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X-Series Signal Analyzers
Bluetooth Mode User's & Programmer's Reference

1 Documentation Roadmap

This section describes the Keysight products covered by this document, and
provides links to related documentation.

- "Products Covered by this Document" on page 57

- "Additional Documentation" on page 58

AN KEYSIGHT
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1 Documentation Roadmap
1.7 Products Covered by this Document

1.1 Products Covered by this Document

For the full list of instrument models covered by this documentation, see the title
page: "Bluetooth ModeUser's & Programmer's Reference" on page 1.
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1 Documentation Roadmap
1.2 Additional Documentation

1.2 Additional Documentation

If your instrument or computer has an internet connection, then you can access the
latest editions of all relevant X-Series documentation via the links below.

This document is available in 3 formats:

- Embedded Help, in the instrument

- Online Help, at Keysight's web site
For information on this Mode, browse to:
http://rfmw.em.keysight.com/wireless/helpfiles/BLUETOOTHMode/FlexUl.htm
- Users & Programmers Reference, in downloadable PDF format
For information on this Mode, download from:
http://literature.cdn.keysight.com/litweb/pdf/N9081-90004.pdf
The following documents are available online at keysight.com:
X-Series Messages Guide
The following documents are in downloadable PDF format:

Getting Started Guides, Instrument Messages & Security

N9OxOB Getting Started & Troubleshooting Guide

N9041B Getting Started & Troubleshooting Guide

- X-Series Status Register System Diagram

Security Features & Statement of Volatility

Specifications Guides

- N9000B CXA Specifications Guide
- NO9010B EXA Specifications Guide
- N9020B MXA Specifications Guide
- N9030B PXA Specifications Guide
- N9040B UXA Specifications Guide
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1.2 Additional Documentation

- N9041B UXA Specifications Guide

Measurement Guides

Spectrum Analyzer Mode Measurement Guide

Real-Time Spectrum Analyzer Measurement Guide

Noise Figure Measurement Guide

Analog Demod Measurement Application Measurement Guide
Phase Noise Measurement Application Measurement Guide
EMI Measurement Application Measurement Guide

M9484C VXG Signal Generator and X-Series Signal Analyzers Measurement
Guide

Service Guides

N9010B EXA Service Guide
N9020B MXA Service Guide
N9030B PXA Service Guide
N9040B UXA Service Guide
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http://literature.cdn.keysight.com/litweb/pdf/N9041-90004.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9060-90037.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9060-90040.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9069-90001.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9063-90001.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9068-90002.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9048-90009.pdf
https://www.keysight.com/us/en/assets/9922-01498/user-manuals/M9484C-VXG-Signal-Generator-Measurement-Guide.pdf
https://www.keysight.com/us/en/assets/9922-01498/user-manuals/M9484C-VXG-Signal-Generator-Measurement-Guide.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9010-90061.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9020-90251.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9030-90071.pdf
http://literature.cdn.keysight.com/litweb/pdf/N9040-90006.pdf
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2 User Interface
Here are the basic elements of the Multitouch User Interface. For more information,
tap a topic.

Included in this section are also topics for several front panel keys not described in
other topics. Tap one of these topics for more information.

Touch Tab
i)

Local

Cancel
(Esc) )

"Cancel key" on "Onscreen Keyboard key" on "Touch On/Off Key" on "Tab key" on
page 105 page 106 page 107 page 108
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2.1 Screen Tabs

In the X-Series Multitouch User Interface (or Multitouch Ul), you can run many
different Measurement Applications, or “Modes”. Examples are Spectrum Analyzer
Mode, LTE-A FDD Mode, 1Q Analyzer Mode, and Real Time Spectrum Analyzer
Mode. Each Mode has its own set of controls, windows and SCPI commands.

Each Mode runs within a “Screen”. The Multitouch Ul supports multiple “Screens”
(see "Multiscreen" on page 149 for more information). Each screen displays one
Measurement in one Mode. The set of configured screens is shown across the top of
the display as a set of Screen Tabs, with a + tab at the right for adding new Screens:

Real-Time SA 1 LTE & LTE-AFDD 1 Pulse 1

Spectrum & PvT Monitor Spectrum Pulse

You can see up to six tabs at a time on the UXA, and 4 at a time on the CXA, EXA,
MXA and PXA. If there are more Screens configured than this, arrows appear to the
left and right of the Screen Tabs; pressing the arrows scrolls the Screen Tabs to the
left or right. A scroll bar also appears at the bottom of the Screen Tabs, indicating
that you can scroll the tabs by dragging them with your finger; you can also scroll
them by dragging the scroll bar.

Pressing a Screen Tab selects that screen for operation. Pressing the blue (selected)
Screen Tab is the same as pressing the Mode/Meas front panel key.

MODE/ )

MEAS

Both actions open the "Mode/Meas/View Dialog" on page 62. In addition, if you
have a PC keyboard plugged in, the sequence CTL-SHIFT-M will open up this dialog.

The + tab at the right of the Screen Tabs bar adds a new Screen by cloning the
current screen. The new Screen has the identical setup and settings as the current
Screen. You can then change the Mode, Measurement and/or settings of the new
Screen.

You can define up to 16 screens at once.

Example Multiscreen View

The example below shows a four-screen display in Multiscreen view.

The Screen called “Real-Time SA 27 is selected, as indicated by its blue tab.
Touching any other screen or tab selects the screen for that tab and brings it to the
foreground.
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Spectrum Analyzer 1 Real-Time SA 1
Swept SA Spectrum & PvT + ﬁ Frequency

Spectrum Mkr1 5.991 98 GHz] Spectrum Center Frequency Settings
Scale/Div 10 dB -27.18 dBm| scale/Div 10 dB Ref Level 0.00 dBm 6.000000000 GHz

Span (Acq BW)

29.8000000 MHz

Full Span

Start F
e}

Teq
0000 GHz

Stop Freq
6.014900000 GHz
. cl D

Center 5.99946 GHz Video BW 510 kHz Span 55.85 MHzjCenter 6.00000 GHz 1| 5 520000 MHz
Res BW 510 kHz Sweep 1.00 ms (1001 pts)jRes BW 240 kHz q Ti pts)| | =

Real-Time SA 2 1Q Analyzer 1 Auto
Spectrum & PvT Complex Spectrum i

Waterfall Spectrum AMkr5 0.000000000 Hz ol
Scale/Div 10.00 dB 0.000 dB| £

1Q Waveform
Scale/Div 100.0 mV Ref Value 0.0 V

l? Feb 27, 201£
H 4:45:27 PM

The following topics provide more information:

"Mode/Meas/View Dialog" on page 62
"Add Screen" on page 79

- "Multiscreen" on page 149

2.1.1 Mode/Meas/View Dialog

The Mode/Meas/View dialog opens when you press the selected (blue) Screen tab
(see "Screen Tabs" on page 61) or the Mode/Meas front panel key.

This dialog displays lists of available Modes, Measurements and Views, as well as
the "Sequencer" on page 73 control for configuring Screens.
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2 User Interface
2.1 Screen Tabs

Spectrum Analyzer 1 LTE & LTE-ATDD 1 Analog Demod 1
Swept SA Modulation Analysis EM + ﬁ Frequency

Mode / Measurement / View Selector |Screen Name LTE & LTE-ATDD 1 Delete This Sereen I?I_T:;estes ?:L:xt

[ e [ wemwewew [ ven |
Spectrum Analyzer Channel Power

1Q Analyzer (Basic) Occupied BW Meas Summary

W-CDMA with HSPA+ ACP RB Slot Meas
Phase Noise SEM Subcarrier Meas
Noise Figure Spurious Emissions MIMO Summary

Analog Demod Transmit On/Off Power Cross Carriers Summary

LTE FDD & LTE-AFDD Modulation Analysis
LTE TDD & LTE-ATDD Conformance EVM

Pulse Power Stat CCDF

Monitor Spectrum

To launch 89600 VVSA press the button below.

1Q Waveform
89600 VSA

Cancel

The first column in the Mode/Meas/View dialog allows you to select the desired
Mode from those currently licensed in your instrument.

Modes, also known as “measurement applications”, are collections of measurement
capabilities packaged together to provide you with an instrument personality
specific to your measurement needs. Each Mode is ordered separately by Model
Number and must be licensed in order for it to be available in the instrument.

You select the Mode you want to run using the Mode/Meas/View dialog. Once a
Mode is selected, only the commands that are valid for that mode can be executed

For more information on Modes, preloading Modes, and memory requirements for
Modes, see "More Information" on page 66

The :INSTrument[ :SELect] command is used to remotely select a Mode by
sending the instrument a parameter which represents the name of the desired
Mode. The Mode Names may be found in the table under "Index to Modes" on page
65.

The :INSTrument:NSELect command is used to remotely select a Mode by
sending the Mode Number of the desired Mode. See "Instrument Number Select" on
page 64. The Mode Numbers may be found in the table under "Index to Modes" on
page 65.

The :INSTrument:CONFigure command causes a Mode and Measurement switch
at the same time. This generally results in faster overall switching than sending the
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:INSTrument:SELect and CONFigure commands separately. See "Mode and
Measurement Select" on page 64.

Remote :INSTrument[:SELect] <mode_id>

Command where <mode_id> is one of the values listed in "Index to Modes" on page 65 below

:INSTrument[:SELect]?

Example :INST SA

Notes Alist of the valid mode choices is returned by the : INST : CAT? query

Preset The default Mode is set to SA on Restare System Defaults->All, unless noted below:
For N8973B, N8974B, N8975B, or N8976B: NFIG

State Saved Saved in instrument state

Annunciation Application Title is in the Screen Tab

Instrument Number Select

Remote :INSTrument:NSELect <integer>

Command :INSTrument:NSELect?

Example :INST:NSEL 1

Notes The Mode Numbers may be found in the table under "Index to Modes" on page 65

SA mode is number 1

The command is sequential: that is, continued parsing of commands cannot proceed until the
instrument select is complete and the resultant SCPI trees are available

Preset The default Mode is set to 1 by Restore System Defaults->All, unless noted in the table above

State Saved Saved in instrument state

Mode and Measurement Select

Remote :INSTrument:CONFigure:<mode_id>:<meas>

Command where <mode_id> isavalid parameter for the : INST : SEL command and <meas> is a valid

parameter for the : CONF command in the Mode specified by <mode >
Example :INST:CONF :SA:SAN

selects the Spectrum Analyzer mode and the Swept SA measurement
: INST: CONF : WCDMA : RHO

selects the WCDMA mode and the Mod Accuracy measurement

Notes The available parameters for <mode_id> are dependent upon installed and licensed applications
resident in the instrument. The available parameters for <meas> are dependent on the <mode_id>
parameter and the valid measurements available for that mode, which can depend on model numbers
and installed options

In general this command will execute mare quickly than sending the equivalent separate : INST: SEL
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65

and : CONF commands

Index to Modes

The Mode Number in the table below is the parameter for use with the
:INSTrument:NSELect command. The Mode Parameter is the parameter for use
with the : INSTrument[ :SELect] command. Your actual choices will depend upon

which applications are installed in your instrument.

Mode Mode Number Mode Parameter
<mode_id>
5G NR 109 NR5G
89601 VSA 101 VSA89601
Analog Demod 234 ADEMOD
Avionics 232 AVIONIC
Bluetooth 228 BTooth
Channel Quality / Group Delay 161 cQm
EMI Receiver 147 EMI
GSM/EDGE/EDGE Evo 13 EDGEGSM
I/Q Analyzer (Basic) 8 BASIC
LTE FDD & LTE-AFDD 107 LTEAFDD
LTETDD & LTE-ATDD 108 LTEATDD
Measuring Receiver 233 MRECEIVE
MSR 106 MSR
Noise Figure 219 NFIGure
Phase Noise 14 PNOISE
Power Amplifier 81 PA
Pulse 151 PULSEX
Radio Test 300 RTS
Real Time Spectrum Analyzer 2 RTSA
Remote Language Compatibility 266 RLC
SCPI'Language Compatibility 270 SCPILC
Sequence Analyzer 123 SEQAN
Short Range Comms 218 SRCOMMS
Spectrum Analyzer 1 SA
Vector Modulation Analyzer 200 VMA
WCDMA with HSPA+ 9 WCDMA
WLAN 217 WLAN
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More Information

The Mode name appears on the Screen Tab, followed by a number identifying which
instance of the Mode appears on that screen. Each Screen contains one Mode. For
example, in the image below, there is one Real-Time Spectrum Analyzer screen, and
two Spectrum Analyzer screens. The current Screen contains Real-Time SA 1.

Spectrum Analyzer 1 | Spectrum Analyzer 2

Swept SA Swept SA

It is possible to specify the order in which the Modes appear in the Mode menu,
using the Configure Applications utility on the Desktop. Using the same utility, it is
also possible to specify a subset of the available applications to load into memory at
startup time, which can decrease the startup time of the instrument and the amount
of memory consumed.

Each application (Mode) that runs in an X-Series instrument consumes virtual
memory. The various applications consume varying amounts of virtual memory, and
as more applications run, the memory consumption increases. Keysight
characterizes each Mode and assigns a memory usage quantity based on a
conservative estimate. The Configure Applications utility shows an estimate for how
much memory each Mode will consume.

You can still run a Mode even if it is not preloaded into memory — during runtime,
the first time an application that is not loaded into memory is selected (either by
pressing that application's Mode key or by sending that application’s : INST: SEL
command), the Application will be loaded, but this takes a few seconds. The
instrument will pause while loading the application while displaying a message box
that says “Loading application, please wait...” Preloading the application eliminates
this wait time but consumes additional memory.

2.1.1.2 Application Mode Remote Commands

This section contains a number of remote commands that are provided for
programming convenience and remote compatibility.

Application Mode Catalog Query (Remote Command Only)

Returns a string containing a comma-separated list of names of all the installed and
licensed measurement modes (applications). These names can only be used with
:INSTrument[:SELect].

Remote :INSTrument:CATalog?
Command
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Example :INST:CAT?

Notes Query returns a quoted string of the installed and licensed modes separated with a comma. Example:
"SA,PNOISE,WCDMA"

Backwards VSA (E4406A): : INSTrument:CATalog? returned alist of installed INSTrument : SELECT items

Compatibility as a comma separated list of string values, for example:

Notes "BASIC","GSM", "EDGEGSM","CDMA","SERVICE"

X-Series uses the ESA/PSA compatible query of a string contain comma separated values:
"SA,PNOISE,NFIG,BASIC"

Current Application Model (Remote Command Only)

Returns a string that is the Model Number of the currently selected application
(mode). This information is also displayed in the Show System screen.

Remote :SYSTem:APPLication[ :CURRent][ :NAME]?

Command

Example :SYST:APPL?

Notes Query returns a quoted string that is the Model Number of the currently selected application (Mode).
Example:
"NIOGOA"
String length between 6 to 9 characters.

Preset Not affected by Preset

State Saved Not saved in state, the value will be the selected application when a Save is done.

Current Application Revision (Remote Command Only)

Returns a string that is the Revision of the currently selected application (mode).
This information is also displayed in the Show System screen

Remote :SYSTem:APPLication[:CURRent]:REVision?

Command

Example :SYST:APPL:REV?

Notes Query returns a quoted string that is the Revision of the currently selected application (Mode). Example:
"1.0.0.0"

String length is a maximum of 23 characters. (each numeral can be an integer + 3 decimal points)

The format is Major.Minor.Build.Compile, where Major must correspond to the Integer portion of the
Version in the license file for the application.

Preset Not affected by a Preset

State Saved Not saved in state, the value will be the selected application when a Save is done.
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Current Application Options (Remote Command Only)

Returns a string that is the Options list of the currently selected application (Mode).
This information is also displayed in the Show System screen

Remote :SYSTem:APPLication[:CURRent]:0OPTion?

Command

Example :SYST:APPL:OPT?

Notes Query returns a quoted string that is the Option list of the currently selected application (Mode). The

format is the name as the *OPT? or SYSTem:0PTion command: a comma separated list of option
identifiers. Example:

"1FP,2FP"
String length is a maximum of 255 characters.

Preset Not affected by a Preset

State Saved Not saved in state per se, the value will be the selected application when a Save is invoked.

Application Catalog Number of Entries (Remote Command Only)

Returns the number of installed and licensed applications (Modes).

Remote Command :SYSTem:APPLication:CATalog[ :NAME]:COUNt?

Example :SYST:APPL:CAT:COUN?
Preset Not affected by Preset
State Saved Not saved in instrument state.

Application Catalog Model Numbers (Remote Command Only)

Returns a list of Model Numbers for the installed and licensed applications (Modes).

Remote :SYSTem:APPLication:CATalog[ :NAME]?

Command

Example :SYST:APPL:CAT?

Notes Returned value is a quoted string of a comma separated list of Model Numbers. Example, if SAMS and
Phase Noise are installed and licensed:
"N9OBOA,NI0G8A"

String length varies based on licenses. Licenses are between 6 and 9 characters. So the string length
will be between COUNt* 7 - 1 and COUNt* 10 - 1. (7 & 10 = Model Number length + 1 for comma. -1
=no comma for the Tst entry.)

Preset Not affected by a Preset

State Saved Not saved in instrument state.
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Application Catalog Revision (Remote Command Only)

Returns the Revision of the provided Model Number.

Remote :SYSTem:APPLication:CATalog:REVision? <model>

Command

Example :SYST:APPL:CAT:REV? °N90Q6OA’

Notes Returned value is a quoted string of revision for the provided Model Number. The revision will be a null-

string (") if the provided Model Number is not installed, licensed, and loaded. Example, if SAMS is
installed and licensed:

".0.0.0"
String length is a maximum of 23 characters. (each numeral can be an integer + 3 decimal points)

Preset Not affected by a Preset.

State Saved Not saved in instrument state.

Application Catalog Options (Remote Command Only)
Returns a list of Options for the provided Model Number

Remote :SYSTem:APPLication:CATalog:0PTion? <model>

Command

Example :SYST:APPL:CAT:0PT? °N9060OA’

Notes Returned value is a quoted string of a comma separated list of Options, in the same format as *OPT? or

:SYSTem:0PTion?. If the provided Model Number is not installed and licensed a null-string ("") will be
returned. Example, if SAMS is installed and licensed:

IIZFPII
String length is a maximum of 255 characters.

Preset Not affected by a Preset

State Saved Not saved in instrument state.

ESA SA compatibility command (Remote Command only)

Provided for backwards compatibility with ESA. When this command is received, the
analyzer aliases it to the appropriate Mode.

Remote :INSTrument[:SELect] ‘SA’ | ’PNOISE’ | ’EDGE’ | *GSM’ | ’BASIC’

Command

Example :INST ‘SA’°

Notes The query is not a quoted string. It is an enumeration as indicated in the Instrument Select table above
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GSM Mode compatibility command (Remote Command only)

Provided for backwards compatibility. When this command is received, the analyzer
aliases it to the following:

:INST:SEL EDGEGSM

Remote Command :INSTrument[:SELect] GSM

Exmﬂpm :INST GSM

SA compatibility command for EMC (Remote Command only)

Provided for ESU compatibility. When this command is received, the analyzer
aliases it to the following:

:INST:SEL SCPILC

This results in the analyzer being placed in SCPI Language Compatibility Mode, in
order to emulate the ESU Spectrum Analyzer Mode.

Remote Command :INSTrument[:SELect] SANalyzer
Example :INST SAN

Receiver compatibility command for EMC (Remote Command only)

Provided for ESU compatibility. When this command is received, the instrument
aliases it to the following:

:INST:SEL EMI
:CONF FSC

This results in the instrument being placed in the EMI Receiver Mode, running the
Frequency Scan measurement, in order to emulate the ESU Receiver Mode.

Remote Command :INSTrument[:SELect] RECeiver
Example :INST REC

APD compatibility command for EMC(Remote Command only)

Provided for ESU compatibility. When this command is received, the analyzer
aliases it to the following:

:INST:SEL EMI
:CONF APD
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This results in the analyzer being placed in the EMI Receiver Mode, running the APD
measurement, in order to emulate the ESU APD Mode.

:INSTrument[:SELect] APDistribution
:INST APD

IF Mode compatibility command for EMC (Remote Command only)

Remote Command

Example

Provided for ESU compatibility. When this command is received, the analyzer aliases
it to the following:

:INST:SEL EMI

:CONF MON

This results in the analyzer being placed in the EMI Receiver Mode, running the
Monitor Spectrum measurement, in order to emulate the ESU IF Mode.

:INSTrument[:SELect] IFANalyzer
:INST IFAN

2.1.1.3 Measurement

2.1.1.4 View

71

The Measurement column of the Mode/Meas/View dialog shows all the
Measurements available for the Mode which is selected in the first column. Select a
Measurement in the second column and the View column will show all the Views
available for that measurement. Once you have the Mode, Measurement and View
selected, press OK to change the current Screen to that Mode, Measurement and
View.

