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Notice

The information contained in this document is subject to change without notice.

Agilent Technologies makes no warranty of any kind with regard to this material,
including but not limited to, the implied warranties of merchantability and fithess
for a particular purpose. Agilent Technologies shall not be liable for errors
contained herein or for incidental or consequential damagesin connection with the
furnishing, performance, or use of this material.

Warranty

This Agilent Technologies analyzer product is warranted against defects in
material and workmanship for a period of three years from date of shipment.
During the warranty period, Agilent Technologies will, at its option, either repair
or replace products that prove to be defective.

For warranty service or repair, this product must be returned to a service facility
designated by Agilent Technologies. Buyer shall prepay shipping chargesto
Agilent Technologies and Agilent Technologies shall pay shipping charges to
return the product to Buyer. However, Buyer shall pay all shipping charges, duties,
and taxes for products returned to Agilent Technologies from another country.

Agilent Technologies warrants that its software and firmware designated by
Agilent Technologies for use with an analyzer will execute its programming
instructions when properly installed on that analyzer. Agilent Technologies does
not warrant that the operation of the analyzer, or software, or firmware will be
uninterrupted or error-free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or
inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.

AGILENT TECHNOLOGIES SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

Should Agilent have a negotiated contract with the User and should any of the
contract terms conflict with these terms, the contract terms shall control.




EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND
EXCLUSIVE REMEDIES. AGILENT TECHNOLOGIES SHALL NOT BE
LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT,
OR ANY OTHER LEGAL THEORY.

Whereto Find the L atest | nfor mation

Documentation is updated periodically. For the latest information about

Agilent ESA and PSA Spectrum Analyzers, including firmware upgrades,
software upgrades, application information, and product information, please visit
the Internet URL s listed bel ow.

http://www.agilent.com/find/esa (for ESA spectrum analyzers)
http://www.agilent.com/find/psa (for PSA spectrum analyzers)
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Table 1-1

Getting Started
Introduction

I ntroduction

The Option 226 Phase Noise M easurement Personality is a downloadable program
(DLP) that is used with the PSA and ESA-E Series spectrum analyzers. You need
the following equipment to use the utility:

analyzer Firmware Phase Noise B72 (Extended
M easurement Memory Option)
Per sonality
E4401A A.08.00 or later Option 226 Required
E4402B A.08.00 or later Option 226 Required
E4404B A.08.00 or later Option 226 Required
E4405B A.08.00 or later Option 226 Required
E4407B A.08.00 or later Option 226 Required
E4440A A.02.00 or later Option 226 Not applicable
E4443A A.02.00 or later Option 226 Not applicable
E4445A A.02.00 or later Option 226 Not applicable

The following procedures describe how to install the file and access the

personality.

12
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Getting Started
Licensing the Phase Noise Personality

Licensing the Phase Noise Per sonality

In order to start using the features of the phase noise personality, it must be
licensed. To license your phase noise personality use the following procedure.

NOTE If your analyzer came with the phase noise personality installed, you can skip the
Licensing and Installation instructions.

1. Turn on the spectrum analyzer. After the analyzer has completed the power up
sequence:

Press System, More 1 of 3, More 2 of 3, Licensing.

2. Press Option, and use the numeric key pad to enter the number of the option.
For the phase noise personality the option number is 226.

3. PressReturn to go back to the licensing menu and select License Key. Usethe
numeric key pad and the alpha editor softkeysto enter the appropriate licensing
keyword for your spectrum analyzer.

NOTE If alicensing keyword was not provided, get in touch with your Agilent
Technologies representative. Refer to Table 7-1 on page 140 for further details.

4. PressReturn to go back to the licensing menu. Press Activate to enable the
license for your downloadable personality.

Chapter 1 13



Getting Started
Installing the Phase Noise Personality on ESA analyzers

I nstalling the Phase Noise Per sonality on ESA analyzers

NOTE These installation instructions apply only to ‘E’ series analyzer models E4401B,
E4402B, E4404B, E4405B and E4407B.

The phase noise personality comes on one floppy disk. To install the utility into the
spectrum analyzer use the following steps.

