SUMMary:POWETrSTSIMEANT ... ..ottt ettt 86
FETCh<n>:SUMMary:POWer:STS:PEAK:AVERage?... ... 86
FETCh<n>:SUMMary:POWer:STS:PEAK:IMAXIMUM?.......ccouiiiiiiiiiiieie ettt 86
FETCh<n>:SUMMary:POWer:STS:PEAKIMINIMUM?.....c.oiiiiiiiiiieiie et 86
FETCh<n>:SUMMary:POWEISTS:IPEAKT ...ttt 86
FETCh<n>:SUMMary:PULSe:LOCation:SFD:AVERAGE?.......cccuiiiiiiiieiii ettt 85
FETCh<n>:SUMMary:PULSe:LOCation:SFD:MAXIMUM?.......coiiiiiiiiieiiie et 85
FETCh<n>:SUMMary:PULSe:LOCation:SFD:MINIMUM?.......cccuiriiiiiiiiieeiieesie e 85
FETCh<n>:SUMMary:PULSE:LOCAtIONISFD?.......ccciiiiiiiiiiiie ettt 85
FETCh<n>:SUMMary:PULSe:LOCation:STS:AVERAQGE?........coiiiiiiiiiieitie it 85
FETCh<n>:SUMMary:PULSe:LOCation:STS:MAXIMUM?......cccviiiiiiiiiiieieaieeesie et 85
FETCh<n>:SUMMary:PULSe:LOCation:STS:MINIMUM?.......cciiiiiiiiiiiiiiiieesiee et 85
FETCh<n>:SUMMary:PULSe:LOCation:STS?..................
FETCh<n>:SUMMary:PULSe:LOCation:SYNC:AVERAGE?........cceertiiiiiiriiiie ettt 85
FETCh<n>:SUMMary:PULSe:LOCation:SYNC:MAXIMUM?......ccceiiiiiiiiiiiieiie it 85
FETCh<n>:SUMMary:PULSe:LOCation:SYNC:MINIMUM?.........ooiiiiiiiiiiiiieiie et 85
FETCh<n>:SUMMary:PULSE:LOCAtION:SYNC?.......oiiiiiiiiiiiiit ittt 85
FETCh<n>:SUMMary:PULSe:MASK:PASSEd:AVERGQJE?........coctiiiiiiiieiei ettt 85
FETCh<n>:SUMMary:PULSe:MASK:PASSed:MAXIMUM?......oiiiiiiieiii ettt 85
FETCh<n>:SUMMary:PULSe:MASK:PASSed:MINimum?... ....85
FETCh<n>:SUMMary:PULSE:IMASKIPASSEA?......ccut ittt ettt ee e eesnee e nnes 85
FETCh<n>:SUMMary:PULSe:RISE:MONOtONIC:AVERAQGE?.......coiuiiiiieiiii ittt 85
FETCh<n>:SUMMary:PULSe:RISE:MONOtONIC:IMAXIMUM?.......coitiiiiiiiiiieiieie ettt 85
FETCh<n>:SUMMary:PULSe:RISE:MONOtoniC:MINIMUM?......c..coiiiiiiiiiieiie s 85
FETCh<n>:SUMMary:PULSE:RISE:MONOLONIC?........coiuiiiiiiiiiiiiteitie ettt 85
FETCh<n>:SUMMary:PULSE:RISE:TIME:AVERAGE?.........eiiiiitiiiiitiiesieeesie ettt 86
FETCh<n>:SUMMary:PULSe:RISE:TIME:MAXimum?.. ... 86
FETCh<n>:SUMMary:PULSe:RISE:TIME:MINIMUM?......ccoiiiiiiiiiiieiit e 86
FETCh<n>:SUMMary:PULSe:RISE:TIME:PASSEd:AVERAGE?.........cooiiiiiiiieieeiiee et 86
FETCh<n>:SUMMary:PULSe:RISE:TIME:PASSed:MAXIMUM?......cccoiiiiiiiiiiiieree e 86
FETCh<n>:SUMMary:PULSe:RISE:TIME:PASSed:MINIMUM?........ccoiiiiiiiiiiiiie e 86
FETCh<n>:SUMMary:PULSe:RISE:TIME:PASSEAY......cceiiiiiiiiiieese et 86
FETCh<n>:SUMMary:PULSE:RISE:TIME?.........t ittt eee sttt sneesee e eeane e sneennenneens 86
FETCh<n>:SUMMary:RANGINg:RMARKEr:LOCAtION?.......ccceiiiiiiiiiiiieiie ettt 85
FETCh<n>:SUMMary:RANGIng:SRMarker<m>:LOCatiON?........ccuii ittt 86
FETCh<n>:SUMMary:SPECtrum:MASK:PASSEd:AVERAGE?.......cceciiiiiiiiiiieiie et 85
FETCh<n>:SUMMary:SPECtrum:MASK:PASSed:MAXIMUM?.......ccciiiiiiiiiiii it 85
FETCh<n>:SUMMary:SPECtrum:MASK:PASSed:MINimum?....
FETCh<n>:SUMMary:SPECIrUMIMASKIPASSEA?.......cutiiieiiie it 85
FETCh<n>:SUMMary:SPECtrum:MAXimum:POWEer:AVERAQGE?........ccc.oiiiiiiiiiie it 85