A View is a collection of Result Windows. The View column of the "Mode/Meas/View
Dialog" on page 62 shows all the Views available for the Measurement which is
selected in the second column. Once you have the Mode, Measurement and View
selected, press OK to change the current Screen to that Mode, Measurement and
View.

The View may also be set by using the View tab on the Display menu. The View tab is
the last tab on the Display menu for every measurement. The Views are the same as
those listed in the "Mode/Meas/View Dialog" on page 62.

Bluetooth Mode User's & Programmer's Reference



Normal

Spectrogram

Trace Zoom

Zone Span

Save Layout as
New View
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Meas
Display

Annotation
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2.1.1.5 Sequencer

Allows multiple Screens to update sequentially while in "Multiscreen" on page 149
display mode. Each Screen updates in sequence, and when all have updated, the
sequence will start again.

To start the Sequencer, you must have more than one Screen defined, and you must
have Multiscreen selected (see "Screen Tabs" on page 61).

If you want each Screen to use a different input, you must turn off All Screens Use
Same Input under Input/Output, Input.

Differences in hardware settings between the Screens may cause switches
and/or attenuators to cycle as you go from one Screen to another. This could
potentially reduce the life of these components. To avoid this, make sure
Attenuation, pW Path Control and other switch settings are the same in each
Screen.

When the Sequencer is running, the destination of remote commands is
unpredictable, so you should stop the Sequencer before sending any
measurement-related commands. Once the Sequencer has stopped, select a
specific Screen using : INSTrument:SCReen:SELect, before sending any
further commands. See "Select Screen" on page 151

When the Sequencer is running, Auto alignment is temporarily disabled. A
pending auto alignment might be executed when the sequencer is stopped.

See "More Information" on page 73

Remote Command :SYSTem:SEQuencer ON | OFF | 1 | 0
:SYSTem:SEQuencer?

Example :SYST:SEQ ON

Notes If the display is disabled (via : DISP: ENAB OFF) then the error message “-221, Settings conflict;
Screen SCPI cannot be used when Display is disabled” is generated

Dependencies To start the Sequencer, you must have mare than one Screen defined and you must have Multiscreen
selected

Preset OFF

More Information

To start the Sequencer, tap the current (blue) Screen tab to go into the
Mode/Meas/View Dialog:
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Spectrum Analyzer 1 Spectrum Analyzer 2
Swept SA Swept SA

1 Spectrum v 1 Spectrum A\ Center Frequency Settings
Scale/Div 10 dB  Ref Level 0\0 dBm Scale/Div 10 dB  Ref Level -30.47 dBm -103890 MHz

1.00000000 GHz

TAP H E R E Swept Span

Zero Span

Full Sj
Start Freq
24103890 MHz

Stop Freq
1.024103890 GHz

AUTO TUNE ]

CF Step
100.000000 MHz

Auto
Man

Center 524.1 MHz Video BW 3.0 MHz Center 526.709 MHz Video BW 91 kHz
Res BW 3.0 MHz Res BW 91 kHz

T | Feb 09, 2018 OISl =
q (‘ﬂ - ? 3:07:19 PM ,:: mE |~ Signal Track

(Span Zoom)

In the Sequencer block in the upper left hand corner, tap the Sequencing switch to
turn it On:

Mode / Measurement / View Selector |sereen Name Spectrum Analyzer 1 Delete This Screen E.)r?_:f:esﬁlez:l

Sequencer
Sequencing
On
i EMI Receiver Channel Power Spectrogram
WLTER) S MR, ) 5 B3 ) 1Q Analyzer (Basic) Occupied BW Trace Zoom
there are multiplé, Screens, all

Screens udpate ir\sequence. "
When Sequencing & Off, only W-CDMA with HSPA+ ACP Zone Span

the selected Screen\updates. -
GSMIEDGE /EDGE Evo Power Stat CCOF

TAP HERE Phase Noise Burst Power Normal 1

Noise Figure Spurious Emissions Normal 2
Analog Demod
Bluetooth
LTE FDD & LTE-A FDD Harmenics

To launch 89600 VSA press the button below. | -TE TDD & LTE-ATDD List Sweep
WLAN

Launch VSA

Bluetooth Mode User's & Programmer's Reference 74




75

2 User Interface
2.1 Screen Tabs

The instrument will immediately exit the Mode/Meas/View Dialog and begin making
measurements in each of the screens, one after the other. When a measurement is

being made in a particular Screen, that Screen’s tab will be blue.

Measurement being made in Screen 1:

Spectrum Analyzer 1 Spectrum Analyzer 2 +
Swept SA Swept SA

1 Spectrum Al 1 Spectrum v
Scale/Div10dB  RefLevel 0.00 dBm Scale/Div10dB Ref Level -30.47 dBm

Center 524.1 MHz Video BW 3.0 MHz Center 526.709 MHz Video BW 91 kHz
Res BW 3.0 MHz Res BW 91 kHz

o Feb 09, 2018 CICINLYd
=l "\ ("' - ? 3?:07:19PM ia CIC AERN

Measurement being made in Screen 2:

ﬁ Frequency

Center Frequency
524.103890 MHz
Span
1.00000000 GHz
Swept Span
Zero Span

Full Span

Start Freq
24.103890 MHz

Stop Freq
1.024103890 GHz

{ AUTO TUNE

CF Step
100.000000 MHz

Auto
Man

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

Settings
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Spectrum Analyzer 1 Spectrum Analyzer 2 + Q
Swept SA Swept SA

Frequency v | - : -

1 Spectrum v 1 Spectrum A\ Center Frequency Settings
Scale/Div 10 dB  Ref Level 0.00 dBm Scale/Div 10 dB  Ref Level -30.47 dBm 526.708804 MHz
Span
10.0000000 MHz
Swept Span
Zero Span
Full Span

Start Freq
521.708804 MHz

531.708804 MHz

AUTO TUNE

CF Step
1.000000 MHz

Auto
Man

0Hz
X Axis Scale

Center 524.1 MHz Video BW 3.0 MHz Center 526.709 MHz Video BW 91 kHz Log
Res BW 3.0 MHz Res BW 91 kHz Lin

all Feb 09, 2018 OO AAYdJN
H e el ? 3:21:30 PM “ie LIC TV rss'g::gomm)k

Touching any key or control on the display will cause the Sequencer to stop, so that
you can make desired changes. When this happens, the message “Sequencer
stopped” is displayed.

When the Sequencer is running, the screens update in the order in which they were
created.

Each Screen takes one measurement then passes control to the next Screen. Each
Screen updates as though it were in Single Sweep or Single Measurement mode.
Thus, if Averaging is on, a Screen may take multiple sweeps before moving on to the
next Screen.

2.1.1.6 Screen Name

By default, the screen name is the Mode (Application) name followed by a number
indicating the instance of the application.

You may change the name displayed on the Screen Tab of any screen. The control to
do this appears in the "Mode/Meas/View Dialog" on page 62:

Spectrum An 1
Screen Name Spectrum Analyzer 1 L"Ept 5': EITE v

When you touch this control an onscreen keyboard appears, allowing you to change
the name. Whatever you change it to appears on the Tab, even if you subsequently
change the screen to a different Mode.
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To reset the name, delete the screen name entirely.

Each Screen Name must be unigue; you cannot give the same name to more than

one screen.
Remote :INSTrument:SCReen:REName <alphanumeric>
Command
Example :INST:SCR:REN “Baseband”
Notes The currently active screen is renamed.

If the <alphanumeric> specifying the new name is already present in the list of screen names, the
error message “-224, lllegal parameter value; New name <name> already exists” appears

If the display is disabled (via :DISP:ENAB OFF)then the error message “-221, Settings conflict;
Screen SCPI cannot be used when Display is disabled” appears

2.1.1.7 Delete This Screen

Pressing this button deletes the current Screen (the one with the blue tab). Deleting
a screen removes it from view and selects the next lower screen in the list of screens.
If only one screen is configured, it cannot be deleted.

If you press the Delete This Screen button, a prompt appears:

“This function will delete the current screen and its settings. This action cannot be
undone. Do you want to proceed?”

Pressing OK or Enter deletes the screen, pressing Cancel or ESC does not.

Remote :INSTrument:SCReen:DELete
Command

Example :INST:SCR:DEL

Notes The currently active screen is deleted

If the screen you are attempting to delete is the only configured screen, the error message “-221,
Settings conflict; Last screen cannot be deleted” is displayed

If the display is disabled (via : DISP:ENAB OFF)then the error message “-221, Settings conflict;
Screen SCPI cannot be used when Display is disabled” is generated

2.1.1.8 Delete All But This Screen

Pressing this control deletes all the Screens except the current Screen (the one with
the blue tab).

If you press the Delete All But This Screen button, a prompt appears:
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“This function will delete all defined screens and their settings, except for the
current screen. This action cannot be undone. Do you want to proceed?”

Pressing OK or Enter deletes the screen, pressing Cancel or ESC does not.

:INSTrument:SCReen:DELete:ALL

:INST:SCR:DEL:ALL
You can reset the instrument to the power-on configuration by invoking : INST: SCR:DEL : ALL
followed by : SYSTem:DEFault ALL

If the display is disabled (via : DISP:ENAB OFF)then the error message “-221, Settings conflict;
Screen SCPI cannot be used when Display is disabled” appears

2.1.1.9 89600 VSA

Pressing this button launches the 89600 VSA software. The 89600 VSA software is
powerful, PC-based software, offering the industry's most sophisticated general
purpose and standards specific signal evaluation and troubleshooting tools for R&D
engineers. Even for proprietary and non-standard signals in SATCOM or MILCOM
applications, you can make signal quality measurements with customized 1Q
constellation.

The 89600 VSA software offers the following features:

- Over 35 general-purpose analog and digital demodulators ranging from 2FSK to
4096QAM

- Flexible and custom 1Q and OFDM signal analysis for single carrier

- Standards specific modulation analysis including:
- Cellular: GSM/EDGE, cdma2000, W-CDMA, TD-SCDMA, LTE(FDD/TDD),
- LTE-Advanced and more

- Wireless networking: 802.11a/b/g, 802.11n, 802.ac, 802.16 WIMAX
(fixed/mobile), WiSUN (MR-FSK PHY)

- RFID
- Digital satellite video and other satellite signals, radar, LMDS
- Upto 400K bin FFT, for the highest resolution spectrum analysis

- Afull suite of time domain analysis tools, including signal capture and playback,
time gating, and CCDF measurements

- 20 simultaneous trace displays and the industry's most complete set of marker
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functions

- Easy-to-use Microsoft Windows graphical user interface

For more information see the Keysight 89600 Series VSA web site at
www.keysight.com/find/89600vsa

To learn more about how to use the 89600 VSA in the instrument, start the 89600
VSA software, then open the 89600 VSA Help and navigate to the topic "About
Keysight X-Series Signal Analyzer with 89600 VSA Software".

:INST:SEL VSA89601

:INST:NSEL 101

2.1.2 Add Screen

Remote
Command

Example
Notes

79

On X-Series analyzers you can configure up to 16 different Screens at one time.
Each Screen contains one Mode, each Mode contains one Measurement, and each
Measurement contains a number of Windows.

You can add screens by pressing the “+” icon in the "Screen Tabs" on page 61 panel.
The icon is shown below:

-+

Every time you add a Screen, the instrument “clones” or “copies” the current Screen
into the new Screen. If desired, you can then use the "Mode/Meas/View Dialog" on
page 62 to change the Mode, Measurement and/or View of the new Screen, or
simply operate a second copy of your previous Screen, thus preserving the settings
of your previous Screen.

[Tl

When you have defined the maximum number of Screens (16), the “+” icon
disappears.

For more information about operating the instrument with multiple screens
configured, see "Multiscreen" on page 149.

:INSTrument:SCReen:CREate

:INST:SCR:CRE

The maximum number of screens is 16. If an attempt to add a screen occurs when the maximum have
been defined, the error message “-221, Settings conflict; Screen limit reached” appears

When you create a new screen the Screen Name is the current Mode name followed by a number
indicating the instance of the Mode.
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If the display is disabled (via : DISP:ENAB OFF) then the error message “-221, Settings conflict;
Screen SCPI cannot be used when Display is disabled” appears
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2.2 Meas Bar

81

The Meas Bar is used to display annotation for the current measurement. There are
three primary uses for the Meas Bar:

1. To show annotation for the most important parameters in the measurement so
you can see them at a glance

2. To show the annotation that you will most want to have recorded in a screen
dump

3. To give you quick access to settings.

The Meas Bar is made up of a number of annotation panels, each of which, when
pressed, opens up a dialog below it which contains controls for those settings.

For example, here is what the display looks like when you touch one of the regions of
the Meas Bar:

py: 10 ms
ee Run

Auto
Man

Ext Gain
0dB

40.00 MH Preamp
Ref 0. Off

Touching anywhere off the hotspot panel or pressing any hardkey except Save or
Quick Save closes the hotspot panel.

In a hotspot panel, the control in black with the blue border is the active function.
Each panel may have its own default active function.
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Settings that are colored amber are those that you need to be particularly aware of;
for example, if Alignments are off, this is shown in amber, so you will know that you
may not be meeting spec. Similarly, if DC coupling is on, this is shown amber, to
alert you to be careful what voltage you put on the input.

You can turn the Meas Bar on and off with a switch on the Annotation tab of the
Display menu.

System Control Panel

The leftmost panel holds the GPIB/Remote annunciators, the Single/Continuous
symbol/control, the LXI indicator and the PASS/FAIL indicator. Tapping this panel
drops down controls for Single/Continuous, Pause/Resume and restart.

KEYSIGHT

KRLTS G

GPIB/Remote annunciators

The GPIB/Remote annunciators are shown as the letters KRLTS. Each letteris
shown if the state is true and is not shown if the state is false, as follows:

K Keylock This is shown when the instrument is in the Keylock state (turned on
indicator and off by the SYST : KLOCk command)

R Remote Shown when the instrument is in the remote state, as when being
annunciator controlled via the IEEE-488 bus (GPIB) or TCP/IP connections

L GPIB Listen Shown when addressed to listen via GPIB orTCP/IP
annunciator

T GPIB Talk Shown when addressed to talk via GPIB or TCP/IP
annunciator

S GPIB SRQ Shown when the instrument is asserting SRQ on GPIB. This annunciator
annunciator is an amber color

Single/Continuous symbol/control

This annunciator shows as an arrow on an oval line when in Continuous, or an arrow
on a straight line when in Single.
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LXI indicator

This indicator displays in green when LAN is connected, in white when LAN is not
connected, and in red when LAN is connected but has a connection problem.

PASS/FAIL indicator

This annunciator displays when Limits are turned on. It is green if all Limits are
passing, and a red FAIL if any limit is not passing.

The following command queries the status of the current measurement limit testing.
It returns a O if the measured results pass when compared with the current limits. It
returns a 1 if the measured results fail any limit tests.

Remote Command :CALCulate:CLIMits:FAIL?
Example :CALC:CLIM:FAIL?
queries the current measurement to see if it fails the defined limits

ReturnsaOor 1: O it passes, 1 it fails

Trace Detector Settings Panel

In the Swept SA and some other measurements, there is a special panel
summarizing the settings for the traces in the measurement:

There is one column for each trace. The rows are as follows:

- The top row shows the Trace Number, in the trace color.

- The second row shows the Trace Type for each trace (W=Clear/Write, A=Trace
Average, M=Max Hold, m=Min Hold); this letter is in white if the trace is Active, in
gray if the trace is inactive; there is a bar through the letter if the trace is not
being displayed

- The third row shows the detector for each trace (N=Normal, S=Sample,
A=Average, P=peak, p=negative peak, Q=Quasi Peak, E=EMI Average, R=RMS
Average, f=math function)
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In the example above, trace 1 is active, visible, and in Average using the Sample
detector, the other traces are inactive, blanked and in Clear/Write using the Normal

detector.
Tapping this panel drops down controls for the Traces.
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2.3 Measurement Display

The Measurement Display contains one or more data windows displaying the result
of the current measurement. These may be graphical or textual windows.

Window Title Measurement Data

1 Spectrum Mkr4 1.012 470 GHz
Scale/Div 10 dB Ref Level -18.00 dBm -91.96 dBm

Span
75.0000000 MHz

Swept Span
Zero Span

Center 1.01728 GHz Videc BW 68 kHz" Span 75.00 MHz
Res BW 680 kHz Sweep 1.67 ms (1001 pts)

5 Marker Table \J

MODE TRC SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 f (4) -23.152 MHz (&) 48.46 dB| Band Power 10.00 MHz (&) 48.46 dB
1 f 1.023 231 GHz -91.02 dBm Band Power 10.00 MHz -78.75 dBm
1 f 1.044 671 GHz -35.56 dBm
1 f 1.012 470 GHz -91.96 dBm

Annotation Hotspot

Each window in the Measurement display contains a "Window Title" on page 85,
"Measurement Data" on page 89, and graphical windows also may contain
"Annotation Hotspot" on page 92.

The selected window in the Measurement Display is indicated by a blue border.
Window-dependent controls in the menu panel always refer to the selected window.

2.3.1 Window Title

The Window Title appears in the upper left hand corner of the window, and includes
a title describing the measurement data currently being displayed in the window.
The title may also contain additional information about the data in the window, for
example in the LTE measurement supplication, the component carrier being
displayed in the window will be indicated (e.g., “CCOQ”).
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Measurements that support User Views (see "View Editor" on page 128) also display
the Window Number in the Window Title, to enable window addressing from SCPI.
The number is the number that will be used in the SCPI command to address that
window, for example, in the WCDMA Mod Accuracy measurement, Code Domain
Power is assigned window number 6, so you address it with the following SCPI
command:

:DISP:RHO:WIND6:TRAC:Y:RLEV 0.0

6 Code Domain Power v

Note the arrow pointing down on the right side of the Window Title. This indicates
that touching the Window Title will display a dropdown, which enables you to select
the Measurement Data to be displayed in the window.

For example, if we wish to assign the results of the upper window in the display
below to the Marker Table, we would touch the window title and then the “Data”
control that is revealed, as shown:

LTE & LTE-ATDD 1 Pulse 1 Analog Demod 1 + ﬁ
Modulation Analysis Pulse FM
KEYSIGHT |Input: RF Input Z- 50 Q Aften: 6 dB PNO: Best Close  |Avg Type: Power (RMS) 1 4
G  Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Align: Auto Freq Ref: Sense Int LNP: Not Enabled IF Gain: Low
NFE: Off Source: Off Sig Track: Off

Display v - : -

View Meas.
w Display
Normal ™

Annotation
No Data v Spectrogram

Data
No Data

Trace Zoom
Zone Span

Restore Layout
5 Marker Table To Default

AMKr1 33.09 kHz

Save Layout as
6 Peak Table Ref Level -21.00 dBm Band Power -63.66 dB| New View

] A4S
8 Gate View 3 ’bf‘

P 'ﬂf

Center 999.99940 MHz Video BW 56 Hz* A Span 62.26 kHz
Res BW 560 Hz Sweep 2.01 s (1001 pts)

anl 0Oct 27, 2015 7 FaEEEY
Ll | ? 5:50:58 PM |5 wia L% a0 [» %

And then select Marker Table, yielding the result below:
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Modulation Analysis Pulse FM BEFEY
KEYSIGHT |Input: RF Input Z: 50 Q Atten: 6 dB PNO: Best Close  |Avg Type: Power (RM:
GO Coupling AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Align: Auto Freq Ref: Sense,Int LNP: Not Enabled IF Gain: Low
NFE: Off Source: Off Sig Track: Off

LTE & LTE-ATDD 1 Pulse 1 Analog Demod 1 + ﬁ

View Meas
Display
Normal *
Annotation
5 Marker Table v Spectrogram

MODE TRC SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE I
1 A2 1 (&) 33.09kHz/(A) _-64.16 dE_Band Power 3113 kHz (4) £4.16d

2 F 99999157 MHz __ -31.11 dBm Band Power 3113 kHz 2745 dBr‘
3 N 999.974 74 MHz -101.5 dBm Zone Span

4 A5 (8) -11.87kHz (A)  63.28 dB

5 1.00002007 GHz  -100.6 dBm Restore Layout
= To Default

1 Spectrum v AMKr1 33.09 kHz e

Scale/Div 10 dB Ref Level -21.00 dBm Band Power -64.16 dB| New View

1 f
1 f
1 f
1 f

F

iy xjgﬁmw

Center 999.99940 MHz Video BW 56 Hz* Span 62.26 kHz
Res BW 560 Hz Sweep 2.01 s (1001 pts)

ol ~ - f) Oct 27, 2015 ':: el OO0 (=

- . 5:53:48 PM )| 00 & w

Note also that the Window Data dropdown can be a cascaded list, if the number of
available results requires categorization to hold them all:
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Group

Pre-demod 1Q Meas

Demud | 1Q Ref
3.021¢4 Demaod Error !ICI Meas Time
g o [
TimelLe !