1. Press System.

2. PressMore 1 of 3, More 2 of 3, then Personalities. The display screen will list
the personalities currently installed in your spectrum analyzer.

3. Insert your phase noise personality floppy disk into the analyzer’s disk drive
and press Install. The installer utility will ask you to install or verify the disk.
Press Install Now to install the personality.

NOTE Previously installed versions of the phase noise personality will be overwritten
when the new personality isinstalled. If you try to install aversion of the
personality which has already been installed, the ingtallation will be skipped.

4, After theinstallation is complete exit theinstaller by pressing Exit Installer
and power cycle the analyzer.

5. To verify that the phase noise personality was properly installed, press MODE,
and check that Phase Noise is present.

14 Chapter 1



Getting Started
Removing the Phase Noise Personality on ESA analyzers

NOTE

Removing the Phase Noise Per sonality on ESA analyzers

These removal instructions apply only to ‘E’ series analyzers models E4401B,
E4402B, E4404B, E4405B and E4407B.

To uninstall the phase noise personality from the spectrum analyzer use the
following steps:

1. PressSystem, More 1 of 3, More 2 of 3, and then Personalities.

2. PressUninstall, and using the up O and the down O arrows select the “Phase
Noi se Personality” field.

3. Press Uninstall Now. The analyzer will ask you to confirm the command by
pressing Uninstall Now again. The phase noise personality will now be
uninstalled.
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NOTE

Getting Started
Installing the Phase Noise Personality on PSA analyzers

Installing the Phase Noise Per sonality on PSA analyzers

These installation instructions apply only to PSA analyzer models E4440A,
E4443A and E4445A.

When you install a measurement personality, you follow atwo step process.

1. Install the measurement personality firmware into the analyzer memory. See
“Loading an Optional Measurement Personality” on page 17.

2. Enter alicense key number that activates the measurement personality. See
“Installing a License Key” on page 18.

Adding additional measurement personalities requires purchasing aretrofit kit for
the desired option. The retrofit kit contains the measurement personality firmware
and alicense key certificate. It documents the license key number that is for your

specific option and analyzer serial number.

Available M easurement Per sonality Options

Available Personality Options? Option
GSM (with EDGE) measurement personality 202
cdmaOne measurement personality BAC
NADC, PDC measurement personalities BAE
W-CDMA measurement personality BAF
¢cdma2000 measurement personality B78
Phase noise measurement personality 226

a. Available as of the print date of this guide.

You need two pieces of information about your analyzer to order aretrofit kit
adding an option. You need the Host 1D, and the analyzer serial number.

Required Information: Key Path:

Host ID: System, Show System
analyzer System, Show System
Serial Number:

16 Chapter 1




NOTE

NOTE

Getting Started
Installing the Phase Noise Personality on PSA analyzers

The analyzer must have Option B7Jin order to add most of the measurement
personality options. (Basic, cdmaOne, cdma2000, W-CDMA, GSM, EDGE,
NADC, PDC))

L oading an Optional M easurement Per sonality

You must load the desired option into your analyzer memory. L oading can be done
from aCD-ROM or awww location. The automated loading program runs from
your PC and comes with the firmware.

When you add a new option, or update an existing option, you will get the updated
version of all your current options since they are reloaded simultaneously. This
process may also require you to update the analyzer core firmware so that it is
compatible with the new option.

You may not be able to fit all of the available measurement personalitiesin
analyzer memory at the same time. The approximate memory requirements for the
options are listed below. These numbers are worst case examples. Many options
share components/libraries so the total memory usage of multiple options may not
be exactly equal to the combined total.

Available Per sonality Options File Size (PSA - A.02.06)
GSM (with EDGE) measurement personality 3.3MB

cdmaOne measurement personality 2.0MB

NADC measurement personalities 1.3MB

PDC measurement personalities 1.4MB

W-CDMA measurement personality 4.2 MB2

cdma2000 measurement personality 3.8 MB2

Phase noise measurement personality 2.6 MB

Shared measurement library 1.5MB

a. This application uses the shared library, so you have to add its memory
requirements to this value.