FETCh<n>:SUMMary:SPECtrum:MAXimum:POWer:MAXIMUM?. ...t 85
FETCh<n>:SUMMary:SPECtrum:MAXimum:POWer:MINIMUM?..........cccciiiiiiiiiieieeeec e 85
FETCh<n>:SUMMary:SPECtrum:MAXIMUMIPOWET?.........coiiiiiiiiiii ettt 85
FETCh<n>:SUMMary:XCORr:MLOBe:MINImum:WIDTh:AVERAGE?.........cccciriiiiiiieeiieeiesie e 85
FETCh<n>:SUMMary:XCORr:MLOBe:MINimum:WIDTh:MAXimum?... ... 85
FETCh<n>:SUMMary:XCORr:MLOBe:MINimum:WIDTh:MINIMUM?.........coooiiiiiiiiiiieie e 85
FETCh<n>:SUMMary:XCORr:MLOBe:MINIMUM:IWIDTR?.....cc.iiiiiiiiiiiniecie et 85
FETCh<n>:SUMMary:XCORr:MLOBE:PEAK:AVERAGE?.......ccuiiiiiiiieiiieieeee ettt 85
FETCh<n>:SUMMary:XCORr:MLOBe:PEAK:MAXIMUM?......coiiiiiiiiiiiiie ittt 85
FETCh<n>:SUMMary:XCORr:MLOBe:PEAK:MINIMUM?.......cciiiiiiiiiiiiieeese ettt 86
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FETCh<n>:SUMMary:XCORIMLOBE:IPEAK?.......ccutiitiiiii ettt ettt 85
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:AVERage?...
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:MAXIMUM?........iiiiiiiiiiieiiiesiee ettt 86
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTHh:MINIMUM?.......ccuiiiiiiiiiiiiiii e 86
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:PASSed:AVERAQGE?........ccciririiiirieiiieesie e 86
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:PASSed:MAXIMUM?........ooiiiiiiiieiii it 86
FETCh<n>:SUMMary:XCORr:MLOBe:WIDTh:PASSed:MINIMUM?..........ccooiiiiiiiiiiieiiieie e 86
FETCh<n>:SUMMary:XCORr:MLOBE:WIDTh:PASSEA?......cceiiiitieiiitieiesieeese et 86
FETCh<n>:SUMMary:XCORIMLOBE:WIDTR?......cciiiieeieeiee sttt e e sne e nee s 86
FETCh<n>:SUMMary:XCORINMSE:AVERAQGE?........coitiiiiiiiieie ettt 86
FETCh<n>:SUMMary:XCORFNMSE:MAXIMUM? ..ottt ettt nnes 86
FETCh<n>:SUMMary:XCORFINMSE:MINIMUM?.......coiiiiiiiiiiiieie et 86
FETCh<n>:SUMMary:XCORr:NMSE?................. ... 86
FETCh<n>:SUMMary:XCORr:SLOBE:PEAK:AVERAGE?......cc.eiiiiiiieiiitiie sttt 86
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:LOCation:AVERAQJE?.........ccoeiiiiiiiiiieiieeeee e 86
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:LOCation:MAXIMUM?........ooiiiiiiiiieiit e 86
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:LOCation:MINIMUM?..........cccoiriiiiiieiiiieiesieeesie e 86
FETCh<n>:SUMMary:XCORr:SLOBE:PEAK:LOCAtIONT.....ccueiiiiiiiiiiieeiee ettt 86
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:MAXIMUM?....c.uiiiiiiiiiiiieeiiie ittt 86
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:MINimum?...............
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:PASSEd:AVERAGE?........cccuiiiiiiiiiie it 86
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:PASSed:MAXIMUM?.......coiiiiiiiiieiiieiie e 86
FETCh<n>:SUMMary:XCORr:SLOBe:PEAK:PASSed:MINIMUM?........cociiiiiiiiiieeieseeee e 86
FETCh<n>:SUMMary:XCORI:SLOBE:PEAK:PASSEA?.......ceeiiiieie ettt 86
FETCh<n>:SUMMary:XCORISLOBEIPEAKTY. ... ottt 86
FETCh<n>:TRACEHLIGHt:STAREALL?. ..ottt 80