5 No Data Tables 1Q Ref Time

B
Data
Mo Data Response Detected Allocations

ornponent Carrier ‘
CCD

No Data

Note also that the Window Data dropdown sometimes includes controls for further
configuring the window, for example, in LTE choosing the desired Component
Carrier and Data format.

Bluetooth Mode User's & Programmer's Reference 88



2 User Interface
2.3 Measurement Display

1 Layer CCO 1Q Meas1

Data
1Q Meas

Component Carrier

CCO0

Format
Log Mag

REY R A

Touching a window’s title dropdown also selects the window.

2.3.2 Measurement Data

The Measurement Data region shows graphical or textual data for the Data selected
in the Window Title Data control. Below you can see examples of both graphical and
textual windows in a four-window display.

+ Q Frequency v

KEYSIGHT Input: RF Input Z: 50 Q Atten: 10dB (e0) LPF: Off Avg|Hold:>10/10  Center Freq: 1 GHz
G Coupling: AC Freq Ref: Sense, Int Preamp: Off HPF: Off Trig: Free Run Channel BW: 25 k- Center Frequency
Align: Auto LNP: Not Enabled BPF: Off Meas Time: 72.0 m:} 1.000000000 GHz
De-emphasis: Off
Span
1 RF Spectrum v 2 Demod Waveform v 75.00 kHz

Scale/Div 10.0 dB Ref Value 0.00 dBm Scale/Div 5.000 kHzRef Value 0.000 Hz

71 1 ] CF Step
1 7.500 kHz
Auto
Man
AF Start Freq
0Hz

Center 1 GHz Span 75 kHz AF Stop Freq
#Res BW 1.0 kHz Start 0.000 s Stop 2.000 ms| | 20.000 kHz

3 AF Spectrum v 6 Metrics v

Scale/Div 10.0 dB Ref Value 100.000 kHz FM Deviation Average Max Hold
Peak+ 9412 kHz 13.31kHz

Peak- -10.17 kHz -15.23 kHz
(Pk-Pk)/2 89 kHz 14.27 kHz
RMS 0 kHz 9.350 kHz
Carrier Power -21.391 dBm | SINAD

Carrier Freq Em SNR

AF Start Freq 0 Hz AF Stop Freq 20.000 kHz Mod Rate 1000.0 Hz | Dist/Total Vrms
AF Res BW 180 Hz THD

sl Oct 23, 2015 | 3
bl | ? 5:56:32 PM e L‘oj

There are many gestures which you can use to interact with a measurement display
window. They are detailed below.
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Swipe

There are several swipe actions, as listed below. One of the most important actions
is swiping a spectrum window to the left or right, or up or down, to adjust the
frequency and level of the spectrum, as shown below.

Spectrum Analyzer 1 LTE & LTE-ATDD 1 Pulse 1 Analog Demod 1
a + ﬁ Marker

Swept SA Modulation Analysis Pulse

KEYSIGHT _Input RF Input Z- 50 Q Aften: 6 dB PNO: Best Close  |Avg Type: Log-Power [1[> - 4 5
2 elect Marker
G Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Align: Auto Freq Ref: Sense,Int LNP: Not Enabled IF Gain: Low w LG
NFE: Off Source: Off Sig Track: Off

1 Spectrum

Scale/Div 10 dB Ref Level -2 ) dBm Peak
Search

Pk Search

Config
Delta (A)

Properties
Fixed

Marker

Function

Marker—

off
Delta Marker
(Reset Delta)

Marker Table

Off
< Marker Settings
Diagram
All Markers Off

Center 999.99940 MHz Video BW 560 Hz Span 62.26 kHz| |Couple Markers
Res BW 560 Hz Sweep 239 ms (1001 pts 8;
Oct 27, 2015 Od| = »

o ]
=I ") F' - ? 6:31:10 PM l:: L% A

Swipe actions are summarized in the table below. Not all of these may be available,
depending on the measurement.

Object Action

Spectrum Trace Drag trace (change Center Frequency)

Left/Right

Spectrum Trace Drag trace (change Ref Level)

up/down

Marker Left/Right Drag marker along trace

Fixed Marker Drag marker in space

Left/Right/Up/Down

Scrollable area Scroll vertically or horizontally. Scrollable areas include the Menu Panel

(if overfull), tables and lists. A scrollable area is indicated by a vertical or
horizontal translucent white bar which can also be dragged by a mouse

When scrolling a table:

- Row headers remain in place when the table is scrolled horizontally,
and scroll with the table when the table is scrolled vertically

- Column headers remain in place when the table is scrolled vertically,
and scroll with the table when the table is scrolled horizontally
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Object Action
Toggle control Toggle in that direction
Pinch

You can also pinch in or out either horizontally or vertically to zoom in the x-axis or
y-axis dimension. For example, a pinch horizontally lets you adjust the Span of the
Spectrum window. Also, pinching on the wings of a Band Power or other Band
Function allows you to widen or narrow that Band Function.

Pinching may sometimes be easier if you use the index finger of each hand, rather
than pinching with one hand.

Touch-and-Hold
You can also touch-and-hold the display, that is, touch it and hold your finger on the

display. A circle is drawn, and when the drawing completes, a right-click gesture is
performed that depends on the screen feature touched, as listed in the table below.

Spectrum Analyzer 1
+

KEYSIGHT |Input: RF Input Z: 50 Q Atten: 6 dB Trig: Free Run PNO: Best Wide Avg Type: Log-Power 23 4
m ‘Coupling: AC Corrections: Off Int Preamp: Off Gate: Off IF Gain: Low Awg|Hold:>100/100
Freq Ref: Sense, Int |LNP: Not Enabled Sig Track: Off NFE: Off
Align: Auto
Spectrum

Scale/Div 10 dB Ref Level -27.12 dBm

Center 999.98 MHz Video BW 180 kHz
Res BW 180 kHz

1| May 01, 2015
| g) (3 - ? 5:06:17 PM '

Right Click on a Peak Search, Trace Type (Clear/Write, Trace Average, Max Hold, Min Hold), Trace
Trace View/Blank (Active, View, Blank, Background). Not all of these may be available,
depending on the measurement

Right Click on a Marker Mode (Normal. Delta, Fixed, Off), Peak Search, Next Peak, Next Pk Right,
Marker Next Pk Left). Not all of these may be available, depending on the measurement
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Right Click on Lets you select Help

the Background

Right Click on a Lets you add or remove that control from the User Menu or get Help on that
Menu Panel control

control

Tap

Tapping an object causes the actions defined in the table below:

Object
Marker

Marker (repeated taps
on stacked)

Trace

Trace (repeated taps
on stacked)

Window
Screen

Double Tap

Action
Select
Cycle through stacked markers

Select. In addition if Marker is the active function, move the selected
marker to the point where you tapped

Cycle through stacked traces

Select if unselected
Select if unselected

Double-tapping an object causes the actions defined in the table below:

Object
Window

2.3.3 Annotation Hotspot

Action
Zoom/Unzoom

You can tap on a graticule annotation to modify one of the fields in that annotation.
For example if you tap on the region with Center Freg and Res BW in it, a menu
panel pops up with just those settings on it.

Bluetooth Mode User's & Programmer's Reference 92



93

2 User Interface
2.3 Measurement Display

Center Freq
1.000019060 GHz

Res BW

120 kHz

Auto
Man

00019 GHz

Touching anywhere off the hotspot panel or pressing any hardkey except Save or
Quick Save closes the hotspot panel.

Annotation which is not currently able to be adjusted is not grayed out on the
display, but the control in the hotspot that drops down or pops up is grayed out.

In a hotspot panel, the control in black with the blue border is the active function.
Each panel may have its own default active function
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2.4 Menu Panel

The menu panel is the main focus of the X-Series Multitouch user interface. The
controls include active functions, dropdowns, action buttons, radio buttons and
toggles.
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ﬁ Marker

Select Marker
Marker 1

Marker Frequency
1.001001640 GHz

Marker Mode

Normal
Delta (A)
Fixed
Off

Delta Marker
(Reset Delta)

Marker Table
On
Off

< Marker Settings
Diagram

All Markers Off

Couple Markers
On
Off

Peak
Search

Pk Search
Config

Properties

Marker
Function

Marker—

Counter
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The menu panel normally appears on the right side of the display and consists of a
rectangular panel with multiple “sub-panels” lying on top of each other, each sub-
panel being accessed by a tab on the right.

You press a front panel key (or “hardkey”) to access a particular menu. On the front
panel there are twelve “measurement hardkeys” (the ones in the shaded region in
the figures below) - these are the hardkeys that open up menus in the menu panel.

With a menu open, tap a tab to access the controls on its sub-panel. Whenever you
press the front panel key associated with a menu, the default (top) tab is selected.

If the number of controls on a panel exceeds the height of the panel, scrolling is
enabled, which is indicated by a white bar on the left that fades away after a few
seconds. You swipe up or down with your finger to scroll the panel, or you can grab
the white bar with a mouse.
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n Meas Setup v

Phase Noise
Optimization

Fast Tuning

Settings

Limits
Auto

Man Meas

ADC Dither Standard
Medium (Log Accy) Y8 Legacy
Compat

Tune &
Listen

Man

FFT IF Gain
Autorange

Auto
Man

Noise Floor
Extension
on
Off

Noise Floor
Extension Adaptive

On
Off

Noise Source
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If you move to a different menu panel or sub-panel and then come back to a
previous panel, the previous panel is always reset to be scrolled all the way back to
the top.

Accessing Menus Without Using Front-Panel Keys

You can access the menu panels without using the front panel keys, as you would
need to do if you were operating the instrument using Remote Desktop. Touch or
click on the menu title, as shown below. A dropdown containing the twelve
measurement hardkeys appears. Selecting a hardkey from the dropdown displays
the corresponding menu, and the dropdown disappears.

M atker -

Amplitude

Buay

Display

Frequency

Input f Output

fle etup

Peak Search

Trace

Trigger

User henu

Entering Numeric Values

Many controls on the menu panel allow you to enter numeric values. These are
called “active functions.” An active function control displays a number and a suffix,
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for example 13.255 GHz, as in the example below:

Center Frequency

13.255000000 GHz

An active function is “active” if the numeric value is surrounded by a black
background with a blue border, as below. In this state, it is ready to receive numeric
input from the number pad on the front panel, the knob, or the step keys.

When an active function is in the active state, you can start typing or pressing the
number keys on the front panel, which causes the Numeric Entry Panel to appear, as
shown below. The Numeric Entry Panel displays the typed value, and the
terminators to complete the entry.

Here we see a UXA with an active function control in the active state. Although no
Numeric Entry Panel is displayed, you can just touch the “2” key:

UXA

Q Frequency v

Frequency
000000 GHz

Span

26 4900000 GHz
Swept Span
Zero Span

Full Span

Start Freq
10.000000 MHz

Stop Freq
26.500000000 GHz

Auto Tune

CF Step

2649000000 GHz
Auto
Man

Freq Offset

0Hz

Signal Track

(Span Zoom)

On
Off

Span 26.49 GHz,
p 66.5 ms (1001 pts)

[yl £ ¥4

Y] A

Bluetooth Mode User's & Programmer's Reference



2 User Interface
2.4 Menu Panel

This causes the Numeric Entry Panel to pop up to receive the numbers you are

typing:

UXA

ﬁ Frequency X

Center Frequency
13.255000000 GHz
Span
264900000 GHz
Swept Span
Zero Span
Full Span

Start Freq
10.000000 MHz

Stop Freq
26.500000000 GHz

Center Frequency Auto Tune

CF Step

2.649000000 GHz
Auto
Man

Freq Offset

0Hz

Signal Track

(Span Zoom)

On
Off

i (—Crammar Measuroment ﬁ

FREQ | Morker ook

| ¥scaw

AMPTD W
X Scale

Type in as many digits as required, then touch one of the unit terminator buttons in
the Numeric Entry Panel to complete the entry. In this case, 2 GHz was the desired
entry, so you just touch the “GHz” terminator:
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UXA | ,m Measurement —]

Poak
Frequency v

26.4900000 GHz

Swept Span
Zero Span

Full Span

Start Freq
10.000000 MHz
Stop Freq
26.500000000 GHz

Center Frequency Auto Tune

CF Step
2649000000 GHz

Auto
Man

Freq Offset

The Numeric Entry Panel disappears and, in the example, the active function value
becomes 2 GHz.
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UXA

Q Frequency v

Center Frequency
2.000000000 GHz

Span
4.16000000 GHz

Swept Span
Zero Span

Full Span

Start Freq
-80.000000 MHz

Stop Freq
4.080000000 GHz

Auto Tune

CF Step
416.000000 MHz
Auto
Man
Freq Offset
0Hz

Signal Track
(Span Zoom)
On
Off

Span 4.160 GHz|
Sweep 6.93 ms (1001 pts)
wn| R A
=un| |[39] ¥4

It is important to note that you can always pop up the Numeric Entry Panel by
touching an active function control while it is active; for example, if you were to
touch it in the figure above, the Numeric Entry Panel would pop up right next to the
control:
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Measurement

Q Frequency

Center Frequency

Swept Span
Zero Span

Full Span

Start Freq
-80.000000 MHz

Stop Freq
4.080000000 GHz

LGRS

CF Step
416.000000 MHz
Auto
Man
Freq Offset
0Hz
Signal Track
(Span Zoom})
On
Off

Span 4.160 GHz|
Sweep 6.93 ms (1001 pts)

1]
CirieRodo

Touch
[ Pl

Channel
¥ Scale

AMPTD
Center Frequency x br=ausncy

X Scale
[Center Frequency

2000000000 GHz
[Span
4 16000000 GHz

Swept Span
Zero Span

Full Span

[Start Freq
-80.000000 MHz

Auto Tune
CF Step
416.000000 MHz
Auto
Man
Freq Offset
0Hz

Span 4.160 GHz|
Sweep 6.93 ms (1001 pts)
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You can display the Numeric Entry Panel by touching any active function control
while it is active, but you don’t have to pop up the Numeric Entry Panel first, you can
just start typing and it will pop up on its own, thus saving you a keystroke.

You can also adjust a value without displaying the Numeric Entry panel by turning
the knob or using the step keys while an active function is active. If you turn the
knob or use the step keys while the Numeric Entry Panel is displayed, it disappears,
allowing you to see the entire screen while you are making the adjustment.

You can also drag the Numeric Entry Panel to another part of the display if it is
covering something that you wish to see while it is on the screen.

2.4.1 Right-Click Menu

If you click with the right mouse button on any of the menus in measurements, a
popup menu appears, which includes:

The items in this menu are:

- "Add to User Menu" on page 104

- "Help on this setting" on page 104

2.4.1.1 Add to User Menu

For details, see "User Menu" on page 104.

2.4.1.2 Help on this setting
For detalils, see "Help" on page 117.

2.4.2 User Menu

Lets you create your own menu, to include controls that you frequently use. You can
have one User Menu for each measurement, and all User Menus survive a power
cycle.

You add a control to the User Menu for the current measurement by right-clicking
on the control, then selecting "Add to User Menu" on page 104. You can also
remove the control from the User Menu using the same right-click menu item.

User Menu appears at the bottom of the menu drop-down panel.
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2.5 Cancel key

Local

Cancel
(Esc) )

This front-panel key has the same functions as the Windows Esc (Escape) key. It
does the following:

- Cancels dialogs

- Cancels active functions (unless there is an entry in progress, in which case it
cancels that, and reverts to the previous value)

- Resets input overloads

- Aborts print operations

- Cancels certain other operations (such as alignments)

- Returns you to Local Control (if in Remote)

- Ifthe backlight is off, turns on the backlight, and does nothing else

Most of this functionality is the same as earlier X-Series models and similar to ESA
and PSA operation.

When the instrument is in Remote, any hardkey that is pressed on the front panel
displays this message:

Analyzer is in Remote. Press ESC to return to Local

The exception is the Cancel (ESC) key, which takes the instrument out of Remote.

When the instrument is also in the LLO (local lockout state), the Local key is locked
out as well. When this is the case, and the Local key is pressed, this message is
displayed:

Local key is locked out by remote computer. Cancel Local Lockout on computer or
release remote control

When you see this message, you should disconnect the remote computer, or use it
to take the instrument out of the Local Lockout state.
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2.6 Onscreen Keyboard key

=

This key turns the onscreen alpha keyboard (OSK) on and off.
There are two onscreen keyboards:

- The Multitouch OSK, which pops up automatically if, while using the analyzer
application, a text field becomes the active function

- The Windows OSK, which you must open manually when a text field must be
entered while interacting with Windows or other apps
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2.7 Touch On/Off Key

On/Off

Touch J

This front-panel key turns the display touch functionality on and off. If off, you can
turn it back on using the front panel Touch On/Off key. When the touch functionality
is off, you can still use a mouse as a pointer.

When toggled, a dialog box appears midscreen that confirms “Touchscreen On” or
“Touchscreen Off”.

This function remains in effect until it is turned off or until the app shuts down. The
app always starts up with Touch enabled.
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2.8 Tab key

~

This key has the same function as the Tab key on a PC keyboard.
You can use this key to display the Windows Taskbar, as follows.

- Alt-Tab to the Desktop

Touch the desktop
Touch TAB

- The Taskbar appears
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2.9 Local Button

Appears in the Menu Panel when the instrument is in remote, and can be brought
back to local via the Local (ESC) Key. See also "Cancel key" on page 105.
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2.10 Control Bar

The Control Bar contains controls and readouts that let you control instrument
functions independent of the current measurement.

Block
Windows File Functions  Time/Date Diagram Multiscreen

Oct 28, 2015 G4l OO |
- ? 9:52:23 AM | ':: Y]] |0 [

View Fullscreen
Editor

Undo/Redo Help Status Bar
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2.11 Windows

Pressing the Windows icon on the "Control Bar" on page 110 has the same effect as
pressing the Windows icon on the Windows taskbar. It displays the Windows
taskbar and Start Menu, which allows you to launch Windows programs and access

features such as the Control Panel.
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2.12 Undo/Redo

The Undo button in the "Control Bar" on page 110,

and the Undo front panel key,
Ctri=Redo

'IHHHHI’

are used to undo the most recently executed function.

If you Undo a function, and then decide you should not have done so, you can use
the Redo button in the "Control Bar" on page 110 to put it back the way it was. The
Redo function may also be executed by pressing Ctrl+Undo (holding the Ctrl key
down while pressing the Undo font panel key).

Undo allows you to restore a setting, which you had previously set, back to its value
before you changed it. When you press the Undo button or front panel key, the last
setting you changed is “undone”, that is, its previous setting is restored. You are
notified of this fact with an advisory pop up message; for example, if the Center
Frequency had been 300 MHz, and you changed it to 1 GHz and then pressed Undo,
the message would show:

UNDO: Center Freq 1 GHz -> 300 MHz

The instrument can store 5 levels of action for Undo.

To truly understand Undo and Redo, it helps to think of two “stacks”, an Undo stack
and a Redo stack,

UNDO stack REDO stack

Whenever you perform an action, it is placed on the Undo stack. So for example, if
you set the Center Frequency to 1 GHz, then set the RBW to 1 MHz, then set the
Detector to Peak, each of these actions gets “pushed” onto the Undo stack:
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UNDO stack REDO stack
Det = Peak

RBW = TMHz

CF=1GHz

When you press Undo, the top item on the Undo stack is removed, the action
represented by that item is undone, and the item is placed on the Redo stack. So
pressing Undo once in the above case would undo the setting of the peak detector,
and the stacks would look like this:

UNDO stack REDO stack
RBW = TMHz Det = Peak
CF=1GHz

Now pressing Undo again would undo the RBW = 1 MHz action, and the stacks
would look like this:

UNDO stack REDO stack
CF=1GHz RBW = TMHz
Det = Peak

Now pressing Redo would Redo the RBW =1 MHz action, and the stacks would
again look like this:

UNDO stack REDO stack
RBW = TMHz Det = Peak
CF=1GHz

Also, whenever you set a value, the Redo stack is cleared; you can’t redo an action
once you have interrupted the original flow of actions. Think of the Undo stack as the
past, and the Redo stack as the future; if you have items in both stacks it means you
have gone back to a time in the past; if you then do something you have changed
the future, so the old future (the Redo stack) gets cleared.
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For example, in the example above, if you now were to change another setting, such
as VBW =1 kHz, the Redo stack gets cleared, and the stacks would look like this:

UNDO stack REDO stack
VBW =1 kHz

RBW = TMHz

CF=1GHz

Undo can undo changes you make with the knob or step keys, however all
contiguous events that affect the same parameter are aggregated into one event for
the sake of Undo. For example, if CF is the active function and is T GHz, and you turn
the knob back and forth, then enter a value, then use the step keys, when you press
Undo, the instrument returns to CF = 1 GHz.