You can ingtall an updated version of firmware and your licensed options using a
LAN connection and your PC. Instructions for loading future firmware updates are
available at the following URL: www.agilent.com/find/psa/
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NOTE

Getting Started
Installing the Phase Noise Personality on PSA analyzers

Installing a License Key

Toinstall alicense key number for the selected option, use the following
procedure.

You can also usethisto reinstall alicense key number that has been deleted during
an uninstall process, or lost due to amemory failure

1

Press System, More, More, Licensing, Option. The Option key accessesthe
alpha editor menu. Use the a pha editor to enter letters (upper-case) and the
front-panel numeric keysto enter numbers for the option designation. Then
press Enter. As you enter the option, you will see your entry in the active
function area of the display.

Press License Key. Enter the letters/digits of your license key. You will see
your entry in the active function area of the display. When you have compl eted
entering the license key number, press Enter.

Press Activate License.

Viewing aLicenseKey

Measurement personalities purchased with your analyzer have been installed and
activated at the factory. You will receive aunigque L icense K ey number with every
measurement personality purchased. The license key number is a hexadecimal
number that isfor your specific measurement personality, analyzer serial number
and host ID. It enablesyou to install, or reactivate that particular personality.

Follow these stepsto display the unique license key for a measurement personality
that is already ingtalled in your analyzer:

1

Press System, More, More, Licensing, Show License. The System,
Personalities key showsyou if the option has been activated.

You will want to keep a copy of your license key number in a secure location.
Please enter your license key numbers below for future reference. If you should
lose your license key number, call your nearest Agilent Technologies service or
sales office for assistance.

License Key Numbersfor analyzer with Serial #__ Product #
For Option the license key number is
For Option the license key number is
For Option the license key number is
For Option the license key number is
For Option the license key number is
For Option the license key number is
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NOTE

Getting Started
Installing the Phase Noise Personality on PSA analyzers

Using the Delete License Key

The following procedure removes the license key number for the selected option.
Thiswill make the option unavailable for use. Please write down the 12-digit
license key number for the option before proceeding. If you want to use that
measurement personality at alater date you will need the license key number to
reactivate the personality firmware.

Using the Delete License key does not remove the personality from the analyzer
memory, and does not free memory to be available to install another option. If you
need to free memory to install another option, refer to the instructions for loading
firmware updates located at the URL : www.agilent.com/find/psa/

1. Press System, More, More, Licensing, Option. Pressing the Option key will
activate the a pha editor menu. Use the alpha editor to enter the letters
(upper-case) and the front-panel numeric keyboard to enter the digits (if
required) for the option, then press Enter. Asyou enter the option, you will see
your entry in the active function area of the display.

2. PressDelete License to remove the license key from memory.

Chapter 1 19



Getting Started
Starting the Phase Noise Personality

Sarting the Phase Noise Per sonality

The phase noise personality can be started easily once the program has been
licensed and installed.

Press MODE, then Phase Noise to start the utility.

20 Chapter 1
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Using the Phase Noise Personality
Using the Phase Noise Personality

Using the Phase Noise Per sonality

This chapter includes the following:

Functionality

— Log Plot Measurements

— Spot Frequency Measurements

— Smoothing, Averaging, and Filtering
— Signal Tracking

M easurement Considerations

— Slowly Drifting Signals

— System Noise Floor

— Display Accuracy at 10 dB Per Division
Example Measurements

— Log Plot Noise Cancellation

— DANL Noise Floor M easurement

Other Documentation

22

Chapter 2



NOTE

Using the Phase Noise Personality
Functionality

Functionality

L og Plot M easurements

The log plot measurement approximates a logarithmic frequency sweep with a set
of linear sweeps pieced together to give adisplay of dBc/Hz versus logarithmic
frequency offset. Trace 1, which isthe yellow trace, displays the point-by-point
data as measured. Trace 2, the cyan blue trace, displays a smoothed version of
trace 1. The amount of smoothing is determined by the current setting of the
smoothing parameter. With the default settings, marker 1 is set to a frequency
offset of 10 kHz, and the phase noise at that frequency is displayed numerically.