FETCh<n>:TRACe:HLIGht:STARt<I>?...
FETCh<n>:TRACe:HLIGht:STATe:ALL?

FETCh<n>:TRACEHLIGNt:STATESIZ?. ..ottt e et e et e e sbe e e neeeeaeeeneeeaneas 81
FETCh<N>TRACEHLIGNESTOR:ALL? ... ..ottt ettt ettt e e teesseeensaeenneeseeeneeens 82
FETCh<n>TRACEIHLIGNESTOPRSIS?. ...ttt ettt et e e e eeeee s 82
FORMat:DEXPOIDSEPAIATON. ........eiiieiiiiie ettt ettt ettt et e et e e et e e s ante e e anae e e e anbeeeenbeaeaneeaens 122
FORMAt:DEXPOIMHEADET ... iieiiiee ettt et e et e et e e ettt e e e e e e ante e e e steeeanteeeannaeeeanseeeannseeenneeeens 122
FORMAEDEXPOIMTRACES. ...ttt ettt ettt h et e et ekttt e b e e bt e sab e e be e et e e nbeeaneeas 123
[N UL B LY o TUE= 1 o] o PSPPI 100
INPUEATTENUALIONIAUTO....cee ettt et e e st e e sss e e e ess e e eseeaeenseeeeenseeeesnseeeeneeeeanseeeennseeenn 101
INPut:ATTenuation:PROTECHONIRESEL........cc..iiiiiiiieiii ettt 87
INPut: CONNector
INPUEICOUPTING. ..ttt e ettt et e et e e bt et ettt e bt e s bttt et e et e e saeean
LN B I o TSSO PP 88
LU = A I TSP PO RRRR 101
INPULEATTAUTO . ...ttt ettt ettt e e st e et e e e seeeseeeaseeseeenbeeeseeesseeenseeseeanseesseeenneennees 101
LN LU = RS N L= ST S PRSPPI 102
INPULIFILEIPATH. ..ttt ettt ettt e b e e et e e st e e st e en b e e ebeeease e eaeeemseeeseeenbeeenseaseeenbeeaseeennas 91
INPut:FILTer:HPASSs[:STATe] ... 88
INP UL F LTI Y LG S TATE] .ottt ettt ettt et e et e e e e e e e e e e e st e e e easteeesnsaeeesseaeesseeesnsaeeesnneeas 89
INP UL GAINISTATE .. ettt ettt et e e ae e e et e e st e e bt e ehe e e st e eaeeeseeembeeabeeemseeneeenbeeaseaenseesnseenseeaneas 97
INPULGAIN[IVALUE]. ...ttt ettt ettt ettt e et e e e e ese e e s e e ess e e b e e saseesseeeaseeseeenseesnnaanseeenseenseesnneas 97
INPUEIMPEAANCE. . ...ttt ettt e et e ekt e e ettt e ekt e et e e e ebe e e e sateeeenaee 89
INPULISELECL. ...ttt ettt et e e e ae e oo ae e e ateeeb e e e a b e e eae e e st e e mseebeeeaseeeaeeemseeaseeenbeeeneaanneas 89
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INPULTYPE. ...ttt h bbbttt e ettt e et et e e a e et e ebe e b e bt e e e ebe e e nee e
INSTrument:CREate:DUPLicate...