Actions that Cannot be Undone

There are some actions that cannot be undone, because these clear the Undo/Redo
stack:

- Restore Mode Defaults clears the stack for that Mode in that Screen
- Sending SCPI commands clears the stack for that Mode in that Screen

- Loading a state file (including User Preset) clears the stack for that Mode in that
Screen

— Deleting a Screen clears all the stacks in that screen
- Changing Views

Undo/Redo works within the context of a Mode. Each Mode in each Screen keeps its
own record. Settings in the Control Panel or System Settings menus are not
undoable.

There are several actions that may change many parameters. Among these are Auto
Tune, and Adjust Atten for Min Clipping. After executing such a function, Undo sets
all parameters back to their value before the function was selected. Auto Tune
appears to be a single action, even though the instrument executes it in several
steps.

Redo reverses the effect of the last Undo action, assuming that no other settings
have been changed since the last Undo. Changing a setting after an Undo clears
memory of all settings after that Undo, that is, it clears the Redo stack, as explained
above.
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When you press the Redo icon or Ctl and the Undo hardkey, you are notified with an
advisory popup message; for example, if the Center Frequency had been 300 MHz,
and you changed it to 1 GHz and then pressed Undo, the message would say:

UNDO: Center Freq 1 GHz -> 300 MHz
If you then press Redo, the message will say:
REDO: Center Freq 300 MHz -> 1 GHz

Neither Undo nor Redo perform any navigation, and have no effect on which menu
panel is displayed nor which function is active.
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2.13 File Functions

The File Functions popup contains controls for executing Save, Recall, File and Print
operations. You display the File Functions popup by tapping the File Functions icon
in the "Control Bar" on page 110.

For more information on a control, tap an icon in the image below.

4 L

*
- ! ] -

Save Quick Save Recall

A = [

File Explorer  Print Page Setup

9 Oct 28, 2015 | /T
. 1:47:01 PM | +—

Tapping this folder icon displays the File Functions popup

2.13.1 File Explorer

Pressing the File Explorer button in the "File Functions" on page 116 dialog opens
the Windows File Explorer, which allows you to perform operating system file
functions such as Move, Copy and Delete.

File Explorer also allows you to map network drives to drive letters on your PC or
intranet, in order to more easily save screen images, states and other data, and load

them back into the instrument.
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2.14 Help

Pressing the Help button in the "Control Bar" on page 110, the Help front panel key,
or the F1 key if you have a PC keyboard connected, opens the context-sensitive help
system. The Help button appears in the "Control Bar" on page 110 and in the banner
of full-screen dialogs

You can also use the Help window's Contents pane to navigate to Help for any
function in the instrument

You can also touch-and-hold a specific control to display a "right-click" menu, in
which one of the choices is Help on this setting
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2.15 Status Bar

The Status Panel (or Status Bar) appears at the bottom of the display and contains
three fields:

MESSAGE CONDITION CONDITION MESSAGE
BALLOON INDICATOR

The Message Balloon appears on the left side of the Status Panel and lets you know
when there is an unread message in the queue.

No unread messages Unread messages

The Message Balloon has a gray outline and no fill if there are no unread messages;

it has a gray fill and a white outline and displays a white ellipsis in the middle if there
are unread messages.

The Condition Indicator appears to the right of the Message Balloon and shows the
current number of open conditions. Below are some examples of what the Condition
Indicator can look like:
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NO CONDITIONS ONE WARNING TWO CONDITIONS,
CONDITION AT LEAST ONE
IS AN ERROR
The triangle is unfilled if no there are no open conditions, filled with yellow if all open

conditions are warnings, and filled with red if at least one open condition is an error.
The number displayed is the total number of open conditions.

Touching the Condition Indicator opens up the Show Status dialog (see below) with
the Current Conditions tab selected. Touching anywhere else on the Status Bar
opens up the Show Status dialog with the History tab selected.

The Condition Message appears to the right of the Condition Indicator. In the
example below, the cCondition Message is “Align All, Now required”:

Warning condition messages display in yellow, error condition messages display in
red.

If there is more than T open condition, the Condition Message cycles through the
display of all of the open conditions, one at a time. Each message is displayed for 2
seconds, then the next for 2 seconds, and so on.

Show Status Dialog
The Show Status dialog appears if you tap anywhere in the Status Bar. Touching the
Condition Indicator (the triangle in the Status Bar) opens up the Show Status dialog

with the Current Conditions tab selected. Touching anywhere else on the Status Bar
opens up the Show Status dialog with the History tab selected.
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History ? x

Message Repeats Time
6:37:49 PM

Align Now All required - CLEARED
212412015

Current Conditions

Settings
Meas Uncal - CLEARED

Align Now All required - DETECTED
Meas Uncal - DETECTED

Meas Uncal - CLEARED

Meas Uncal - DETECTED

Input Overload - CLEARED;ADC over range )
212412015
1:07:56 PM

Input Overload - DETECTED;ADC over range
212412015

1:03:55 PM
2/24/2015

=
v
v
X
A
v
A
v
X
X

No Peak Found

Press any row for more info Clear Message Queu

1 Informational A'.l‘u'ammg ¥ Eror

about that Message

If the display fills up, scrolling is enabled just as in other X-Series Multi-touch Ul
displays.

The Status dialog automatically refreshes as new messages and conditions occur.

At the bottom of the screen is a Clear Message Queue button. This button clears all
errors in all error queues.

Note the following:

- Clear Message Queue does not affect the current status conditions
- Mode Preset does not clear the message queue
- Restore System Defaults (Super Preset) will clear all message queues

- *CLS only clears the queue if it is sent remotely and *RST does not affect any
error queue

- Switching Modes does not affect any error queues

See "More Information" on page 121

Remote :SYSTem:ERRor[ :NEXT]?
Command

Example :SYST:ERR?

Notes The return string has the format:
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<Error Number>,<Error>

Where <Error Number> and <Error> are those shown on the Show Errors screen

Backwards In some legacy analyzers, the Repeat field shows the number of times the message has repeated since
Compatibility the last time the error queue was cleared. In the X-Series, the Repeat field shows the number of times
Notes the error has repeated since the last intervening error. So the count may very well be different than in

the past even for identical signal conditions

Unlike previous analyzers, in the X-Series all errors are reported through the Message or Status lines
and are logged to the event queue. They never appear as text in the graticule area (as they sometimes
do in previous analyzers) and they are never displayed in the settings panel at the top of the screen (as
they sometimes do, by changing color, in previous analyzers)

As a consequence of the above, the user can only see one status condition (the most recently
generated) without looking at the queue. In the past, at least in the Spectrum Analyzer, multiple status
conditions might display on the right side of the graticule

In general, there is no backwards compatibility specified or guaranteed between the error numbers in
the X-Series and those of earlier products. Error, event, and status processing code in customers’
software will probably need to be rewritten to work with X-Series

In the legacy analyzers, some conditions report as errors and athers simply turn on status bits.
Conditions that report as errors often report over and over as long as the condition exists. In the X-
series, all conditions report as start and stop events. Consequently, software that repeatedly queries
for a condition error until it stops reporting will have to be rewritten for the X-series

More Information

The Status Dialog has two screens, selectable by the tabs on the right: History and
Current Conditions:

History
History brings up a screen displaying the front panel message queue in
chronological order, with the newest event at the top. Remember that the front

panel queue contains all of the events generated by front panel actions as well as
error events from all of the SCPI queues. A typical History display appears below:
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Status History ? x

Message Repeats Time
523
5

Current Conditions 3 Meas Uncal - DETECTED
Settings
Input Overload - CLEARED;ADC over range

Input Overload - DETECTED,ADC over range

Input Overload - CLEARED;ADC over range

Press any row for more info Clear
about that Message Message Queue

1 Informational A'.l‘u'ammg ¥ Eror

The fields on the History display are:

Type Displays the icon identifying the event or condition as an error or warning
ID Displays the error number
Message Displays the message text

Repeat (RPT) This field shows the number of consecutive instances of the event, uninterrupted by
other events. In ather words, if an event occurs 5 times with no other intervening
event, the value of repeat will be b
If the value of Repeat is 1 the field does not display. If the value of Repeat is >1, the
time and date shown are those of the most recent occurrence. If the value of repeat
reaches 999,999 it stops there. The Repeat field can run into some pretty large
numbers when apps (like the GSM app) report things like “GSM sync burst not
found” as events rather than conditions, which is actually fairly common
Note that the repeat count is unavailable over SCPI

Time Shows the most recent time (including the date) at which the event occurred. Time is
displayed to the second

To understand the History dialog, and to properly program the instrument’s
messaging system, remember that there are two types of occurrences, events and
conditions:

- Aneventis an occurrence of zero duration. Events generate messages which are
displayed in the center of the display for a period of time and then fade away.
These may be of an advisory nature or may represent errors, for example “No
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peak found”

— Acondition is an occurrence of finite duration, that is, it has a start and an end.
Conditions are states of the analyzer characterized by some combination of
settings or some kind of failure that the user needs to be told about while it is
happening, but then can stop being told once it goes away; for example “Input
overload; ADC over range”

The error queue contains error events as well as the DETECTED and CLEARED
events for condition errors, as seen in the figure above.

DETECTED events have numbers less than 1000 and CLEARED events have the
same number plus 1000. For example,

301, Meas Uncal - DETECTED
and later
1301, Meas Uncal - CLEARED

To detect a condition error over SCPI, you should read the error gueue and note any
DETECTED error which is not followed eventually by an associated CLEARED error.
This means the condition is still in effect. It is not sufficient to simply read the error
queue until you get “No Errors” back. You may still have the condition error; the
condition may still be in effect, and if that is the case, all you have done by clearing
the error queue is to remove the first event (the DETECTED event) from the queue.
For a condition error, you have to read the error queue until you see the CLEARED
event for that condition. THEN you know that the condition is gone.

Current Conditions

The Current Conditions display shows all of the open conditions in the instrument.
An open condition is a condition error or warning for which a start (detected) event
has occurred but for which no corresponding stop (cleared) event has occurred.

An example of the Current Conditions screen appears below:
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Current Conditions. ? x

History Message Time

Current Conditions x 6. Align Now All required

Settings

A 3 Meas Uncal

Press any row for more info

1 Informational Awammg ¥ enor

about that Message

The fields on the Current Conditions display are:

Type Displays the icon identifying the event or condition as an error or warning or
informational

ID Displays the error number

Message Displays the message text

Time Shows the most recent time (including the date) at which the event occurred. Time is
displayed to the second

Touching a condition message expands the display of that message. Touching again
collapses it. The description is the same as the one that appears on the message
dialog. An example of this is shown in the History section, below.

When there are no open conditions, the display is as shown below:
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Current Conditions

Current Conditions

nditions Present

i Infarmational A ning x Error iy __:nrr ire info

125 Bluetooth Mode User's & Programmer's Reference



2 User Interface
2.16 Block Diagram

2.16 Block Diagram

When you press the Block Diagram button in the "Control Bar" on page 110, the
display changes to a stylized pictorial representation of the current internal
hardware setup and signal processing path. When you touch one of the blocks on
the Block Diagram, the corresponding menu panel opens.

ain

When you press the Block Diagram button, the display changes to a stylized
pictorial representation of the current internal hardware setup and signal
processing path. When you touch one of the blocks on the Block Diagram, the
corresponding menu panel opens.

While in the Block Diagram display, the button is blue colored, as:

To exit the Block Diagram display, tap the button again.

The Block Diagram display is not meant to be a completely accurate representation,
but one which can show differences as you change the hardware setup. For
example, here is the basic RF Block Diagram:

Marker Displar

And here is the Block Diagram when External Mixing is selected:

Bluetooth Mode User's & Programmer's Reference 126



127

2 User Interface
2.16 Block Diagram

15t LO Out

Mixer
Input Jutp
External

Mixer

And here is the Block Diagram when the I/Q inputs are selected:

Display
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2.17 View Editor
This section describes the use of the View Editor, which allows you to:

- Add windows to and delete windows from the current measurement

- Resize and rearrange windows

- Create User Views

User Views are custom Views that you create by adding, deleting, rearranging,
resizing, or changing the contents of the windows in an existing View, and then
saving the edited View as a new View. The instrument lists the current User Views
for a measurement after the Predefined Views, in the Mode/Meas dialog and on the

View menu panel under Display:
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Basic

Meas Summary
RB Slot Meas
Subcarrier Meas
MIMO Summary

Cross Carriers Summary

My New View
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0

View Meas
_ Display
Basic

Annotation
Meas Summary

RB Slot Meas

Subcarner Meas

MIMO Summary

Cross Carriers
Summary

User View

My New View

Save Layout as
New View
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You can save an edited View using the Save Layout as New View control in the View
menu (see "To Save a User View" on page 142).

On occasion, the instrument may automatically save an edited View for you. If you
have edited a View, so that the * is displaying next to the View name, you must save
that View as a User View before you save State or switch measurements. If you
forget that you have made changes to a View, then to keep from losing your edited
View when you switch measurements, the instrument will save it for you. If you have
an edited View that has not been saved and you try to do any of the following:

Enter the “Save” menu

- Switch Measurements

Switch Modes

Switch Screens

the edited view will be saved for you with the name “Autosaved”. When this
happens, you will receive the following message:

i Edited View saved as User View "Autosaved”

If an Autosaved User View already exists, the User View called “Autosaved” will be
overwritten with the currently edited view. If you have multiple edited views, the
selected edited view will be Autosaved. If there is not an edited view selected the
last selected edited view will be Autosaved.

To Open the View Editor

-

Pressing the View Editor button (shown above) in the "Control Bar" on page 110, at
the bottom right of the screen, opens the View Editor.

While in the View Editor, the icon is blue colored, as:

Pressing the View Editor button again exits the View Editor.
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To Close the View Editor

Tap the View Editor button again.

The user chooses the desired View through the use of the Mode/Meas/View dialog
(see "Mode/Meas/View Dialog" on page 62) or the View menu (a tab under the
Display key). The View menu allows the user to browse the views in the current
measurement. The View menu contains a list of Predefined Views for you to use. If
you wish to modify a Predefined View or create your own, new View, you use the
View Editor.

User Views & Predefined Views
A User View is any View that is not in the list of predefined Views for the current

measurement. For example, the Swept SA measurement has four predefined Views:
Normal, Spectrogram, Zone Span, and Trace Zoom.

User Views allow you to add, delete, change and rearrange the windows of a
predefined View, creating a new custom view.

2.17.1 To Create a User View

Whenever you add or delete a window to/from a predefined View, or change what is
being displayed in a Predefined View’s window, the Predefined View is marked with
an asterisk (*), to show that it has been modified.

For example, to edit the View shown below, you press the Edit View icon.

Pulse 1 Spectrum Analyzer 2 |Real-Time SA 1 LTE & LTE-AFDD 1 sl
Pulse Swept SA Spectrum & PvT Modulation Analysis Y + ﬁ FETIETE) |t

KEYSIGHT Input: RF Input Z: 50 O Atten: 10 dB (e0) Trig: Free Run Carmier Ref Freq: 1.000000000 GHz

(Coupling: AC Corrections: Off Preamp: Off IF Gain: Low (CC Info: Downlink, 3 CCs eI (s Settings
Align: Auto Freq Ref: Int (S) LNP: Not Enabled Frequency

NFE: Off 1.000000000 GHz

3 Layer CCO Error Vector Spectrumi ¥

2 CCO Spectrum1 4 Demod CCO Error Summary1

-40

= Q] |00 (%
waa) W) |00 [# ™
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When you do this, you get the View Editor screen, which appears as below. The
menu panel switches to the View menu. Here we see that we are in the Predefined
View called “Basic”.
= + el |11
KEYSIGHT |lnput RF Input Z-50 O Atten’ 10 dB (e0) Trig: Free Run Carrier Ref Freq: 1.000000000 GHz
Coupling: AC Corrections: Off Preamp: Off E (CC Info: Downlink, 3 CCs.

Align: Auto Freq Ref: Int (S) LNP: Not Enabled ;
NFE: OF Basic

View Meas
Display

Annotation

le le Meas Summary

RB Slot Meas

Subcarrier Meas

Drag Windew Drag Window

i £ MIMO Summary

Cross Carriers
Summary

Save Layout as

Drag Window Drag Window

+ +

] Apr 19, 2016
. g) (:' - ? 2‘5141 PM‘

Each window has two arrows containing + signs. Pressing either of the “+” symbols
adds a new window on that side. For example, let’s say you press the + symbol on
the right of the lower left window:

You would then see this:
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Spectrum Analyzer 2 |Real-Time SA 1 LTE&LTE-AFDD 1 Displ - IESS

s Swept SA Spectrum & PvT Modulation Analy: Dy 1s

KEYSIGHT [nputRF Inpul Atten: 10 dB (e0) Tri un Carrier Ref Freq: 1.000000000 GHz -
Coupling: AC C 0 Preamp: Off IF CC Info: Downlink, 3 CCs = e

Align: Auto e LNP- Not Enabled [HE5Y

ic*
NFE: Off 2=
E E Meas Summary
RB Slot Meas

Subcarrier Meas
Drag Window Drag Window

* MIMO Summary

Cross Carriers
Summary

Restore Layout
To Default
Save Layout as
New View

] Apr 19, 2016
=. q (N - ? 1‘_.-;4:40F’M

A fifth window has been added, and is automatically assigned the number 5. (The
window number, which is displayed in the Window Title region, is used when
sending SCPI commands to that window).

Note the * that now appears next to Basic in the View menu, indicating that you are
now in the modified Basic View. You see the * if you add, delete or rearrange
windows, but simply resizing windows does not display the *. The * means you are in
a modified View, which must be saved as a User View before you leave the
measurement (if you don’t save it, the instrument will save it for you).

Note also that the Restore Layout to Default control is no longer grayed out. If you
press this control it restores the Basic View to its default state. Restore Layout to
Default becomes available when you add, delete or rearrange windows and when
you resize them; otherwise it is grayed out.

You can add more windows with the “+” arrow symbols. Note that the “+” arrow
symbols only appear if the current measurement has more windows available to
display. If you are already displaying all the measurement’s windows, the “+”
symbols disappear.

You can exit the View Editor by again tapping the Edit View icon.