The Trace numbers, trace data and marker datareferred to (above) apply if you are
using the factory default settings, but these can be changed.

If the analyzer is set up to perform single sweeps, the Measure Log Plot softkey or
the Restart key allow a measurement to be repeated with a single key press. This
isuseful for seeing effects of circuit changes where the carrier and offset
frequencies of interest do not change. The analyzer can also be set up to perform
continuous sweeps. In this case a new measurement will be started as soon as the
previous one has completed. One way of setting continuous sweeps is to press the
Sweep front panel key followed by the Sweep (Cont) softkey. The other way isto
press Meas Control and Measure (Cont).

Up to four markers can be used to display various parameters of the measurement,
although the default display only shows datafor one marker. Setting Marker Table
to On alows you to view the datafrom all of your markers at once.

Phase noise measurement results can be integrated over a selected frequency range
to get the total RM S (root mean squared) noise in a given bandwidth. The
frequency limits used for integration may be selected by pressing Marker then
RMS Noise. Use the RPG knob or front panel keysto select the starting point of
your frequency range, and then select whether to display theresult in radians or in
degrees, or in secondsif RMS Jitter is selected. Now you can use the RPG knob or
front panel keys to select the end point of your frequency range. The results are
displayed in radians, degrees or seconds, depending on your previous selection.

RMS Residual FM over a specified range can also be displayed using markers.
Using aNormal marker, use the RPG knob or front panel keysto position the
marker at the start of your frequency range. Then press Residual FM, and use the
RPG knob (or the front panel keys) to position the second marker at the end point
of your frequency range. The display will show your frequency range and the
measured RMS residual FM over this range.

Chapter 2 23



Using the Phase Noise Personality
Functionality

Spot Frequency M easurements

A spot frequency measurement is a measurement of the phase error at a specified
offset frequency from the main carrier signal. The average value of the trace points
displayed on the screen is indicated by a magenta pink line. The analyzer is
normally set up to display a continuous sweep, although a single measurement can
be performed by pressing by setting the Sweep option to Single.

The average value of the trace points displayed on the screenisindicated by acyan
blueline.

The analyzer can be set up to track a drifting signal by pressing Frequency and
then setting Signal Track to On. When signal tracking is On, atrace showing the
change in frequency against time is shown next to the spot frequency trace.

Smoothing, Averaging and Filtering

Repeatability on the trace can beimproved in several different ways. Smoothingis
used with log plot measurementswhile trace averaging is used with spot frequency
measurements. Video filtering can be used with both types of measurements.

The smoothing process averages a number of adjacent trace points from the raw
trace, typically Trace 1, and displays the smoothed result in second trace, typically
Trace 2, for alog plot measurement. Smoothing is faster than averaging or
filtering, but |ess accurate than either. Loss of accuracy is particularly noticeable
when a trace has sudden changes in amplitude, for example when a carrier has a
large discrete signal such as a spurious sideband. To smooth atrace, choose the
Smoothing softkey in Meas Setup, and then adjust it between 0.00% and 16.0%
using either the front panel keys or the RPG knob. While inside the log plot
measurement each level of smoothing can be tried without having to make a new
measurement.

Video filtering can be applied to the active trace when making measurements.
Additional video filtering can increase the accuracy and repeatability of the
measurement, but it will also make the measurement process slower. Filtering
changes the ratio of the video bandwidth to the resolution bandwidth. Filtering is
slower than smoothing or averaging, but is more accurate than either.

The averaging process measures each frequency point multiple times, and then
calculates and plots the average value.

Signal Tracking

Signal tracking can be used in all measurementsto track a slowly drifting signal.
When it is enabled (On), the measurement will follow a slowly drifting signal by
periodically reacquiring the carrier signal.