INSTrUMENt:CREALEIREPLACE. ... ..eiiiiiie ettt e e e e st e e s eeennaeeeeneee e enneeeennneees
INSTrUMENE:CREGLE[INEWV].....c ettt et e et e et e e e e e e e e eeenaeaeenseeesnnneeens 68
INSTIUMENTIDELELE. ...ttt ettt e ekttt e et e e e e e mte e e e mte e e amne e e e anbeeeaanaeeeanaeaeanneeaeans 69
LN S L 8L a 1T L S USSR 69
INSTIUMENERENGME. ...ttt b ettt e bttt e bt e e bt e saeeenbeeenbeebeeanneenes 71
LAYOULADDWINDOW] 2.ttt ettt a et b ettt ettt e et et eae e e ebe e n et e eneabeens 73
LAYOUt:CATAIOGL:WINDOW] ...ttt ettt b ettt ettt e et e e nae et e s 74
LAYOUL: IDENEY[:VVINDOW]?.......eeeee ettt h et he e et e bt bt st e e e enbeeabeeaneeas 75
LAYOUE:MOVELWINDOW]. ...ttt a et b ettt et ettt a e ebe e n e beeneabeens 75
LAYOUEt:REMOVE[IWINDOW]......ceiieeee ettt ettt b ettt et b e ettt e e e et e nbeeseeeene 76
LAYout:REPLace[:WINDow]... ... 76
N o T0 oS = = OSSO U RO PP 80
[ o TU L ] N (=T S SURS 76
LAYOULWINDOWSNZIADD? ...ttt ettt ettt ekttt h et et e e et e bt e ehe e e bt e eabe e beeenbeesbeeaneeenns 78
LAYOUt:WINDOWSNZIIDENLIfY 2.ttt ettt 78
LAYOUL:WINDOWSNZIREMOVE. .....cuiiiiiiiiie ettt e et e et e e et e e et e e st e e s st e e annteeesnsaeeeanseeeasseaennsaeeennneeas 79
LAYOUE:WINDOWSNSIREPLACE. ...ttt ettt ettt ettt e e e e bee et 79
MMEMOTry:LOAD:IQ:STREAM ...ttt ettt ettt e st e e e e beesee e 91
MMEMory:LOAD:IQ:STREAMIAUTO .. ...ttt ettt ettt rae et e s 92
MMEMOry:LOAD:IQ:STREAM:LIST 2.ttt 92
MMEMOTY:STORESNZITRACE. ...ttt ettt ettt ettt na et sne et e nae e nes 122
(@ L I I T o | T 10 o7 USRS 93
OUTPUL: TRIGEI<tP>IDIRECHON. ......tietiieiiie ittt ettt b ettt ettt e eeneeeaeeenees 107
OUTPULTRIGGEISIPZILEVEL. ...ttt e et e e st e e s nb e e e ennbeeeanbeeeaanneaaanes
OUTPut:TRIGger<tp>:0TYPe .
OUTPUt: TRIGEr<tp>:PULSEIMMEIAE. ........coiiiiiiiiiiieiei it 108
OUTPUL:TRIGGEr<tp>:PULSE:LENGEN.......cciiiiiiiiie e 109
SENSe[:WINDow<n>]:DISPIay:CONFIg:BINS ...ttt 120
SENSe[:WINDow<n>]:DISPIay:CONFIG:SCALE........ciiiiiiiiiitieiie ettt 120
SENSe[:WINDow<n>]:DISPIay:RWCONFIG........cciiieriiiiieieiiieie sttt st 119
SENSe[:WINDow<n>]:DISPlay:RWCONfig:CONFIGUIE..........coiiiiiiiiiieiii ettt 119
SENSe[:WINDow<n>]:DISPlay:RWCONfIG:GROUP. ......ccuiiiiiiiieiiie ettt 119
SENSe[:WINDow<n>]:DISPlay:RWCONFIG:LINK......cc.coiiiiiiiiiiiie e 119
SENSe[:WINDow<n>]:DISPlay:RWCONfIG:PACKEL.........ceiiiiiiiiiieiii e 120
SYSTEM:PRESE:CHANRNEIEXEC]. ... . ittt et e e ee e et e e e nbe e e enaeeennneas 71
SYSTem:SPEaker:VOLume................