You can specify which result you want to see in the new window by tapping its title
region.
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Spectrum Analyzer 2 |Real-Time SA 1
Swept SA Spectrum & PvT
Input: RF Input Z: 50 0 E ‘Carrier Ref Freq: 1.000000000 GHz
Coupling: AC Corrections: Off Preamp: Off in: CC Info: Downlink, 3 CCs View Meas
Align- Auto Freq Ref Int (S) LNP- Not Enabled T Display
NFE: Off

Display

Annotation
Meas Summary

RB Slot Meas
Subcarrier Meas

MIMO Summary

Cross Carriers
Summary

Restore Layout
To Default

Save Layout as
New View

4 Demod CCO Error Summary1

Component Carrier
CCO

A panel drops down, containing a Data control for specifying window results. Some
measurements, such as LTE-A in this example, also provide controls on this
dropdown for specifying other window parameters, such as the Component Carrier
and Data Format, Tap the Data control and you will see a list of available results for
the window. In some cases, as in LTE-A, this will be a cascading list, due to the
number of results available:
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sectrum Analyzer 2 |Real-Time SA 1 LTE & LTE-AFDD 1

wept SA Spectrum & PvT Modulation Analy:
Input: RF Input Z- 50 0 Atten- 10 dB (e0) Tri rrier Ref Freq: 1.000000000 GHz v e
Coupling: AC Corrections: Off Preamp: Off IF Gain: Low Info: Downlink, 3 CCs =L AED

Align: Auto Freq Ref: Int (S) LNP: Not Enabled o Display
NFE: Off =B

Display

Annotation
Meas Summary

RB Slot Meas
Subcarrier Meas

Group Result MIMO Summary

Cross Carriers
Pre-demod 1Q Meas ‘Summary

~ e Restore Layout
Demod 1Q Ref To Default

Save Layout as
Demeod Error IQ Meas Time . New View
Tables 1Q Ref Time _

Response Detected Allocations

OBW

No Data

Choose the result you want and tap OK. Here we have chosen IQ Meas Time from
the Demod group:

Pulse 1 Spectrum Analyzer 2  |Real-Time SA 1 LTE & LTE-AFDD 1
Pulse Swept SA Spectrum & PvT Modulation Analy:

KEYSIGHT |nput:RF Input Z: 50 O Atten: 10 dB (e0) Trig: Free Run rrier Ref Freq: 1.000000000 GHz
‘Coupling: AC (Corrections: Off Preamp: Off IF Gain: Low Info: Downlink. Cs
Align: Auto Freq Ref: Int (S) LNP: Not Enabled Basic *
NFE: Off

er CCO Error Vector Spectrumi ¥ Meas Summary

Refl %
RB Slot Meas

Subcarrier Meas

MIMO Summary

Cross Carriers
Summary

Restore Layout
To Default

Save Layout as

-29 29004 |Start-300 carrier Stop 300 carrier New View
Res Bw 15 kHz TimeLen 42 Sym |Res BW 15 kHz Timelen 42 Sym

Spectrum1 5 Layer CCO IQ Meas Time1 Error Summary1 v

Ret-15 dBm Ret 0.25 db [ Rename user vie |

Center 1 GHz Span 12.2878125 MHz |Start 0 sym Stop 41 sym
Res BW 1.27312 kHz Timelen 3.000044 ms

Ol ?)E

Your new, edited User View is now ready to use.
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2.17.2 To Resize or Rearrange Windows in a View

Sometimes you may wish to resize a window. To do this go back into the View Editor
and note the large, translucent white circles along the edges of the draggable
borders. These are the “resize handles”. You can resize the windows by dragging
these handles. Note that in their quiescent state they are slightly translucent; when
you touch one it turns solid white, indicating that it is draggable. If you touch and
drag one of them it moves the axis to which it is attached.
= el |11
KEYSIGHT |lnput RF Input Z-50 O Atten’ 10 dB (e0) Trig: Free Run Carrier Ref Freq: 1.000000000 GHz T o
C_nuphng: AC Corrections: Off Preamp: Off IF Gain: Low (CC Info: Downlink, 3 CCs. D\s( .
Align: Auto Freq Ref: Int (S) LNP: Not Enabled Basic * play
LASEl Annotation
le le Meas Summary
RB Slot Meas

Subcarrier Meas

MIMO Summary

Cross Carriers
Summary

Restore Layout
To Default
Save Layout as
New View

Drag Window Drag Window

+

®
®

o Apr 19, 2016
CHIG I [l a5y

Another feature that comes with the View Editor is the ability to move windows
around. You do this by dragging the four-arrow objects in the center of the window;
the whole window goes along. Actually you can touch and drag anywhere in the
window (except on one of the arrows or the delete circle) and it will drag, but the
four-arrow objects give you an indication and a convenient finger target.
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The outline of the window appears as it is being dragged. When you start to drag a
window, target symbols appear in the other windows:

Specfrum Analyzer 2  |Real-Time SA 1 LTE & LTE-AFDD 1 v +
Swept SA Spectrum & PvT Modulation Analysis
KEYSIGHT |mput: RF Input Z-50 O Atten: 10 dB (e0) Trig: Free Run Caier Ref Freq: 1.000000000 GHz
‘Coupling: AC (Corrections: Off Preamp: Off IF Gain: Low \CC Info: Downlink, 3 CCs
\Align: Auto Freq Ref: Int (S) LNP: Not Enabled Basic *
NFE: Off

Meas Summary

RB Slot Meas
Subcarrier Meas

MIMO Summary

Cross Carriers
Summary

Restore Layout
To Default

Save Layout as
New View

Sy -

Apr 19, 2016
== Rlel ? 155043 P

If you drop a window on one of the targets, it swaps positions with the target
window. If you drag a window’s center into another window, green stripes appear on
the edges to show you where the window will go when you release it:

Spectrum Analyzer 2 |Real-Time SA 1 LTE & LTE-AFDD 1 v +
Swept SA Spectrum & PvT Modulation Analysis
KEYSIGHT [nput: RF Input Z: 50 Q Atten: 12 dB (e2) Trig: Free Run Carrier Ref Freq- 1.000000000 GHz
Coupling: AC Corrections: Off Preamp: Off IF Gain: Low (CC Info: Downlink, 3 CCs
Align: Auto Freq Ref: Int (S) LNP: Not Enabled
NFE: Off

Basic *
Annotation
yer CCO Errx or Spectrum1 ¥ Meas Summary

Ref0 %
RB Slot Meas

Subcarrier Meas

MIMO Summary

Cross Carriers
Summary

Restore Layout
To Default

Move Window Save Layout as
New View

o Apr 19, 2016
=. ") (N - ? 2[";4:351PM.
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When you hover over one of the stripes it gets dimmer, to show the position the
window being dragged will take on. If you release a window over an inner stripe, the
window you are dragging and the window over which you were hovering resize to
share the space the target window originally occupied. If you release a window over
an outer stripe, as shown below, the window you are dragging takes on a new
position outside the array of other windows:

Pulse 1 Spectrum Analyzer 2 |Real-Time SA 1 7 SN
Pulse Swept SA Spectrum & PvT + Display ¥l%,<

KEYSIGHT |[input RF Input Z- 50 O [Atten: 10 dB (eD) Trig: Free Run Carrier Ref Freq: 1.000000000 GHz = =
Coupling: AC Corrections: Off Preamp: Off IF Gain: Low CC Info: Downlink, 3 CCs = D‘iaf
Align: Auto Freq Ref Int (S) LNP- Not Enabled Lz

NFE: Off Basic

Annotation
Meas Summary

M z
Move Windimpss Carriers

Summary

Restore Lay
T

Res BW 15 kHz

1] Apr 19, 2016
"N g) - ? 217:13PM'
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Spectrum Analyzer 2 |Real-Time SA 1 LTE & LTE-AFDD 1 v + Displ
s Swept SA Spectrum & PvT Modulation Analysis play
KEYSIGHT [input RF Input Z- 50 0 Atten 10 dB (e0) Trig: Free Run Carmier Ref Freq: 1.000000000 GHz - =
Coupling: AC Corrections: Off Preamp: Off IF Gain: Low CC Info: Downlink, 3 CCs =L [;‘?a"
Align: Auto Freq Ref: Int (S) LNP- Not Enabled [HE5Y

i
NFE: Off 2= ~
Annotation

le E Meas Summary

RB Slot Meas

Subcarrier Meas
Drag Window Drag Window
MIMO Summary

Cross Carriers
Summary

Restore Layout
To Default

Save Layout as

Drag Window New View

$

Drag Window

+

®
&

] Apr 19, 2016
=. q (5' - ? 2‘_‘:7:4ZF’M

In either case, one or more of the remaining windows resize to occupy the space
formerly occupied by the window you were dragging.

2.17.3 To Delete a Window from a View

The View Editor also lets you delete a window. To do this, tap one of the circled red
X’s, as shown below.

There has to be more than one window for you to see the circled red Xs.

Bluetooth Mode User's & Programmer's Reference 140



141

2 User Interface
2.17 View Editor

Pulse 1 Spectrum Analyzer 2 |Real-Time SA 1 LTE & LTE-AFDD 1 Displ
Pulse Swept SA Spectrum & PvT Modulation Analy: pay
KEYSIGHT |inputRF Input Z:50 O Atten: 12 dB (e2 Trig: Free Run 7 Meas
Coupling: AC Corrections: Off Preamp: Off IF Gain Low 3 =2 [;‘?‘“T
Align: Auto Freq Ref: Int () LNP- Not Enabled Basic * Ispiay
NFE: Off
Annotation

LI, LI, Meas Summary

RB Slot Meas

Subcarrier Meas
Drag Window Drag Window

i MIMO Summary

Cross Carriers
Summary

Restore Layou!

Drag Window

%

Drag Windew

$

19, 2016

Now press the View Editor button (the blue hand) to exit the View Editor. At this
point, you have an edited Predefined View, as shown by the * next to Basic:

Pulse 1 Spectrum Analyzer 2 |Real-Time SA 1 LTE & LTE-AFDD 1 v +
Pulse N Spectrum & PvT Modulation Analysis
KEYSIGHT |nput:RF Input Z: 50 O Atten: 10 dB (e0) Trig: Free Run (Carrier Ref Freq: 1.000000000 GHz [Tes
Coupling: AC Corrections: Off Preamp: Off IF Gain: Low CC Info: Downlink, 3 CCs. 65_37
Align: Auto Freq Ref: Int (S) LNP- Not Enabled Basic * ISspay
NFE: Off
Annotation
1 Layer CCO IQ Meas1 3 r CCO Error Vector Spectrum1 ¥ |5 Layer CCO 1Q Meas Time1 Meas Summary

Ref 0.25 dB
RB Slot Meas

Subcarrier Meas

MIMO Summary

Cross Carriers
Summary

Restore Layout
To Default

2 H ¥ 1 T 1 N Save Layout as
carrier . 1 1 H H New View

-1.215 12146 |Start-300 carrier Stop
Res BW 15 kHz TimelLen 42 Sym |Res BW 15 kHz elen 42 Sym

2 pectrum v

Center 1 GHz Span 122876125 MHz |Start 0 sym Stop 41 sym
Res BW 1.27312 kHz TimelLen 3.000044 ms

Ol ? )Y

When you are finished with it, you can restore the Layout to the default for Basic by
pressing “Restore Layout to Default”. Or you can save your edited View as a “User
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View” (if you exit the measurement without saving the edited View, the instrument
will save it for you as a User View called “Autosaved”).

If you clone the current Screen by pressing the “+” tab, the modified Predefined
View will be saved as a User View called “Autosaved”, and it will be available in the
new Screen.

2.17.4 To Save a User View

See also "Transferring User Views Between Instruments" on page 144

To save your new View as a User View, tap the “Save Layout as New View” control.
You will get an alpha keyboard that lets you name your new View; the default is the
old View name with a number. Below, we have typed in “My New View”:

Pulse 1 Spectrum Analyzer 2 |Real-Time SA 1 - v |- '
Pulse Swept SA Spectrum & PvT + bl [
KEYSIGHT  |[input: RF Input Z: 50 0 Atten: 10 dB (e0) Trig: Free Run Carrier Ref Freq: 1.000000000 GHz = —
[re) Coupling: AC Corrections: Off Preamp: Off IF Gain: Low CC Info: Downlink, 3 CCs. e vieas
Align- Auto Freq Ref: Int (S) LNP: Not Enabled - Display
NFE. Off e
Annotation
¥ |3 Layer CCOEn or Spectrum! ¥/ 5 Layer CCO IQ e Meas Summary
Brn
- RB Slot Meas

Subcarrier Meas

MIMO Summary

Cross Carriers
Summary

Restore Layout
To Default

-1.243 . . I i I T Save Layout as

15 kH New View

2 CCO Spectrumi

When you tap “Done”, the View is saved:
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Pulse 1 Spectrum Analyzer 2 |Real-Time SA 1
Pulse Swept SA Spectrum & PvT
KEYSIGHT |input: RF Input Z-50 0
GO [Gouing: Corrections: Off
Align- Auto Freq Ref Int (S)
NFE: Off

¥ |3 Layer Error Vector Spectrum1

Atten: 10 dB (e0)

LTE & LTE-AFDD 1

Display Al

(Carrier Ref Freq: 1.000000000 GHz Vi Moas
CC Info: Downlink, 3 CCs. lew Vieas

LNP: Not Enabled

Display
Basic

Annotation
Meas Summary
RB Slot Meas

Subcarrier Meas

MIMO Summary

Cross Carriers
Summary

User View

My New View

Delete User View

Notice the User View region which has appeared on the menu panel above, with the
new User View called “My New View. Notice also that “Basic” has returned to its
original, unedited state and the * is gone from its name. Note also that “Restore
Layout to Default” is grayed out. Note also that if you go to the Mode/Meas dialog,
you will see the User View there as well:

Mode / Measurement / View Selector

To launch 89600 VSA press the button below.

89600 VSA

R e LTE & LTE-AFDD 1

Spectrum Analyzer
Real-Time Spectrum Analyzer
1Q Analyzer (Be

W-CDMA with HS|

Phase Ni

Noise Figure

Analog Demod

LTETDD & LTE-ATDD

Pulse

Display

Delete All But

Delete This Screen This Screen

Channel Power

Occupied BW Meas Summary
ACP RB Slot Meas
SEM Subcarrier Meas
Spurio MIMO Summary

Transmit On/Off Power Cross Carriers Summary

Conformance EVM My New View
FPower Stat CCDF
Menitor Spectrum

1Q Waveform

Cancel
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When naming a new View, you must choose a name that is not already in use for any
User View in any measurement; this is because User Views get written to permanent
memory and are available to all instances of the Measurement in any screen. They
survive a Mode Preset and also survive shutdown and restart of the application.

Transferring User Views Between Instruments

To transfer a User View to another instrument, you must copy the desired file to a
portable drive or to your network and then copy it to the target instrument.

When you save a User View, a file is created (or updated if it already exists)
containing all the User Views for the current measurement. All of these files are
saved on the D: drive in the instrument, in the folder:

D:\Users\Instrument\My Documents\UserViews

(assuming you are logged in as Instrument, which is the default).

Look for the file for your measurement. The file naming convention is:

ModeName .MeasName. layout

Where ModeName is the long-form SCPI parameter for the : INST: SEL command for
your Mode, and MeasName is the long-form SCPI parameter for the : CONF command

for your Measurement.

For a full list of all ModeName parameters, see Index to Modes in "Mode" on page 63.

The following is a full list of all MeasName parameters.

Measurement Name

ACP, Adjacent Channel Power
AM

AM Depth

Amplitude Probability Distribution
Audio Distortion

Audio Frequency

Audio Level

Audio SINAD

Automatic Direction Finder
Channel Power

Code Domain

Combined GSM

Combined WCDMA

Complex Spectrum
Conformance EVM

Custom OFDM
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SCPIID
ACPower
AM

AMD

APD
AUDDist
AUDFreq
AUDLevel
AUDSinad
ADF
CHPower
CDPower
CGSM
CWCDma
SPECtrum
CEVM
OFDM
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Measurement Name
Digital Demod
Disturbance Analyzer

EDR In-band Spurious Emissions

EVM

Fast Capture

Fast Spectrum

FM

FM Deviation

FM Stereo

Frequency Counter
Frequency Scan

GMSK Phase & Freq Error
Group Delay

Harmonics

HRP UWB Demodulation

Instrument Landing System

|Q Waveform

LE In-band Emissions
List Power Step

List Sequencer

List Sweep

Log Plot

LoRa (CSS) Demodulation
Marker Beacon

Mod Accuracy
Modulation Analysis
Modulation Distortion
Modulation Rate
Modulation SINAD
Monitor Spectrum
Noise Figure
Occupied BW /
Output Spectrum BW
Output RF Spectrum

Phase and Amplitude vs Time

SCPIID
DDEMod

DANalyzer
IBSPurious
EEVM
FCAPture
FSPectrum
FM
FMDeviation
FMStereo
FCOunter
FSCan
PFERror
GDELay
HARMonics
HUWB

ILS
WAVeform
IBEMissions
LPSTep
LSEQuencer
LIST

LPLot

LORA

MBE

RHO

EVM
MODDist
MODRate
MODSinad
MONitor
NFIGure
OBWidth

EORFspectr
PAVTime
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Measurement Name SCPIID

PM PM

PM Deviation PMDeviation
Power Amplifier PAMPlifier
Power Control PCONtrol
Power Stat CCDF PSTatistic
Power vs Time EPVTime
Pulse PULSe

QPSK EVM EVMQpsk
Real Time Scan RTSC

RF Power RFPower
SEM SEMask
Spectral Flatness FLATness
Spectrum & PvT RTSA

Spot Frequency SFRequency
Spurious Emissions SPURious
Streaming STReaming
Strip Chart SCHart
Swept SA SANalyzer
TOI TOI
Transmit Analysis TX

Transmit On/Off Power PVTime
Transmit Power TXPower
(Burst Power)

Tuned RF Level TRFLevel
Tuned RF Level with Tracking TTRF

Tx Band Spur ETSPur
VHF Omni-Directional Range VOR
Examples:

- The User View file for the Swept SA measurement is SA.SANalyzer.layout

- The User View file for the ACP measurement in the WCDMA mode is
WCDMA.ACPower. layout

Copy the desired file to a thumb drive or to your network. Then go to the target
instrument and copy the file into the D: \Users\Instrument\My
Documents\UserViews directory on that instrument (again, assuming you are
logged in as Instrument).
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Note that copying this file to another instrument will overwrite the file already in that
instrument, if any, and will destroy any User Views that might have been created on
that instrument.

Note that when you delete the last User View for a measurement, the file is removed.

2.17.5 To Rename a User View

You can rename a User View by selecting that View and tapping “Rename User
View.” You can also re-edit a User View; if you do this, an asterisk will appear next to
the User View’s name. You can then tap “Re-Save User View to save it back to its
existing name, or “Save Layout as New View” to add another, new User View.

2.17.6 To Delete a User View

You can delete a User View by doing the following:

1. Fromthe "Mode/Meas/View Dialog" on page 62, or from the View menu, select
the User View that you want to delete

2. Switch to the Display menu
3. Select the View tab

4. Tap Delete User View

2.17.7 To Delete All User Views

You can delete all User Views by tapping “Delete All User Views.” The default view
becomes the current view for the Measurement if a User View was the current view
when this control was pressed.

2.17.8 Use Case: Displaying Marker and Peak Tables

One common application for User Views is to create a View that allows the Spectrum
Analyzer to display both a Marker Table and a Peak Table at the same time. To do
this, simply add a Marker Table Window and a Peak Table window to the Spectrum
window of the Swept SA measurement. The result is shown below; note that the new
View has been named “Marker Table & Peak Table”:
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Spectrum Analyzer 2 Y Real-Time SA 1 LTE & LTE-AFDD 1 +
Swept SA Spectrum & PvT Modulation Analysis
KEYSIGHT [input RF Input Z- 50 0 Atten- 10 dB PNO: Fast Avg Type: Power (RMS) 2
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Fres Run

Align: Auto Freq Ref: Int (S) LNP: Not Enabled IF Gain: Low
NFE: Off Source: Off Sig Track: Off

Meas
Display
Normal

Annotation
1 Spectrum v AMkr1 0 Hz]6 Peak Table v Spectrogram

Scale/Div 10 dB Ref Level 0.00 dBm Band Power 8.13 dB
Frequency Trace Zoom
1043110000 GHz 6

)( 5 ; 35 » Zone Span

User View

Marker Table &
Peak Table

Restore Layout
To Default

H:

0000 GHz -74.53 dBm Save Layout as
New View

Delete User View

Center 13.26 GHz Video BW 300 kHz" Span 26.49 GHz| 20
Res BW 3.0 MHz Sweep 66.4 ms (1001 pts))|

5 Marker Table v

MODE TRC SCL FUNCTION FUNCTION WI FUNCTION VALUE
A2 il f 8.135 dB_Band Power [ Hz (A 8.13 dB
F 1 f - Bm Band Power -47 51 dBm
F 1 f p. -62.39 dBm
A5 1 f dB
F 1 f -

NOTE: There are legacy displays like Marker Table, Peak Table, Measure at Marker
and Gate View, which are not Views but special display modes. These are retained
for backwards compatibility, however they are turned on and off with switches and
do not use the View system. Turning on one of these switches does not create a
modified View, it merely adds the specified window to the current View; turning the
switch back off removes the window. While the switch is on, NO View shows as
selected in the View menu. These switches are grayed out if you are in a modified
View or a User View. Since only one of these switches can be on at a time, and
because these switches turn off on a Preset, User Views offer a superior way of
adding windows than using the switches.

Some measurements do not support User Views; these do not allow adding,
deleting or rearranging windows, however they do allow resizing windows. In these
measurements you can get into the View Editor but the Add icons, Delete icons and
Move icons will not appear. You can still resize the windows and in some cases (e.g.
Noise Figure) you can still change window contents.

2.17.9 View Editor Remote Commands

Remote Commands for User Views can be found in the documentation for the
Display, View tab.
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2.18 Multiscreen

You can configure up to 16 different Screens at a time. Normally, you only see one
Screen, and the set of configured screens is shown across the top of the display in a
series of "Screen Tabs" on page 671. Touching any screen’s tab brings it to the
foreground, makes it the current Screen and starts it updating.

Spectrum Analyzer 1 |Spectrum Analyzer 2 LTE & LTE-AFDD 1 Analog Demod 2 1Q Analyzer 1
Swept SA Swept SA Power Stat CCDF FM Complex Spectrum + ﬁ sy

KEYSIGHT [input RF Input Z: 50 0 Atten 12 dB Trig: Free Run Center Freq: 1 000000000 GHz
Coupling: AC Preamp: Off Det: Peak |Avg Type: Voltage Center Frequency
‘Align: Auto LNP: Not Enabled 100 % POI: 44.22 s 1.000000000 GHz
G PNO- Best Wide

Span (Acq BW)

7 Density v 10.0000000 MHz

Scale/Div 10 dB Ref Level 0.00 dBm

Full Span
Start Freq
995.000000 MHz
Stop Freq
1.005000000 GHz
CF Step
1.000000 MHz

Auto
Center 1.000000 GHz Span 10.000 MHz Man
Res BW 47.9 kHz Acq Time 80.000298 ms (821 pts) Freq Offset
4 Waterfall

276

Display Trace 1 Start Time 56.0027 s 0Hz

9| oct2s,
T | 102443 8m

Multiscreen view lets you display all of the configured Screens at once.