How often the analyzer will retune to the drifting signal depends on the
measurement being performed, and on analyzer settings such as tracking mode,
drift span and tolerance. Log Plot and Monitor Spectrum do not have tolerance or
drift span settings.
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Using the Phase Noise Personality
Functionality

If the signal is not tracked correctly (such as might happen with arapidly drifting
signal), the analyzer may not be completely compensating for the drift, causing the
measured phase noise to appear either higher or lower than it actually is.
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Using the Phase Noise Personality
Measurement Considerations

M easurement Considerations

Slowly Drifting Signals

Spot frequency and log plot measurements can be made on dowly drifting signals
by making use of the signal tracking function, although the measured value will be
slightly inaccurate. The maximum drift rate that can be tracked will depend on
analyzer settings such as Search Span and the tracking Mode, although it is
unlikely that you will approach these limits in practice.

System Noise Floor

The system noise floor can have a significant effect on low phase noise
measurements such as those that will typically be found at large frequency
offsets. The system noise floor can be measured using one of two methods. For
greater accuracy, use the Removal method of measurement, and for greater
convenience, use the Attenuation method. See Log Plot DANL Foor
Measurement on page 27 for more details.

Display Accuracy at 10 dB Per Division

When the amplitude scale setting is 10 dB per division, the phase noise
measurements are most accurate in the upper half of the display. In particular, if the
measurements are occurring in the bottom 1% divisions of the display, it is best to
decrease the reference level until the result is displayed in the upper half.

To change the scale setting to 10 dB per division, press AMPLITUDE, then
Scale/Div.
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Sep 1.

Sep 2.

Sep 3.

Using the Phase Noise Personality
Measurement Considerations

Log Plot DANL Floor Measurement

When you make a phase noise measurement on a given signal, the measurement
result that you get is actually a combination of three different noise sources. The
first, of course, isthe phase noise of the signal that you are measuring. Thisfigure,
however, can be distorted or even hidden by the two other noise sources which are
generated by the analyzer itself.

The first source of inaccuracy is the phase noise generated by the analyzer as a
side-effect of measuring asignal. Because phase noise is measured relative to the
carrier signal, it is therefore not affected by the carrier’s amplitude. See “Log Plot
Cancellation - Example M easurement” on page 29 for further details.

The second potential source of inaccuracy in your measurement isthe DANL, or
‘Displayed Average Noise Level’, of the analyzer. The DANL isthe genera
background noise generated by the analyzer regardless of whether or not asignal is
being processed. The DANL Floor is broadly flat across the spectrum and
represents the absolute noise level below which measurements cannot be made as
the signal gets lost in the noise.

If you make a measurement with an analyzer across its frequency band without any
input signal, that measurement represents the absol ute noise floor (DANL) of the
analyzer. If you reference this absol ute noise floor to the carrier amplitude, the
DANL floor becomes arelative limit below which phase noise sidebands cannot
be measured.

The DANL floor of an analyzer thus limits the range over which an analyzer can
measure phase noise. At far offset frequencies, the signal’s phase noise is often
drowned by the analyzer’s own noise. By making alog plot measurement of the
analyzer's own DANL phase noise floor, you are able to characterize the DANL
limitation on phase noise measurements. If necessary, you can use the DANL
phase noise floor as areference, and then use phase noise cancellation to minimize
itslimitations.

There are two different methods of measuring the analyzer’s DANL floor, but
whichever method you use, it isimportant alwaysto measure your test signal first.
Thisis because all the DANL floor measurements are made relative to the carrier
signal. DANL power is measured in dBc relative to the carrier signal’s power, and
frequency is measured at offset frequencies relative to the carrier’s frequency.

Measuring the DANL Floor - Example M easurement

Set up and measure the test signal’s phase noise. Press Meas Setup, Meas Type,
Phase Noise and Restart.

Once the measurement has compl eted, store the trace data in Trace number 3 by
pressing View/Trace, More 1 of 2, Operations and 2 -> 3.

Select which of the two possible methods of DANL floor measurement isto be
made. Press | nput/Output and DANL Method, and then select either the Atten
(Attenuation) or the Removal method of DANL measurement.
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Table 2-1

Sep 4.