TRACe:IQ:FILE:REPetition: COUNt

TRACE:IQ:WBAN:IMBWIGN. ...ttt
TRACEIQ:WBANGALSTATE]. ...ttt b ettt eh et eh et eb e s e eb e s e eb e es et e sae e beneeebenaeeneane
TRIGGEr:SEQUENCELDTIME. ...ttt et b ettt b e eees
TRIGger[:SEQUEeNCe]:HOLDOF: TIME]. ...ttt ettt 103
TRIGger[:SEQuence]:IFPOWEr:HOLDOR ..o 103
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ......cuiiiiieiii it 103
TRIGGEr:SEQUENCELLEVEIIFPOWET......cuiiiiiiiit ettt ettt 104
TRIGGer[:SEQUENCE]:LEVEIIQPOWET ... 104
TRIGGer[:SEQUENCEL:LEVEIRFPOWET........c.iiiiiiiiiiee ettt 105
TRIGger[:SEQuence]:LEVEI[:EXTErNalSPOIrT>].....ccuuiiiiiiiiiiiie ittt 104
TRIGger[:SEQuence]:OSCillosCope:COUPIING. .......coiiiiiiieiiie et 106
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TRIGger[:SEQUENCE]:RFPOWEIHOLDOM..........ciiiiiiiiie et 105

TRIGGEr:SEQUENCE]I:SLOPE. ...ttt ettt st 105

TRIGGEr:SEQUENCELSOURCE. ...ttt ettt b e bttt b e eaees 105
140
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Index

A
ABW s 47
AC/DC COUPIING et 29
Activating
HRP UWB measurements (remote) ...........cccoeevveeenee 67
Active Segment Length .........cocooiiiiiiiiie 51
Amplitude
Configuration (remote) ........ccocvieiiiiiiiiiieee e 95
Configuration (softkey) ...
SetliNGS .o 36
Analysis Bandwidth ...........cccoooiiiiie 47

Application cards
Application notes

AteNUAtioN ........ocoiiiii
Auto
Configuration (remote) .......ccoooeiiiiiiiiiiiiiiee e 100
Electronic
Manual ...
OPLION e
Protective (remote) ........ccceviiiiiiiiiiieceeee e 87

Audio demodulation
Volume (remote Control) .........cccooceeeeiiiiieniiieeiiiee s 93