You can switch to Multiscreen View by pressing this button in the "Control Bar" on
page 110 at the bottom right of the screen:

LI
L]

Multiscreen View looks like this:
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Spectrum Analyzer 1 Spectrum Analyzer 2 Real-Time SA 1 + n
Swept SA Swept SA Spectrum & PVT

1 Spectrum 1 Spectrum 7 Density Center Frequency
Scale/Div 10 dB 1.000000000 GHz

Span (Acq BW)
10.0000000 MHz

Start Freq
995000000 MHz
Stop Freq
1.005000000 GHz

CF Step
1.000000 MHz.

Frequency

Center 3.000 GHz Span 6.160 GHzCenter 999.979 MHz Span 12.70 MHz|
Res BW 3.0 MHz Sweep 10.3 ms (1001 pts)Res BW 120 kHz Sweep 1.00 ms (1001 pts)|@mmm 5

LTE & LTE-AFDD 1 Analog Demod 2 1Q Analyz Auto

Power Stat CCDF FM Complex Spectrum el

Metrics Graph 3 AF Spectrum v Spectrum

Ref Value 100.000 kHz Scale/Div 10.00 dB
Average Powel

51.

100 %

10%
1Q Waveform

01% Scale/Div 100.0 mV

0.01%

% &
0.001% 0.00 dB 2000 dB|AF Start Freq0Hz  AF Stop Freq 20.000 kHz]
e info BW 6.0000 MHz AF Res BW 180 Hz

o o 015
w9~ | ? 102417 Am | &2

While in Multiscreen View, the button changes from a black background to a blue
background:

To exit Multiscreen view, tap the button again.
Multiscreen View cannot be activated if only one screen is configured.

Each Screen contains one Mode, each Mode contains one Measurement, and each
Measurement contains a number of Windows arranged in Views. You can configure
multiple instances of the same Mode along with any combination of other Modes.

In Multiscreen View, just as in Single Screen View, only one screen is active.

You switch Screens by tapping the Screen Tab you want, or when in Multiscreen
View, you can tap the Screen itself. When you switch Screens, the current Screen’s
state and measurement results are preserved, the new Screen’s previous state and
data are loaded, and the new Screen starts running its Mode.

In Multiscreen View:

- The Meas Bar does not display
- The Screens are presented in an array of equal size boxes, except where the

number of Screens means some have to be different sizes (as when you have 3
Screens, 5 Screens, etc.).
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- Each Screen has a tab that contains the name of the Mode and Measurement in
the box and a number associated with the instance of that Mode. You can enter a
custom Screen name that replaces the Mode name, by going into the
Mode/Meas dialog

- There is always one and only one selected Screen. It is indicated by a blue tab.
Only the selected Screen is actually running a measurement and updating its
display

- The selected window in the selected screen is the context for the current menus.
It is the only window on the display with a blue border

- Asyou go from screen to screen, each screen remembers the last menu that was
active in that screen and restores it as the active menu

In Multiscreen View, as in Single Screen View, tapping the blue tab or pressing the
Mode/Meas front panel key opens the "Mode/Meas/View Dialog" on page 62 which
allows you to change the Mode (or Measurement or View) being displayed in that
Screen.

Remote :INSTrument:SCReen:MULTiple[:STATe] OFF | ON | @ | 1

Command :INSTrument:SCReen:MULTiple?

Example :INST:SCR:MULT ON

Notes If only one screen is configured, attempting to set Multi-Screen ON generates the error “-221, Settings
conflict; Multi-Screen requires >1 screen”

Preset OFF

For more information, see the following:

- "Select Screen" on page 1571

- "Screen List (Remote only command)" on page 152

2.18.1 Select Screen

You can select a screen by touching its tab or, in "Multiscreen" on page 149 mode,
touching the screen itself. Selecting the Screen activates the screen and suspends
the previously selected screen (if any).

Remote :INSTrument:SCReen:SELect <screen name>

Command :INSTrument:SCReen:SELect?

Example :INST:SCR:SEL “Baseband”

Notes If the <screen name> is specified but not found in the list of Screens, the error message “-224, Illegal
parameter value; Screen Name not found” is generated
If the display is disabled (via : DISP:ENAB OFF) then the error message “-221, Settings conflict;
Screen SCPI cannot be used when Display is disabled” is generated
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Preset Returns the name of the active screen

2.18.2 Screen List (Remote only command)

You can obtain a list of currently configured Screens. This permits your remote
program to manage screens for selection, renaming, or deletion.

Remote :INSTrument:SCReen:CATalog?

Command

Example :INST:SCR:CAT?

Notes The query response is a comma separated list of Screen Names. If anly T Screen is configured, there is

no trailing comma

For R&S compatibility, the following query is also available:
:INSTrument:SCReen:LIST?

Preset Returns list of currently configured Screens
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2.19 Fullscreen

The Fullscreen button is in the "Control Bar" on page 110, at the lower right corner
of the display.

When Full Screen is pressed the measurement window expands horizontally over
the entire instrument display. The screen graticule area expands to fill the available
display area.

It turns off the display of the menu panel, however the controls that drop down from
the Meas Bar and on-screen annotation are still available, and you can still drag the
trace and markers and perform a pinch zoom, so you can still operate the
instrument.

Pressing Full Screen again while Full Screen is in effect cancels Full Screen.

You can get even more screen area for your data display by turning off the Meas Bar
using the Annotation tab of the Display menu)

Full Screen is canceled by the Preset key.

Remote :DISPlay:FSCReen[:STATe] OFF | ON | @ | 1

Command :DISPlay:FSCReen[:STATe]?

Notes This was set to Off by :SYST:DEF MISC in MXAT, but not by Preset. It is no longer set Off by :SYST:DEF
MISC, since it is now meas global instead of mode global

Preset Unaffected by Preset but set to Off by Restore Misc Defaults or shutdown and restart

State Saved Not saved in instrument state

Backwards :DISPlay:MENU[:STATe] OFF | ON | @ | 1

ggmpat|b|l|ty This emulates ESA full screen functionality, which is the same as the FSCReen command in PSA except

P that the sense of on/off is reversed (that is, OFF means the menus are OFF, so Fullscreen is ON) and the

default is ON (meaning Fullscreen is OFF)

Backwards In ESA/PSA, Full Screen was turned on with a softkey, so pressing any other key turned Full Screen off.

Compatibility In the X-Series, because a hardkey is provided to turn this function on and off, pressing any other key

Notes no longer turns off Full Screen
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X-Series Signal Analyzers
Bluetooth Mode User's & Programmer's Reference

3 Bluetooth Mode

Bluetooth Mode provides embedded transmitter test application on X-Series
platforms to achieve R&D test solutions.

The following Radio Standards are supported:
- Basic Bluetooth (BT)

- EDR (Enhanced Data Rate), which offers enhanced data rates by using Phase
Modulation (DPSK) as well as Frequency Modulation (GFSK)

- Low Energy( LE), which is based on Basic Bluetooth but uses less power

Example :INST:SEL BT
:INST:NSEL 228
Dependencies The mode must be installed and licensed in your instrument before it is available for use
Status Bits/OPC Changing modes resets all SCPI status registers and mask registers to their power-on defaults.
dependencies Therefore, event or condition register masks must be re-established after a mode change

AN KEYSIGHT 154



3 Bluetooth Mode
3.1 Measurement Commands

3.1 Measurement Commands

The commands for selecting each measurement are shown below. The commands
relating to the Views and Windows for each measurement are described in the
documentation for each measurement.

Example :CONFigure:ACPower

Selects Adjacent Channel Power measurement. This is a special Bluetoath version of Adjacent Channel
Power, not the same as the ACP Power Suite measurement

:CONFigure:0BWidth

Selects Output Spectrum BW (OBW). This measurement is the same as the 0BW measurement in the
Power Suite, which appears in several Modes
:CONFigure:MONitor

Selects Monitor Spectrum measurement from the Power Suite
:CONFigure:TX

Selects Transmit Analysis measurement
:CONFigure:IBEM

Selects LE In-band Emissions measurement
:CONFigure:IBSP

Selects EDR In-band Spurious Emissions measurement
Preset TX

State Saved Instrument State
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3.2 Transmit Analysis Measurement

Transmit Analysis is a measurement that combines multiple measurementsin a
single package. If Radio Std is Basic or Low Energy, it includes Output Power,
Modulation Characteristics and ICFT (Initial Carrier Frequency Tolerance). If Radio
Std is EDR, it includes Relative Transmit Power, Differential Phase Decoding, Carrier
Frequency Stability and Mod Accuracy.

The goal of this measurement is to provide all necessary measurement results at
once in the fastest time.

Measurement Commands

The general functionality of "CONFigure" on page 1488, "INITiate" on page 1489,
"FETCh" on page 1489, "MEASure" on page 1491, and "READ" on page 1490 are
described in the section SCPI Operation and Results Query in the topic
Programming the Instrument.

The following measurement commands and queries are used to configure the

measurement:

:INITiate:TX Initiates a trigger cycle for the TX measurement, but does not
return any data. You must then use : FETC:TX[n]? toretrieve
data
Does not change any measurement settings

:CONFigure? Returns the long form name of current measurement, in this
case, TX

:CONFigure:TX Selects TX measurement with Meas Setup settings in preset
state - same as "Meas Preset" on page 258

:CONFigure:TX:NDEFault Selects TX measurement without affecting settings

The following queries are used to retrieve the results (see "Remote Command
Results" on page 156):

:FETCh:TX? Retrieves the data specified by n

:MEASure:TX Switches to TX measurement, restores default values, starts the measurement,
[n]? then retrieves the data specified by n

:READ:TX[n]? Starts the measurement, then retrieves the data specified by n

Remote Command Results

All scalar results for this measurement are contained in one table, and there is one
equivalent subopcode for the remote results. Remote users can use this equivalence
by visually inspecting the corresponding summary trace on the display, or by using
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:CALC:DATA queries, which programmatically describe the corresponding summary
traces.

The following table describes the results returned by the : FETCh, :MEASure, and
:READ queries listed above, according to the index value n.

Return Value
0 The captured raw data
1 Returns 27 comma-separated scalar results

Results T - 12 apply to Basic or Low Energy packets
- Results 13 - 24 apply to EDR packets
- Results 1-2 and 14-19 apply to QHS packets

Results 26 - 27 are the common results

As the packet type is auto-determined, the results for the signal being analyzed will be computed. Any results that
are not available return 9.91E+37 (NaN)

Results are returned in the following order:

# Item Unit, if any

1 GFSK Avg Power/Avg Packet Power dBm

2 GFSK Peak Power/Peak Packet Power dBm

3 Af1 Avg Hz

4 Af2 Avg Hz

5 Min AfT Max Hz

6 Max AfT Max Hz

7 Min Af2 Max Hz

8 Max Af2 Max Hz

9 Af2 > 115 kHz

10 Af2 Avg/AfT Avg

[N ICFT for Basic Hz
Freq offset for LE

12 Max Frequency Drift Hz

13 Max Drift Rate Hz

14 Freq Offset wi Hz

15 Freq Offset wo Hz

16 Freq Offset wi+wo Hz

17 RMS DEVM %
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n Return Value

#

18
19
20
21
22
23
24
25
26
27

D o1 A~ W N

Item

Peak DEVM

99% DEVM for EDR/QHS modulation
GFSK Avg Power

DPSK Avg Power

Relative Power (DPSK Avg Power - GFSK Avg Power)
BER

Bit Errors

Guard Interval

Packet Type*

Payload Length

Demod Waveform trace/ Demod IQ trace
Block frequency error trace

Block RMS DEVM trace

Block Peak DEVM trace

Returns comma-separated scalar results for Basic or Low Energy packets

Results are returned in the following order:

O N OO O B~ W N/ F=

—_ A A O
DD o1 A~ W NN = O

Item

Packet Type*

Payload Length

Max GFSK Avg Power
Min GFSK Avg Power
Avg GFSK Avg Power
Max GFSK Peak Power
Min GFSK Peak Power
Avg GFSK Peak Power
Max Af1 Avg

Min Af1 Avg

Avg AfT Avg

Max Af2 Avg

Min Af2 Avg

Avg Af2 Avg

Max Af1 Max

Min AfT Max
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Unit, if any
%

%

dBm

dBm

dB

%

bits

Unit, if any

bits

dBm
dBm
dBm
dBm
dBm
dBm

Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
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Return Value
#
17
18
19
20
21
22
23
24
25

26

27

28
29
30
31
32
33
34

35

36

37
38

Returns comma-separated scalar results for EDR packets

Item

Max Af2 Max

Min Af2 Max

Max value of Af2 > 115 kHz

Min value Af2 > 115 kHz

Avg value Af2 > 115 kHz

Max value of Af2 Avg/Af1 Avg

Min value of Af2 Avg/AfT Avg

Avg value of Af2 Avg/AfT Avg

Max ICFT for Basic

Max Freq offset for LE

Min ICFT for Basic

Min Freq offset for LE

Avg ICFT for Basic

Avg Freq offset for LE

Max value of Max Frequency Drift
Min value of Max Frequency Drift
Avg value of Max Frequency Drift
Max value of Frequency Drift Rate
Min value of Frequency Drift Rate
Avg value of Frequency Drift Rate

Coding Scheme for LE TM coded signal

0.0 means S=8, 1.0 means 5= 2
Coding Scheme for LE TM coded
0.0 means S=8, 1.0 means S=2
Max value of Initial Frequency Drift
Min value of Initial Frequency Drift

37. Avg value of Initial Frequency Drift

Results are returned in the following order:

#

1
2
3

ltem

Packet Type*
Payload Length
99% DEVM value

Unit, if any
Hz
Hz

Hz

Hz

Hz

Hz
Hz
Hz
Hz
Hz
Hz

Hz
Hz
Hz

Unit, if any

bits
%
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n Return Value
# Item
4 99% DEVM rate
5 Max Freq Offset wi
6 Min Freq Offset wi
7 Avg Freq Offset wi
8 Max Freq Offset wo
9 Min Freq Offset wo
10 Avg Freq Offset wo
1 Max Freq Offset wi+wo
12 Min Freq Offset wi+wo
13 Avg Freq Offset wi+wo
14 Max RMS DEVM
15 Min RMS DEVM
16 Avg RMS DEVM
17 Max Peak DEVM
18 Min Peak DEVM
19 Avg Peak DEVM
20 Max GFSK Avg Power
21 Min GFSK Avg Power
22 Avg GFSK Avg Power
23 Max DPSK Avg Power
24 Min DPSK Avg Power
25 Avg DPSK Avg Power
26 Max Relative Power (DPSK Avg Power - GFSK Avg Power)
27 Min Relative Power (DPSK Avg Power - GFSK Avg Power)
28 Avg Relative Power (DPSK Avg Power - GFSK Avg Power)
29 Max BER
30 Min BER
31 Avg BER
32 Max Bit Errors
33 Min Bit Errors
34 Avg Bit Errors
35 Max Guard Interval
36 Min Guard Interval
37 Avg Guard Interval
8 For Basic or LE packet, returns full packet demod bits
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Unit, if any
%
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
%

%

%

%

%

%
dBm
dBm
dBm
dBm
dBm
dBm
dB
dB
dB
%

%

%
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n Return Value
For ather packets, returns -999.0
9 For LE primary Advertising channel PDU, returns 64 float data
1~48 is AdvA, 49 ~64 is PDU header (LSB first)
For ather packets. returns -999.0
10 For LE reference signal with CTE filed, returns CTE info bits (8 float values, LSB first)
For other packets. returns -999.0
N Returns 25 comma-separated scalar results for QHS packets
If no result is available, NaN (9.91E+37) is returned
Results are returned in the following order:

# Item Unit, if any
1 Packet Type*
2 Payload Length bits
3 99% DEVM value %
4 99% DEVM rate %
5 Max Avg Packet Power dBm
6 Min Avg Packet Power dBm
7 Avg Avg Packet Power dBm
8 Max Peak Packet Power dBm
9 Min Peak Packet Power dBm
10 Avg Peak Packet Power dBm
[N Max Freg Offset wi Hz
12 Min Freq Offset wi Hz
13 Avg Freq Offset wi Hz
14 Max Freq Offset wo Hz
15 Min Freq Offset wo Hz
16 Avg Freq Offset wo Hz
17 Max Freq Offset wi+wo Hz
18 Min Freq Offset wi+wo Hz
19 Avg Freq Offset wi+wo Hz
20 Max RMS DEVM %
21 Min RMS DEVM %
22 Avg RMS DEVM %
23 Max Peak DEVM %
24 Min Peak DEVM %
25 Avg Peak DEVM %
12 Returns 14 comma-separated scalar results for Channel Sounding packet
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n Return Value
If no result is available, NaN (9.91E+37) / -999 is returned
Results are returned in the following order:

Avg CS SYNC Packet Power (dBm)
Peak CS SYNC Packet Power (dBm)
CS SYNC Freq Offset (Hz)
Fractional Timing Error (ns)
Reference Power Level (dBm)
SSPCT1 (rad)

SS PCT2 (rad)

Access Address Quality:

o0 N O o A W N

- 0:Noerror
- 1:Biterrors

- 2:Notfound
9 Number of payload bit errors
10 CS Tone Freq Offset (Hz)
11 Fractional Freq Offset (ppm)
12 Phase Correction Term |
13 Phase Correction Term Q
14 Stable Phase (degrees)

*Packet type is returned as an integer number, as listed in the table below:

Packet Type Value Packet Type Description
-1 Invalid
Null
Poll
FHS
DM1
DH1
HV1
HV2
HV3
DV
AUXT
DM3

— O 0O N OO o &~ W N — O

o
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Packet Type Value Packet Type Description
1 DH3

14 DMb

15 DHb

20 EDR2DH1

22 EDR2EV3

23 EDR3EV3

24 EDR3DH1

26 EDR2DH3

27 EDR3DH3

28 EDR2EV5

29 EDR3EVS

30 EDR2DH5

31 EDR3DHb5

33 ULPReference

34 LE 2M Reference
35 LE Coded

36~42 LE primary advertising channel PDU
43 CSSYNC

44 CS Tone

45 CS SYNC + CS Tone
46 CS Tone + CS SYNC
49 QHS-P2

50 QHS-P3

51 QHS-P4

52 QHS-P5

53 QHS-P6

3.2.1 Views

The Transmit Analysis measurement has four predefined views, as follows.

Some of these are multiple-window views. When in a multiple-window view, you
select a window by touching it. The menu controls may sometimes change
depending on which window is selected.

Whenever the view changes, the default menu is Frequency, unless otherwise
specified in the view description.
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View
"Quad" on page 166

"RF Envelope" on page 166

"Demod Waveform" on page 166

"RF Spectrum" on page 166

"Numeric Results" on page 166

3 Bluetooth Mode
3.2 Transmit Analysis Measurement

Windows

"RF Envelope Graph" on page 167
"Demod Waveform Graph" on page 167
"RF Spectrum Graph" on page 168
"Metric Graph" on page 168

"RF Envelope Graph" on page 167
"Metric Graph" on page 168

"Demod Waveform Graph" on page 167
"Metric Graph" on page 168

"RF Spectrum Graph" on page 168
"Metric Graph" on page 168

"Numeric Results Graph" on page 172

"Channel Sounding Results" on page 167 "RF Envelope Graph" on page 167

View Selection

"Demod Waveform Graph" on page 167
"RF Spectrum Graph" on page 168
"Channel Sounding Metrics Graph" on page 173

Selects the desired measurement view from the selections listed in the table below.
There are two available commands, allowing you to select the view using either the
ID string or a numeric ID value. For more details of the commands, see:

- "View Selection by Name" on page 165

- "View Selection by Number" on page 165

In the following table:

- The Enumerated ID is used with the SCPI Command :DISP:TX:VIEW[ : SEL].

— The Numeric ID is used with the SCPI Command :DISP:TX:VIEW:NSEL.

Enumerated ID Numeric ID
QUAD 1
RFENvelope 2
DWAVeform 3
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View Name & Details
"Quad" on page 166

Provides a combination view of RF Envelope graph, Demod
Waveform graph, RF Spectrum graph and the summary data

"RF Envelope" on page 166

Provides a combination view of RF Envelope graph and the
summary data

"Demod Waveform" on page 166
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Enumerated ID Numeric ID View Name & Details

Provides a combination view of Demod Waveform graph and
the summary data

RFSPectrum 4 "RF Spectrum” on page 166

Provides a combination view of RF Spectrum graph and the
summary data

NRESults 5 "Numeric Results" on page 166

Provides a view of the summary data plus the corresponding
Limit values

CSResults 6 "Channel Sounding Results" on page 167

Quad view: RF Envelope graph, Demod Waveform graph, RF
Spectrum graph and Channel Sounding metrics

View Selection by Name

Remote :DISPlay:TX:VIEW[:SELect] QUAD | RFENvelope | DWAVeform | RFSPectrum |
Command NRESults | CSResults
:DISPlay:TX:VIEW[ :SELect]?
Example :DISP:TX:VIEW:SEL RFSP
:DISP:TX:VIEW:SEL?
Couplings If Radio Std is EDR, DWAVeform(3) will be Constellation View
Preset QUAD
State Saved Yes
Range Quad View | RF Envelope | Demod Waveform | RF Spectrum | Numeric results | Channel Sounding

Results

View Selection by Number

Displays the numeric values of the measurement results.