Using the Phase Noise Personality

Measurement Considerations

Set up and make the DANL floor measurement. Press Meas Setup, Meas Type,
DANL Floor and Restart. If you selected the Signal Removal method of DANL
measurement at Step 3, you will be asked to remove the input signal from the
analyzer and to replace it with a50Q termination. If you selected the signal
removal method of measurement at Step 3, the analyzer will effectively removethe
input signal by automatically setting the attenuation to its maximum level of

70 dB. Whichever method is used, the analyzer will go through the measurement
asif asignal was still present. The displayed average noise is measured and treated
as phase noise, and normalized to the carrier amplitude. The DANL phase noise is

then displayed as the phase noise trace.

Parameters of Interest When Performing a DANL Floor measurement

Parameter Front Panel Description
Access
DANL Method | Input/Output, Determines which of the two possible methods
DANL Method is used to measure the DANL Floor.
Max Mixer I nput/Output, Determines the amount of input attenuation to
Level Advanced, use, depending on the measured carrier
Max Mixer Level | amplitude and the particular offset being
measured.
Blanking the (When using the The trace of the raw data (normally the yellow
raw datatrace default settings) trace) can sometimes get in the way when you
View/Trace, are working with smoothed traces. The raw
Trace 1, Blank datatrace can be blanked out to leave just the
smoothed traces on display.
Trace Zooming | X Scaleor Ensure that the measurement isin single
Y Scale sweep, and then use the RPG knob, the step
keys or the numeric keypad to zoom in on a
particular frequency range. Aslong as you are
in Single Sweep mode, you do not need to
make another measurement.
Decade Table Meas Setup, This displays atable of offset frequencies
More 1 of 2, versus amplitude. It provides an easy way of
Decade Table comparing spot amplitudes on different traces.
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Using the Phase Noise Personality
Log Plot Cancellation - Example Measurement

L og Plot Cancellation - Example M easur ement

The Log Plot measurement has the facility to cancel out the effects of the
analyzer's own phase noise by comparing astored reference signal withthe DUT’s
measured phase hoise.

Aslong as the reference was made using a signal whose phase noise is superior to
the analyzer’s phase noise, you can be sure that this measurement represents the
phase noise of the analyzer itself.

« A good reference trace from a source that is relatively free of phase noise
compensates for both the phase noise and the DANL of the analyzer.

» A referencetracethat is derived from the DANL floor compensates only for the
DANL portion of the noise.

Thisreference trace can be saved to the analyzer's own internal file system (the C:
drive) or to afloppy disk for future use. It can then be automatically subtracted
from any subsequent log plot measurement to give you a more accurate result.

Measuring the Reference Trace

Set the analyzer to its startup condition by pressing Preset.

Turn filtering on and set it to the maximum level. Press Meas Setup, Filtering and
Maximum.

Turn averaging on and set it to an appropriate level. Press Meas Setup, Avg
Number (setting to On or Off), and enter an appropriate number if setting
Averaging On.

Select the frequency range that you want to use for your reference trace. Press

X Scale and Start Offset to specify the start of the frequency range, and X Scale,
Stop Offset to specify the end of the frequency range. The range must be the same
range that you will be measuring on your test signal.

M easure the phase noise of your signal under test. Press Meas Setup, Meas Type,
Phase Noise and Restart. This measures and displays the phase noise of your test
signal. If you are using the analyzer’s default settings, the raw datais displayed by
the yellow trace, and the smoothed datais displayed by the cyan blue trace.

Copy the smoothed trace data in Trace 2 (cyan blue) to Trace 3 (magenta pink) for
later reference. Press View/Trace, More 1 of 2, Operations and 2 -> 3 to copy the
trace data.

You now have areference trace stored in Trace number 3 which you can either use
immediately or save for later use.
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Using the Phase Noise Personality
Log Plot Cancellation - Example Measurement

Perfor ming the Phase Noise Cancellation

To perform the phase noise cancellation, you must first have avalid reference trace
(See “Measuring the Reference Trace” on page 29). For the reference trace to be
valid, it must be in Reference (View) mode, and must cover the same frequency
range as your intended measurement.

Go to the Cancellation menu under the Meas Setup menu. To do this, press Meas
Setup, More 1 of 2 and Cancellation.