Audio signals
Output (remote) ....oceeeeiiiiiiiiiiee e 32,93

AULO SCAlING ... 40

B

BrOChUIES ...t 9

BUIST/SYNC ..o 47

Cc

Capture Length ..o 47

Capture offset
MSRA/MSRT secondary applications ...........ccccceeeeeen. 45
Remote ... . 106
Softkey .... .45

Capture time .......ccccvvvieeiniieeen. ...46
see also Measurement time ... .109

Center frequency .........ccccceeennns ...35
Softkey .......... .35
Step size . .35

Channel .........ccceein. ... 46
Creating (remote) .... ...68
Deleting (remote) ........ ... 69
Duplicating (remote) ... ... 68
Querying (remote) ...... ...69
Renaming (remote) ..... .71
Replacing (remote) .......oceeeviiieiiiiiieiieeeeee e 68

Channel bar
Information ... 12

Chip Phase Jitter
Evaluation method ... 14

Chip Time Jitter
Evaluation method ... 15

Closing
Channels (remote) .......c.cooiiieeiiiiieiiee e 69
WiINdOWSs (remOte) .....c.eeviiiiiiiiiiieeiiee e 79

Conventions
SCPIl commands .........ccceeuiiiiiiiiiiii e 63

User Manual 1179.4211.02 — 07

Copying

Channel (remote) ........cceeiiiiiiiiieiie e 68
Correlated Pulse

Evaluation method ..........ccoceiiiiiiii 15
COUNL e 52
Coupling

LA Lo 1= PSPPSR 44
D
Data ACQUISIION .......oiiuiiiiieii e 46
Data format

REMOLE ..o
Data management .
Data Sheets ...
Decimal separator

Trace @XPOrt ....c.ocouiiiiiiiieie e 59
Demodulation ..o 49
Demodulation Mode ...........ccoooiiiiiiiiiiiiccee 50
Detectors

TrACE et 58
Direct path

Input configuration ...........cccoiiiiiii 29
Display

EIeMENtS ..o 11
Drop-out time

THGGET e 44
Duplicating

Channel (remote) ........occeeeiiiiiiiiiiiie e 68
E
Electronic input attenuation ............ccccociiiiiiiiiine. 37,38
Errors

IF OVLD ..o 37
Evaluation

Methods ......cooiiiiii 14
Evaluation methods

REMOLE ..o 73
Evaluation Offset

SYNC/BUISE ..o 49
Evaluation Range .........ccoociiiiiiiiiiiic e 51
Exporting

Measurement settings .........ccceeiiiiiiiiiii 59
External trigger ........ccccoc..

Level (remote)

F
Files

I/Q data input ..o 30
Filters

High-pass (RF iNput) ........cccoiiiiiiiiiceecee 30

YIG (Femote) ..oeeveieiiiiiieie e 89
Format

Data (remote) ......ccooviiiiiiiiec e 122
Free Run

THGGET e 42
Frequency

Configuration (remote) ........ccccceeeiiiiiiiiiniciic e 94

Configuration (softkey) ........cccooieiiiiiiii e 35

IF QUL e 32

OFfSEL . 35
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Frontend

Configuration .........cocoiiiiiiiiie e 27

Configuration (remote) .......cccoceiiiiiiiiiieeieees 87,94
G
Gap (X4 CRIPS) weeieeeiieiiie et 51
Getting started .........coocviiiiiiiiic e 8
(1o U o TSRS 52
H
Hardware settings

DisSplayed ........eiiiiiieie e 12
High-pass filter

RFE INPUL Lo 30
HPRF Payload Size .........cccccoeiiiiiiiiieieeceeee e 51
Hysteresis