For a complete list of Numeric ID values for use with this command, see "View
Selection" on page 164 above.

Remote Command

:DISPlay:TX:VIEW:NSELect <integer>
:DISPlay:TX:VIEW:NSELect?

Example :DISP:TX:VIEW:NSEL 1
:DISP:TX:VIEW:NSEL?
Preset 1
State Saved Yes
Min 1
Max 6
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3.2.1.1 Quad
Windows:"RF Envelope Graph" on page 167,"Demod Waveform Graph" on page
167, "RF Spectrum Graph" on page 168, "Metric Graph" on page 168
Combination view of the RF Envelope, Demod Waveform, RF Spectrum, and the
summary data using the above 4 windows.

Example :DISP:TX:VIEW QUAD

3.2.1.2 RF Envelope
Windows: "RF Envelope Graph" on page 167, "Metric Graph" on page 168

Dual window view of the RF Envelope and Summary metrics.

Example :DISP:TX:VIEW RFENvelope

3.2.1.3 Demod Waveform
Windows: "Demod Waveform Graph" on page 167, "Metric Graph" on page 168

Dual window view of the Demod Waveform and Summary metrics.

Example :DISP:TX:VIEW DWAVeform

3.2.1.4 RF Spectrum
Windows: "RF Spectrum Graph" on page 168, "Metric Graph" on page 168

Dual window view of the RF Spectrum and Summary metrics.

Example :DISP:TX:VIEW RFSPectrum

3.2.1.5 Numeric Results
Windows: "Metric Graph" on page 168

Example :DISP:TX:VIEW NRESults

Bluetooth Mode User's & Programmer's Reference 166



3 Bluetooth Mode
3.2 Transmit Analysis Measurement

3.2.1.6 Channel Sounding Results

Windows: "RF Envelope Graph" on page 167, "Demod Waveform Graph" on page
167, "RF Spectrum Graph" on page 168, Channel Sounding Metrics Graph

Combination view of the RF Envelope, Demod Waveform, RF Spectrum, and the
Channel Sounding Metrics using the above 4 windows.

Example :DISP:TX:VIEW CSResults

3.2.2 Windows

This section describes the Windows that are available in the Transmit Analysis
measurement.

Window # Name

"RF Envelope Graph" on page 167

"Demod Waveform Graph" on page 167

"RF Spectrum Graph" on page 168

"Metric Graph" on page 168

"Numeric Results Graph" on page 172

D o1~ W N =

"Channel Sounding Metrics Graph" on page 173

3.2.2.1 RF Envelope Graph
Window #1

Displays amplitude envelope information for total acquisition time. The actual IF BW
information is displayed in the bottom left corner of the window and actual sample
interval is also displayed in the bottom right corner of the window.

The RF Envelope window appears in two views, as follows:

View Size Position
"Quad" on page 166 Half, half width Upper left
"RF Envelope" on page 166 Half, full width Top

3.2.2.2 Demod Waveform Graph
Window #2

The Demod Waveform window appears in two views, as follows:
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View Size Position
"Quad" on page 166 Half, half width Upper right
"Demod Waveform" on page 166 Half, full width Top

3.2.2.3 RF Spectrum Graph
Window #3

The RF Spectrum window displays Amplitude versus frequency information. The
spectrum is calculated by FFT with 1T0kHz RBW.

The RF Spectrum window appears in two views, as follows:

View Size Position
"Quad" on page 166 Half, half width Lower left
"Demod Waveform" on page 166 Half, full width Top

3.2.2.4 Metric Graph
Window #4
CTE Info results (CTE Time, RFU, CTE Type) are displayed in metrics window.

This window appears in the following views:

View Size Position
"Quad" on page 166 Half, half width Lower right
"RF Envelope" on page 166 Half, full width Bottom
"Demod Waveform" on page 166 Half, full width Bottom
"RF Spectrum" on page 166 Half, full width Bottom
"Numeric Results" on page 166 Full

Radio Standard: Basic or Low Energy

Name Corresponding Results Explanation
Packet Type n=6 Tst
Packet Type
Payload No scpi result
Payload Type
Payload Length n=6 2nd nnn bits
Payload Length
Average Power n=6 3rd (max) -nnn.nn dBm
n=6 4th (min)
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Name Corresponding Results Explanation
n=6 5th (avg)
GFSK Average Power

Peak Power n=6 6th (max) -nnn.nn dBm
n=6 7th (min)
n=6 8th (avg)
GFSK Peak Power

AfT Avg n=6 9th (max) -nnn.n Hz
n=6 10th (min)
n=6 11st (avg)
A1 Avg

Af2 Avg n=6 12nd (max) -nnn.n Hz
n=6 13rd (min)
n=6 14th (avg)
A2 Avg

Af1 Max n=6 15th (max) -nn.n Hz
n=6 16th (min)
M1 Max

Af2 Max n=6 17th (max) -nn.n Hz
n=6 18th (min)
Af2 Max

Af2 > 115 kHz n=6 19th (max) nnn%
n=6 20th (min)
n=6 21st (avg)
A2 > 115 kHz

Af2 Avg/ AF1 Avg n=6 22nd (max) -nnn.nn
n=6 23rd (min)
n=6 24th (avg)
Af2 Avg/AfT Avg

Max Frequency Drift n=6 28th (max) -nnn Hz
n=6 29th (min)
n=6 30th (avg)
Max Frequency Drift
Frequency Drift Rate n=6 31st (max) -nnn Hz/50 s

n=632nd (min)
n=6 33rd (avg)
Frequency Drift Rate
ICFT n=6 35th (max) -nnn.n Hz
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CTE Time
RFU
CTE Type
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3.2 Transmit Analysis Measurement

Corresponding Results Explanation
n=6 36th (min)

n=6 37th (avg)

Initial Carrier Freq Tolerance

Radio Standard: EDR

Name
Packet Type

Payload
Payload Length
99% DEVM value

99% DEVM rate

Freq Offset wi

Freq Offset w,

Wi + W,

DEVMrms

n=10 nn ps
n=10 0/1
n=10 AoA
AOD with 1 ps slot
AaoD with 2 s slot
Reserved
Corresponding Results Explanation
n=/1st
Packet Type
No scpi result
Payload Type
n=7/2nd nnn bits
Payload Length
n=/ 3rd nnn.nn %
99% DEVM value
n=7/ 4th nnn.nn %
GFSK Peak Power
n=7 5th (max) -nnn.n Hz
n=7 6th(min)
n=7 7th (avg)
Freq Offset w;
n=7 8th (max) -nnn.n Hz
n=7 9th(min)
n=7 10th (avg)
Freq Offset w,
n=7 11st (max) -nnn Hz

n=712nd (min)

n=7 13rd (avg)

Freq Offset w; + w,

n=7 14th (max) nnn.nn %
n=7 15th (min)
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Name Corresponding Results
n=7 16th (avg)
RMS DEVM

DEVMpeak n=7 17th (max)

n=718th (min)
n=7 19th (avg)
Peak DEVM
GFSK Avg Pwr n=7 20th (max)
n=7 21st (min)
n=7 22nd (avg)
GFSK Avg Power
DPSK Avg Pwr n=7 23rd (max)
n=7 24th (min)
n=7 25th (avg)
DPSK Avg Power
Rel Avg Pwr n=7 26th (max)
n=7 27th (min)
n=7 28th (avg)
Relative Avg Power (DPSK Avg Power - GFSK Avg Power)
BER n=7 29th (max)
n=7 30th (min)
n=7 31st (avg)
Bit Error Rate
Bit Errors n=7 32nd (max)
n=7 33rd (min)
n=7 34th (avg)

Bit Error

Guard Interval n=7 35th (max)
n=7 36th (min)
n=7 37th (avg)
Guard Interval

Radio Standard: QHS

Name
Packet Type

Payload Length

Corresponding Results
n=111st

Packet Type

n=112nd

Payload Length

Explanation

nnn.nn %

-nnn.nn dBm

-nnn.nn dBm

-nnn.nn dB

nnn.nn%

nnn

nnn.nn s

Explanation

nnn bits
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Name

99% DEVM value

99% DEVM rate

Average Power

Peak Power

Freq Offset wi

Freq Offset wo

DEVM

rms

DEVM e

3.2.2.5 Numeric Results Graph

Window #5

Corresponding Results
n=11 3rd

99% DEVM value
n=114th

GFSK Peak Power
n=11 5th (max)

n=11 6th (min)
n=117th (avg)
Average Packet Power
n=11 8th (max)

n=11 9th (min)
n=1110th (avg)

Peak Packet Power
n=1111th (max)
n=1112th(min)
n=1113th (avg)

Freq Offset w;

n=11 T4th (max)
n=11 15th(min)
n=11 16th (avg)
Freq Offset wy

n=1117st (max)
n=11 18th (min)
n=1119th (avg)
Freq Offset w; + w,
n=11 20th (max)
n=11 21st (min)
n=1122nd (avg)
RMS DEVM
n=11 23rd (max)
n=11 24th (min)
n=11 25th (avg)
Peak DEVM
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Explanation
nnn.nn %

nnn.nn %

-nnn.nn dBm

-nnn.nn dBm

-nnn.n Hz

-nnn.n Hz

-nnn Hz

nnn.nn %

nnn.nn %
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3.2.2.6 Channel Sounding Metrics Graph
Window #6

7 Channel Sounding

Metrics Y

Transmit Average Power
Transmit Peak Power

CS SYNC Results CS Tone Resulis
Average Power Freq Offset

Peak Power Fractional Freq Offset
Freq Offset (FFO)

Fractional Timing Error Phase Correction Term
Reference Power Level I1+jQ}

(RPL) Stable Phase (®zmd)
S5 _PCT1

55 PCT2 -—

Access Address Quality Not Found

Payload Bit Errors —

Appears in the following Views:

View Size Position

Channel Sounding Results View Half, half width Lower right

Packet Type: CS SYNC | CS Tone | CS SYNC + CS Tone | CS Tone + CS

SYNC

Name Corresponding Results Explanation

Average Power n=121st -nnn.nn dBm
CS SYNC Average Power

Peak Power n=12 2nd -nnn.nn dBm
CS SYNC Peak Power

Freq Offset n=12 3rd -nnn.n Hz
CS SYNC Frequency Offset

Fractional Timing Error n=12 4th nnn.nn ns
Fractional Timing Component of CS SYNC
packet

Reference Power Level n=12 bth -nnn.nn dBm

(RPL) Sidelobe power of sounding sequence payload

SS_PCT1 n=12 6th -n.nnn rad

PCT1 of Sounding Sequence
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Name Corresponding Results Explanation

SS_PCT2 n=12 7th -n.nnn rad
PCT2 of Sounding Sequence

Access Address Quality n=12 8th n
Access Address Quality

Payload Bit Errors n=12 9th nn
Number of payload bit errors

Freq Offset n=1210th -nnn.n Hz
CS Tone Frequency Offset

Fractional Freq Offset (FFO) n=1211th -nn.nn ppm
Fractional Freq Offset

Phase Correction Term n=1212th (I) -n.nnnnn

\I+Q\ n=1213th (J)

1Q value of Phase Correction Term of CS Tone
Stable Phase n=12 14th nn.nnn degrees
zero-mean, de-trended phase vector

3.2.3 Amplitude

Activates the Amplitude menu and selects Reference Level or Reference Value as
the active function, depending on the measurement.

Some features in this menu apply to multiple measurements. Some other features
apply only to specific measurements and their controls are blanked or grayed-out in
measurements that do not support the feature.

3.2.3.1 Y Scale

Contains controls that pertain to the Y axis parameters of the measurement. These
parameters control how data on the vertical (Y) axis is displayed and control
instrument settings that affect the vertical axis.

Ref Value
Controls the Y value of the selected trace at the Reference Position. The
functionality depends on the selected window.

Remote :DISPlay:TX:WINDow[1]|2|3:TRACe:Y[:SCALe]:RLEVel <real>

Command :DISPlay:TX:WINDow[1]|2|3:TRACe:Y[:SCALe]:RLEVel?

For Window numbers, see "Backwards Compatibility SCPI" on page 175
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Example #1 - RF Envelope Window:
:DISP:TX:WIND:TRAC:Y:RLEV 0.0
Couplings When Auto Scaling is On (default), this value is automatically determined by the measurement result.
When you set a value manually, Auto Scaling changes to Off
Preset 0.00 dBm (1-RF Envelope | 3-RF Spectrum)
0 Hz (2-Demod Waveform)
State Saved Yes
Min/Max 1-RF Envelope ~100.00 dBm / 30.00 dBm
2-Demod Waveform -10 GHz/10 GHz
3-RF Spectrum -100.00 dBm /30.00 dBm
Backwards Compatibility SCPI
Window Numbers used to be a combination of View and Window. Now the VIEW
parameter is not used and removed. For backwards compatibility the old View and
Window numbers are supported as below:
# Window 0Old SCPI Command New SCPI Command
1 RF Envelope DISP:TX:VIEW[1]:WIND[1]:TRAC:Y:RLEV DISP:TX:WIND:TRAC:Y:RLEV 0.0
0.0
Y) Demod DISP:TX:VIEW2:WIND[1]:TRAC:Y:RLEV DISP:TX:WIND2:TRAC:Y:RLEV 0.0
Waveform 0.0
3 RF Spectrum DISP:TX:VIEW3:WIND[1]:TRAC:Y:RLEV DISP:TX:WIND3:TRAC:Y:RLEV 0.0
0.0
Scale/Div
Controls the Y value of the selected trace at the Reference Position. The
functionality depends on the selected window.
Remote :DISPlay:TX:WINDow[1]|2|3:TRACe:Y[:SCALe]:PDIVision <real>
Command :DISPlay:TX:WINDow[1]|2]|3:TRACe:Y[:SCALe]:PDIVision?
For Window numbers, see "Backwards Compatibility SCPI" on page 176
Example :DISP:TX:WIND:TRAC:Y:PDIV 0.0
1 - RF Envelope Window
Couplings When Auto Scaling is On (default), this value is automatically determined by the measurement result.
When you set a value manually, Auto Scaling changes to Off
Preset 1-RF Envelope 10.0 dB
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2-Demod Waveform 50.000 kHz
3-RF Spectrum 10.0dB
State Saved Yes
Min/Max 1-RF Envelope 0.7dB/30.0dB
2-Demod Waveform 1.0 Hz/10 GHz
3-RF Spectrum 0.1dB/30.0dB

Backwards Compatibility SCPI

Window Numbers used to be a combination of View and Window. Now the VIEW
parameter is not used and removed. For backwards compatibility the old View and
Window numbers are supported as below:

# Window Old SCPI Command New SCPI Command

1 RF Envelope DISP:TX:VIEW[1]:WIND[1]:TRAC:Y:PDIV DISP:TX:WIND:TRAC:Y:PDIV 0.0
0.0

2 Demod DISP:TX:VIEW2:WIND[1]:TRAC:Y:PDIV DISP:TX:WIND2:TRAC:Y:PDIV 0.0

Waveform 0.0

3 RF Spectrum DISP:TX:VIEW3:WIND[1]:TRAC:Y:PDIV DISP:TX:WIND3:TRAC:Y:PDIV 0.0
0.0

Ref Position

Controls the Y ref position of the selected trace. The functionality depends on the
selected window.

Remote :DISPlay:TX:WINDow[1]|2|3:TRACe:Y[:SCALe]:RPOSition TOP | CENTer | BOTTom
Command :DISPlay:TX:WINDow[1]|2|3:TRACe:Y[:SCALe]:RPOSition?

For Window numbers, see "Backwards Compatibility SCPI" on page 177
Example :DISP:TX:WIND:TRAC:Y:PROS CENT

1 - RF Envelope Window

Preset TOP (1-RF Envelope | 3-RF Spectrum)
CENTer (2-Demod Waveform)

State Saved Saved in instrument state

Range Top|Ctr|Bot
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Backwards Compatibility SCPI

Window Numbers used to be a combination of View and Window. Now the VIEW
parameter is not used and removed. For backwards compatibility the old View and
Window numbers are supported as below:

# Window 0Old SCPI Command New SCPI Command
1 RF Envelope DISP:TX:VIEW[1]:WIND[1]:TRAC:Y:RPOS DISP:TX:WIND:TRAC:Y:RPOS 0.0
0.0
Y, Demod DISP:TX:VIEW2:WIND[1]:TRAC:Y:RPOS DISP:TX:WIND2:TRAC:Y:RPOS 0.0
Waveform .0
3 RF Spectrum DISP:TX:VIEW3:WIND[1]:TRAC:Y:RPOS DISP:TX:WIND3:TRAC:Y:RPOS 0.0
0.0
Auto Scaling
Toggles this function On or Off. The functionality depends on the selected window.
Remote :DISPlay:TX:WINDow[1]|2]|3:TRACe:Y[:SCALe]:COUPle @ | 1 | OFF | ON
Command :DISPlay:TX:WINDow[1]|2|3:TRACe:Y[:SCALe]:COUPle?
For Window numbers, see "Backwards Compatibility SCPI" on page 177
Example 1 - RF Envelope Window:
:DISP:TX:WIND:TRAC:Y:COUP ON
Couplings When Auto Scaling is On, and you press the Restart front-panel key, this function automatically
determines the scale per division and reference values based on the measurement results. When you
manually set a value for the Y Rel Value or Y Scale/Div, this parameter is automatically set to Off
Preset ON
State Saved Saved in instrument state
Range on|off
Backwards Compatibility SCPI
Window Numbers used to be a combination of View and Window, now the VIEW
parameter is not used and removed. For backwards compatibility the old View and
Window numbers are honored as below:
# Window 0Old SCPI Command New SCPI Command
1 RF Envelope DISP:TX:VIEW[1]:WIND[1]:TRAC:Y:COUP DISP:TX:WIND:TRAC:Y:COUP 0.0
0.0
2 Demod DISP:TX:VIEW2:WIND[1]:TRAC:Y:COUP DISP:TX:WIND2:TRAC:Y:COUP 0.0
Waveform .0
3 RF Spectrum DISP:TX:VIEW3:WIND[1]:TRAC:Y:COUP DISP:TX:WIND3:TRAC:Y:COUP 0.0
0.0
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3.2.3.2 Attenuation

Controls the attenuator functions and interactions between the attenuation system
components.

There are two attenuator configurations in the X-Series. One is a Dual-Attenuator
configuration consisting of a mechanical attenuator and an optional electronic
attenuator. The other configuration uses a single attenuator with combined
mechanical and electronic sections that controls all the attenuation functions.
Different models in the X-Series come with different configurations.

- See "Dual-Attenuator Configurations" on page 178
- See "Single-Attenuator Configuration" on page 179

Most attenuation settings are the same for all measurements - they do not change
as you change measurements. Settings like these are called “Meas Global” and are
unaffected by Meas Preset.

Only available when the hardware set includes an input attenuator, which is
typically only the case for Keysight's benchtop instruments. For example, this tab
does not appear in VXT models M9421A/10A/T1A, nor in UXM. In UXM, all
Attenuation and Range settings are disabled, as the expected input power level is
handled by the Call Processing App that drives the DUT power control.

Dependencies In measurements that support the I/Q inputs, unavailable when I/Q is the selected input. Replaced by
the Range tab in that case

Dual-Attenuator Configurations

Configuration 1: Mechanical attenuator + optional electronic attenuator

High Band
20 Hz =265 GHz AR (>~3.6 GHz)
Input
g xiiiil HH38
Band Low Band
Mech Attenuator S witch o =
070 dB, 2 dB steps with Limiter 55 4g Electronic o CH2)
switched DC block Attenuator

(optional)

Configuration 2: Mechanical attenuator, no optional electronic attenuator
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OkHz 1o 26.5GHz 2 02 8 10 20 m™ 9kHz to 7.5 GH=z
| P

LIMITER 7.5GHz to 26.5GHz

Note that Configuration 2 is not strictly speaking a dual-section attenuator, since
there is no electronic section available. However, it behaves exactly like
Configuration T without the Electronic Attenuator Option EAS, therefore for the sake
of this document it is grouped into the “Dual-Attenuator” configuration.

Single-Attenuator Configuration

TR

|
20dB :
Fixed 20 dB stage Limiter 31 dB electronic stage :

You can tell which attenuator configuration you have by pressing the Attenuation
tab, which (in most Modes) opens the Attenuation menu. If the first control in the
Attenuation menu says Mech Atten you have the Dual-Attenuator configuration. If
the first control says Atten you have the Single-Attenuator configuration.

Mech Atten
6 dB

Auto
Man

Dual Attenuator Single Attenuator

(Note that depending on the measurement, there may be no Auto/Man functionality
on the Mech Atten control.)

In the Single-Attenuator configuration, you control the attenuation with a single
control, as the fixed stage has only two states. In the Dual-Attenuator configuration,
both stages have significant range, so you are given separate control of the
mechanical and electronic attenuator stages.