I3 Lo 1= SRRSO STRRN 45
I
1/Q data

Input file

Input files
1/Q Power

L[ Lo 1= U PT O U PR PPRPIN
Trigger level (remote)
IF frequency

[ 10, o T | SRR 32
Output (remote) ... 93
IF Out Frequency .... .. 32
IF OULPUL .ot 32
REMOLE ..o 93
IF Power
L[ Lo 1= U U PP UPRPPPRPTN
Trigger level (remote)
Impedance
SettiNG cveeiiiee e 29, 39
Input
Configuration .........ccceiiiiiiieiiee e 27
Configuration (remote) ... .87
Coupling ..... ...29
I/Q data files ............ ...30
Overload (remote) ... .87
R e 28
Settings ...oooviiiiie 27,38
Source Configuration (SOftkey) ........ccocevvviiiiiiieennens 27
Source Configuration (Softkey) .......ccccevvveiriiriiiieennne. 27
Input sources
/Q datafile .....cccvrveiiieiee e 31
1/Q data files ......... ...30
Radio freqUENCY ........cceiiiiiiiiiiieecc e 28
Input/Frontend
Softkey ...ccovvevreenee .27
Instrument configuration ............. .62
Instrument security procedures ............ccceciiiiiiiniieeeneenn 8
L
LO feedthrough ........cccoiiiiii e 29
M
MAC FCS ..o 51
Magnitude Capture
Evaluation method .........ccccoiiiiiiiiie 16
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Marker table

Evaluation method .........ccocoeiiiiiiie 16
Markers

TabI@ e 60
Max Burst Length

SYNC/BUIST ..o 49
Max Off Time

SYNC/BUIST ..ot 49
Maximizing

WiINdOWS (remMOte) ....ocuveeiiiiiieiiie e 72
Maximum Bandwidth ..o 47
Measurement

Configuration (remote) ........ccocoeeiiiiiieiiiieeeee e 87
Measurement time

REMOLE ..o 109
Min Burst Length

SYNC/BUIST ..o 49
Min/max values

Y8XIS eveieeiiiee ettt 40
MSRA secondary applications

Capture offset (remote) ........ccccoeiiiiiiiiiiiiieiees 106
N
Noise

SOUMCE .ttt ettt 33
NUMDET ..o 52
0]
Offset

Analysis interval

Frequency .............

Reference level
Options

Electronic attenuation

High-pass filter ..........

Preamplifier ...
Output

AUIO <o 93

Configuration (remote) .... ..87,92

Configuration (SOftkey) .......ccocviiiiiiiiiiiie e 31

IF OUt FreqUENCY ......ooiiiiiiiiiee e 32

IF source (remote) .......ccceeiiieeiiiiieeiiieeeeee e 93

NOISE SOUIMCE ...ttt 33

SetliNGS e 31

B4 o = USROS 33

Video ..... ..32,93
Overload

RF input (remote) .......oooieiiiiiiiie e 87
Overview

Configuration ..o 26
P
Packet Configuration ...........ccccooiiiiiiiiiniiieee 50
Packet Insights

Evaluation method ..........cccccooiiiiiiiiiiiceen 17
Packet Spectrum

Evaluation method ..........ccccooiiiiiiiiiiieen 18
PHY Data Rate Mode
Preamplifier

Setting

Softkey
Presetting

Channels .......ooiiiiii s 27
Pretrigger
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Protection

RF input (remote) .......ooouiiiiiiiiiee e 87
Pulse

Evaluation method .............oooiiiii i 19
R
RANGE ... 52

SCANING oot 40
Range per division

D - D S 41
Reference

SYNC/BUISE ..o 48
Reference 1eVel ........cccevveiieiicie e 37

VAU .ottt 37
Reference position

D - D PSS 41
Reference value

D - D PSS 41
Release NOES .......vveiiieeiicee e 9
Remote commands

Basics 0N SYNtaX .......cccccrviieiiiiiiiiiieeeee e

Boolean values ....

Capitalization ..........ccceeeiieeeiee e

Character data ..........ccccceeeviieeeiiiee e

Data blocks
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