When you have the Dual-Attenuator configuration, you may still have only a Single-
Attenuator, because unless Option EAS3 (the Electronic Attenuator option) is
available, and you purchase it, you will have only the mechanical attenuator.
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Full Range Atten

This control and Attenuator Summary only appear in N9041B, when the RF input is
selected, the RF Input Port is set to RF Input 2, and the Full Range Attenuator is
installed. The Full Range Attenuator adds a second input attenuator in front of RF
Input 2, which enhances the protection and optimizes the performance of the extra
internal mixers used by RF Input 2.

Remote Command [ :SENSe]:POWer[ :RF]:FRATten <rel ampl>
[ :SENSe]:POWer[ :RF]:FRATten?

Example :POW:FRAT 14
:POW: FRAT?

Notes When you enter an amplitude value that falls between valid values, the value will be incremented to
the next smallest valid value

Dependencies Only appears if input RF is selected, RF Input Port 2 is selected, and the Full Range Attenuator exists

Couplings This value is never changed by any coupling, but other couplings use this value. See Reference Level
and "Mech Atten" on page /19 command descriptions

Preset 20dB

State Saved Saved in instrument state

Min 0dB

Max Only valid values are 0, 6, 14, 20 dB

Annotation When the Input is RF, and the Input Port is RF Input 2, and the Full Range Attenuator is installed:

On the Meas Bar, the field “Atten” displays as follows:

- Ifthe sweep is entirely < 50 GHz, the value shown after “Atten:” is equal to Mech Atten + Elec
Atten + Full Range Atten

- Ifthe sweep is entirely > 50 GHz, the value shown after “Atten:” is equal to Full Range Atten

- Ifthe sweep straddles 50 GHz, the value shown after “Atten:” is preceded by the symbol “>="and
is equal to Full Range Atten

In the Amplitude, "Y Scale" on page 597 menu, and the Atten Meas Bar dropdown menu panel, a
summary is displayed as follows:

“Total Atten below 50 GHz” followed by the value of Full Range Atten + Mech Atten + Elec Atten
“Total Atten above 50 GHz" followed by the value of Full Range Atten

For example, if Mech Atten = 6 dB, Elec Atten = 4 dB, and Full Range Atten = 20 dB, the summary
below is shown:

- Attenuator summary:
- Total Atten below 50 GHz: 30 dB
- Total Atten above 50 GHz: 20 dB
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Labeled Mech Atten in Dual-Attenuator models and Atten in Single-Attenuator
models. In the Dual-Attenuator configuration, this control only affects the
mechanical attenuator.

Lets you modify the attenuation applied to the RF input signal path. This value is
normally auto-coupled to the Ref Level, the Internal Preamp Gain, any External Gain
that is entered, and the Max Mixer Level, as described in the table below.

See "Attenuator Configurations and Auto/Man" on page 183

Remote Command

SENSe]:POWer[:RF]:ATTenuation <rel_ampl>

SENSe]:POWer[ :RF

[: ]

[ :SENSe]:POWer[:RF]:ATTenuation?

[: ]:ATTenuation:AUTO OFF | ON | © | 1
[: ]

SENSe]:POWer[ :RF]:ATTenuation:AUTO?

Example

:POW:ATT 20

Dual-Attenuator configuration: sets the mechanical attenuator to 20 dB

Single-Attenuator mode: sets the main attenuation to 20 dB (see below for definition of “main”
attenuation)

In either case, if the attenuator was in Auto, it is set to Manual
:POW:ATT:AUTO ON

Turn Auto Mech Atten ON

Dependencies

Some measurements do not support Auto setting of "Mech Atten" on page 181. In these
measurements, the Auto/Man selection is not available, and the Auto/Man toggle function is not
available

In Dual-Attenuator configurations, when the electronic attenuator is enabled, the mechanical
attenuator has no auto setting, and the Auto/Man toggle function is not available. The state of
Auto/Man is remembered and restored when the electronic attenuator is once again disabled. This is
described in more detail in "Elec Atten" on page 721

See "Attenuator Configurations and Auto/Man" on page 183 for more information on the Auto/Man
functionality

:POW:ATT:AUTO is only available in measurements that support Mech Atten Auto, such as Swept
SA

Couplings

181

If the RF Input Port is the RF Input:
- Ifthe USB Preamp is connected to USB, use 0 dB for Mech Atten

- Otherwise compute the auto-selected value of Mech Atten based on Reference Level, Int Preamp,
External Gain, Ref Level Offset, Max Mixer Level, uW Path Control and IF Gain settings. Limit this
value to be no less than 6 dB (total attenuation below 6 dB can never be chosen by Auto)

- Inthe N9041B, if the RF Input Port is RF Input 2, use the formula above and subtract the Full
Range Atten value from the result to determine the Mech Atten. Limit the value so that it is never
lower than 0 dB and so that total attenuation, including Full Range Atten, is never less than 6 dB
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State Saved
Min

Max

Annotation

3 Bluetooth Mode
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(total attenuation, including Full Range Atten below 6 dB, can never be chosen by Auto)

In External Mixing and BBIQ, where the Attenuator is not in the signal path, the Attenuator setting
changes as described above when "Mech Atten" on page 181 is in Auto, but no changes are made to
the actual attenuator hardware setting until the input is changed back to the RF Input

For CXA-m with option FSA (Fine-Step Attenuator or 2 dB steps), the FSA-like behavior is only
available when the frequency setting is <= 7.5 GHz. So, when the frequency is changed from below
7.5 GHz to above 7.5 GHz, the attenuation setting will be changed to a multiple of 10 dB which will be
no smaller than the previous setting. For example, 4 dB attenuation will be changed to 10 dB

The preset for Mech Attenuation is “Auto”

The Auto value of attenuation is 10 dB

ON

Saved in instrument state

0dB

The attenuation set by this control cannot be decreased below 6 dB with the knob or step keys. Values
below 6 dB must be directly entered from the keypad or via SCPI. This protects against setting a
dangerously small attenuation value, which can put the instrument at risk of damage to input circuitry.
If the current mechanical attenuation is below 6 dB, it can be increased with the knob and step keys,
but not decreased

CXA Option 503 or 507: 50 dB
EXA: 60 dB
All other models: 70 dB

Note that in the Single-Attenuator configuration, the total of ATT and EATT cannot exceed 50 dB. So, if
the EATT is set to 24 dB first, the main attenuation cannot be greater than 26 dB and will be reduced
accordingly; if the main attenuator is set to 40 dB first, EATT cannot be greater than 10 dB

The current value for Total Atten is displayed in the Measurement Bar at the top of the display. A value
appears for Electronic Attenuation only if the Electronic Attenuator is enabled. The annotation appears
as

Atten: <total> dB (e<elec>)

The e letteris in amber in Single-Attenuator configurations

For example:

Dual-Attenuator configuration:

Atten: 24 dB (e14)

Indicating the total attenuation is at 24 dB and the electronic attenuation is at 14 dB
Single-Attenuator configuration:

A: 24 dB (e14)

Indicating the total attenuation is at 24 dB and the “soft” attenuation is at 14 dB (see below for
definition of “soft” attenuation)

When in Manual, a # sign appears in front of Atten in the annotation
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Attenuator Configurations and Auto/Man

As described under "Y Scale" on page 597, there are two distinct attenuator
configurations available in the X-Series, the single attenuator and Dual-Attenuator
configurations. In Dual-Attenuator configurations, we have the mechanical
attenuation and the electronic attenuation, and the current total attenuation is the
sum of the electronic + mechanical attenuation. In Single-Attenuator configurations,
we refer to the attenuation set using "Mech Atten" on page 181 (or :POW:ATT) as
the “main” attenuation; and the attenuation that is set by : POW: EATT as the “soft”
attenuation (: POW: EATT is honored even in the Single-Attenuator configuration, for
compatibility purposes). Then the current total attenuation is the sum of the main +
soft attenuation.

See "Elec Atten" on page 721 for more about “soft” attenuation.

In some measurements, the Mech Atten control has an Auto/Man function. In
these measurements, an Auto/Man switch is shown on the Mech Atten control:

Mech Alten

6 dB

Auto
Man

Note that in configurations that include an Electronic Attenuator, this switch is
only shown when the Electronic Attenuator is disabled.

In other measurements, Mech Atten has no Auto/Man function. In these
measurements, no switch is shown on the Mech Atten control:

Mech Atten

10 dB

Mech Atten also appears with no switch, as above, in configurations that include
an Electronic Attenuator but when the Electronic Attenuator is enabled.

Elec Atten

183

Controls the Electronic Attenuator in Dual-Attenuator configurations. Does not
appear in Single-Attenuator configurations, because the control of both the
mechanical and electronic stages of the Single-Attenuator is integrated into the
single Atten control.

This control includes an Enable/Disable toggle switch; it is only possible to enter a
value for the Electronic Attenuator when this switch is in the Enable position.
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For more details about the Electronic Attenuator, see "More Information" on page
185

Remote Command :SENSe] :POWer[ :RF]:EATTenuation <rel_ampl>

[

[ :SENSe]:POWer[:RF]:EATTenuation?

[ :SENSe]:POWer[:RF]:EATTenuation:STATe OFF | ON | © | 1
[ :SENSe]:POWer[ :RF]:EATTenuation:STATe?

Example :POW:EATT 10

:POW:EATT?

:POW:EATT:STAT ON
:POW:EATT:STAT?

Notes Electronic Attenuation’s specification is defined only when Mechanical Attenuation is 6 dB

Dependencies Only appears in Dual-Attenuator models with an Electronic Attenuator installed and licensed. Does
not appear in models with the Single-Attenuator configuration, because in the Single-Attenuator
configuration there is no “electronic attenuator”; there is only a single integrated attenuator (which
has both a mechanical and electronic stage). However, in the Single-Attenuator configuration, EATT
SCPI commands are accepted for compatibility with other X-series instruments, and set a “soft”
attenuation. The “soft” attenuation is treated as an addition to the “main” attenuation value set by the
Attenuation control or : POW: ATT, and affects the total attenuation displayed on the Attenuation
control and the Meas Bar

The electronic attenuator, and the “soft” attenuation function provided in Single-Attenuator config-
urations, are unavailable above the low band (0-3.6 GHz, 0-3.4 GHz, 0-3 GHz, depending on the
model). If the low band range is from 0-3.6 GHz, and Stop Frequency of the instrument is > 3.6 GHz,
then the Enabled/Disabled section of the Elec Atten control will be OFF and grayed-out

If "Internal Preamp" on page 737 is ON (that is, set to Low Band or Full), the electronic attenuator (and
the “soft” attenuation function provided in Single-Attenuator configurations) is unavailable. In this
case the Enabled/Disabled section of the Elec Atten control will be OFF and grayed-out

If either of the above is true, and the SCPI command is sent, an error indicating that the electronic
attenuator is unavailable is returned

If both the above are true, pressing the control generates error message -221, in other words, the
frequency range lockout takes precedence

If the electronic/soft Attenuator is enabled, then the Stop Freq of the instrument is limited to 3.6 GHz
and Internal Preamp is unavailable

If "LNA" on page 738 is ON, the electronic attenuator (and the “soft” attenuation function provided in
Single-Attenuator configurations) is unavailable. In this case the Enabled/Disabled section of the Elec
Atten control will be OFF and grayed-out. This coupling works in the following modes/measurements:

Channel Power, Occupied BW, ACP, SEM, Spurious Emissions, Power Stat CCDF measurements
in all Modes

Transmit On|Off Power measurement in 5GNR Mode

Power vs. Time and Transmit Power measurement in GSM/EDGE Mode

- Burst Power measurement in Spectrum Analyzer Mode
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The SCPI-only “soft” electronic attenuation for the single-attenuator configuration is not available in
all measurements; in particular, it is not available in the Swept SA measurement

Couplings Enabling and disabling the Electronic Attenuator affects the setting of the Mechanical Attenuator (in
Dual-Attenuator configurations). This is described in more detail below and in "Mechanical Attenuator
Transition Rules" on page 185

Preset 0dB
OFF (Disabled) for Swept SA measurement
ON (Enabled) for all other measurements that support the electronic attenuator

State Saved Saved in instrument state
Min 0dB
Max Dual-Attenuator configuration: 24 dB

Single-Attenuator configuration: the total of ATT and EATT cannot exceed 50 dB. So, if the EATT is set
to 24 dB first, the main attenuation cannot be greater than 26 dB and will be reduced accordingly; if
the main attenuator is set to 40 dB first, EATT cannot be greater than 10 dB

Annotation See Annotation under the Mech Atten control description

More Information

The electronic attenuator offers finer steps than the mechanical attenuator, has no
acoustical noise, is faster, and is less subject to wear. These advantages primarily
aid in remote operation and are negligible for front panel use. See "Using the
Electronic Attenuator: Pros and Cons" on page 186 for a detailed discussion of the
pros and cons of using the electronic attenuator.

For the Single-Attenuator configuration, for SCPI backwards compatibility, the
“soft” attenuation feature replaces the Dual-Attenuator configuration’s electronic
attenuator. All the same couplings and limitations apply. See "Attenuator
Configurations and Auto/Man" on page 721

Mechanical Attenuator Transition Rules
When the Electronic Attenuator is enabled, the Mechanical Attenuator transitions to
a state that has no Auto function. Below are the rules for transitioning the

Mechanical Attenuator. Note that the information below only applies to the Dual-
Attenuator configurations, and only when the Electronic Attenuator is installed:

When the Electronic Attenuation is enabled from a disabled state:

- The Mechanical Attenuator is initialized to 10 dB (this is its optimal performance
setting). You can then set it as desired with SCPI, numeric keypad, step keys, or
knob, and it behaves as it normally would in manual mode

- The Auto/Man state of (Mech) Atten is saved
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- The Auto/Man toggle on the (Mech) Atten control disappears, and the auto rules
are disabled

- The Electronic Attenuator is set to 10 dB less than the previous value of the
Mechanical Attenuator, within the limitation that it must stay within the range of
0 to 24 dB of attenuation

Examples in the Dual-Attenuator configuration:

- Mech Atten at 20 dB. Elec Atten enabled, Mech Atten set to 10 dB, and Elec
Atten set to 10 dB. New total attenuation equals the value before Elec Atten
enabled

- Mech Atten at O dB. Elec Atten enabled, Mech Atten set to 10 dB, and Elec Atten
set to 0 dB. New total attenuation does not equal the value before Elec Atten
enabled

- Mech Atten at 40 dB. Elec Atten enabled, Mech Atten set to 10 dB, and Elec
Atten set to 24 dB. New total attenuation does not equal the value before Elec
Atten enabled

When the Electronic Attenuation is disabled from an enabled state:

- The Elec Atten control is grayed out
- The Auto/Man state of (Mech) Atten is restored
- If now in Auto, (Mech) Atten recouples

- If now in Man, (Mech) Atten is set to the value of total attenuation that existed
before the Elec Atten was disabled. The resulting value is rounded up to the
smallest value possible given the (Mech) Atten Step setting - (That is, 57 dB
changes to 58 dB when (Mech) Atten Step is 2 dB)

Using the Electronic Attenuator: Pros and Cons

The electronic attenuator offers finer steps than the mechanical attenuator, has no
acoustical noise, is faster, and is less subject to wear.

The “finer steps” advantage of the electronic attenuator is beneficial in optimizing
the alignment of the instrument dynamic range to the signal power in the front
panel as well as remote use. Thus, you can achieve improved relative signal
measurement accuracy. Compared to a mechanical attenuator with 2 dB steps, the
1 dB resolution of the electronic attenuator only gives better resolution when the
odd-decibel steps are used. Those odd-decibel steps are less accurately calibrated
than the even-decibel steps, so one tradeoff for this superior relative accuracy is
reduced absolute amplitude accuracy.

Another disadvantage of the electronic attenuator is that the spectrum analyzer
loses its “Auto” setting, making operation less convenient.
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Also, the relationship between the dynamic range specifications (TOI, SHI,
compression, and noise) and instrument performance are less well-known with the
electrical attenuator. With the mechanical attenuator, TOl, SHI, and compression
threshold levels increase dB-for-dB with increasing attenuation, and the noise floor
does as well. With the electronic attenuator, there is an excess attenuation of about
1to 3 dB between 0 and 3.6 GHz, making the effective TOI, SHI, and so forth, less
well known. Excess attenuation is the actual attenuation relative to stated
attenuation. Excess attenuation is accounted for in the instrument calibration.

Adjust Atten for Min Clipping

Sets the combination of mechanical and electronic attenuation and gain based on
the current measured signal level so that clipping will be at a minimum.

This is an immediate action function, that is, it executes once, when the control is
pressed.

The algorithms that are used for the adjustment are documented under "Pre-Adjust
for Min Clipping" on page 726.

Remote Command

[ :SENSe] :POWer[ :RF]:RANGe:0PTimize IMMediate

Example

:POW:RANG:OPT IMM

Notes

Executing Adjust Atten for Min Clipping initiates the measurement

Dependencies

Adjust Atten

Does not appear in the Swept SA, RTSA, Monitor Spectrum and Complex Spectrum measurements
Appears in the Waveform measurement in 5G NR Made only

Allows you to select;

- Electric attenuator only
— Combination of Electric attenuator and Mechanical attenuator

when [ :SENSe]:POWer[ :RF]:RANGe:0PTimize IMMediate is executed.

Remote Command

[ :SENSe]:POWer[:RF]:RANGe:OPTimize:TYPE EONLy | COMBined
[ :SENSe] :POWer[ :RF]:RANGe:0PTimize:TYPE?

Example

:POW:RANG:OPT:TYPE EONL
:POW:RANG:OPT:TYPE?

Dependencies

Does not appear in the Swept SA, RTSA, Monitor Spectrum and Complex Spectrum measurements
Appears in the Waveform measurement in 5G NR Made only

Preset COMBined
State Saved Saved in instrument state
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Pre-Adjust for Min Clipping

If this function is ON, it applies the adjustment described under "Adjust Atten for Min
Clipping" on page 725 each time a measurement restarts. Therefore, in Continuous
measurement mode, it only executes before the first measurement.

In Dual-Attenuator models, you can set Elec+Mech Atten, in which case both
attenuators participate in the autoranging, or Elec Atten Only, in which case the
mechanical attenuator does not participate in the autoranging. This latter case
results in less wear on the mechanical attenuator and is usually faster.

See "Adjustment Algorithm" on page 189

Selection SCPI Note
Off OFF This is the default setting
On ON Available in Single-Attenuator instruments. For

compatibility with models that do not have an input
attenuator, the ON parameter is supported and mapped to
COMBined

Elec AttenOnly ~ ELECtrical Selects only the electric attenuator to participate in auto
ranging. This offers less wear on the mechanical attenuator
and is usually faster

Elec+Mech COMBined In Dual-Attenuator models, this selects both attenuators to
Atten participate in the autoranging

Remote Command

[ :SENSe]:POWer[:RF]:RANGe:OPTimize:ATTenuation OFF | ON | ELECtrical |
COMBined

[ :SENSe]:POWer[ :RF]:RANGe:0OPTimize:ATTenuation?

Example :POW:RANG:OPT:ATT OFF
:POW:RANG: OPT: ATT?
Notes The parameter option ELECtrical sets this function to ON in Single-Attenuator models

The parameter option COMBined is mapped to ELECtrical in Single-Attenuator models. If you
send COMBined, it sets the function to ON and returns ELEC to a query

For SCPI compatibility with models that do not have an input attenuator, the ON parameter is honored
and mapped to COMBined

Dependencies

Only appears in Dual-Attenuator models with an Electronic Attenuator installed

In instruments with Dual-Attenuator model, when "Elec Atten" on page 721 is OFF or grayed-out,
"Pre-Adjust for Min Clipping" on page 188 is grayed-out

Does not appear in the Swept SA, RTSA, Monitor Spectrum and Complex Spectrum measurements
For the Waveform measurement, available only in 5G NR Mode

Preset OFF when Elec Atten is Disabled at preset, otherwise ELEC
State Saved Saved in instrument state
Range Dual-Attenuator models:
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Off | Elec Atten Only | Mech + Elec Atten
Single-Attenuator models:
Off | On

Notes ON aliases to "Elec Atten Only" (: POW:RANG:OPT:ATT ELEC)
OFF aliases to "Off" (: POW: RANG : OPT :ATT OFF)
:POW:RANG:AUTO? returns true if : POW: RANG:OPT :ATT is not OFF

Backwards [ :SENSe]:POWer[:RF]:RANGe:AUTO ON | OFF | 1 | ©
Compatibility [ :SENSe]:POWer[ :RF]:RANGe: AUTO?

SCPI

Adjustment Algorithm

The algorithms for the adjustment are documented below:

Single-Attenuator Models

S

Adjust Atten Faor Min Clip

¥
Acquire wavetorm with Zero Span with
an appropriate REW
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