Select the trace that you wish to use as the reference trace. Press Ref Trace until
the desired trace number is underlined. Trace number 1 isyellow, Trace number 2
is cyan blue and Trace number 3 is magenta pink.

Set the threshold if required, although you will not normally have to change this
value. The noise cancellation measurement compares your current measurement
with the reference trace on a point by point basis. At each point, the current
measurement has to exceed the reference trace by at least the threshold level. If the
difference between the source trace and the reference trace is less then the
threshold level, then the source trace is assumed to be exactly the threshold level
above thereference level. To set the threshold level, press Meas Setup, More 1 of
2, Cancellation and Threshold, and then set your threshold level in dB.

Turn the cancellation On by pressing Meas Setup, More 1 of 2, Cancellation and
Cancellation again. Any trace that is displaying smoothed data will change
immediately to reflect the noise cancellation.

Saving Traces

All traces, including the reference traces used for noise cancellation measurement,
can be saved to floppy disk or to the analyzer’'s own interna file system (C:). All
traces are saved in binary format, and their format is independent of the analyzer
on which they were saved.

It is not possible to save traces in Option 226 under the old firmware (release
A.07.xx or earlier).

Select the trace you would like to save by pressing View/Trace and then Trace.
Press Trace until the trace you wish to save is underlined.

Go to the L oad/Save menu which is under the View/Trace menu, and select the
drive on which you would like to save the trace. Press View/Trace, More 1 of 2,
Load/Save and Drive.

Enter your filename. Press View/Trace, More 1 of 2, Load/Save and Filename,
and then use the alphabetic keys to enter your filename. The file extension .LPT
will automatically be added to the filename that you enter.

Save the trace by pressing View/Trace, More 1 of 2, Load/Save and Save Trace.
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NOTE

Using the Phase Noise Personality
Log Plot Cancellation - Example Measurement

This method of saving traces in aLog Plot measurement is different to the normal
method on ESA and PSA machines. Traces saved from any other measurement
(including the base analyzers) are incompatible with those saved under Log Plot
measurements.

Restoring Traces

All traces, including the reference traces used for noise cancellation measurement,
can be loaded from afloppy disk or from the analyzer’s own internal file system
(C). All traces are saved in binary format, and their format is independent of the
analyzer on which they were saved.

Traces saved in Option 226 under the old firmware (release A .xx.xx) are not
transportable to the newer rel eases.

Select the trace you would like to replace by pressing View/Trace and then Trace.
Press Trace until the trace you wish to replace is underlined.

Go to the L oad/Save menu which is under the View/Trace menu, and select the
drive from which you would like to load the trace. Press View/Trace, More 1 of 2,
Load/Save and Drive.

Enter your filename. Press View/Trace, More 1 of 2, Load/Save and Filename,
and then use the alphabetic keysto enter your filename. The file extension .LPT
will automatically be added to the filename that you enter.

L oad the trace by pressing View/Trace, More 1 of 2, Load/Save and Load Trace.
The trace is automatically set to View mode so it does not get overwritten.

This method of saving and loading tracesin a Log Plot measurement is different to
the normal method on ESA and PSA machines. Traces saved from any other
measurement (including the base analyzers) are incompatible with those saved
under Log Plot measurements.

Chapter 2 31



Using the Phase Noise Personality
Additional Information

Additional I nfor mation

The document listed below provides information on making phase noise
measurements. It can be obtained through your local Agilent Technologies office.

Agilent Part Number ‘ Title

1000-1132 ‘ RF and Microwave Phase Noise Measurement Seminar

32 Chapter 2



Specifications and Char acteristics




Specifications and Characteristics

Phase Noise

Phase Noise

Specifications

Supplemental Information

Carrier Frequency Range
ESA-E Series Analyzers
E4401B
E4402B
E4404B
E4405B
E4407B
PSA Series Anayzers
E4440A
E4443A
E4445A

1 MHzto1.5GHz
1 MHzto 3.0 GHz
1 MHzto 6.7 GHz
1 MHzto13.2 GHz
1 MHz to 26.5 GHz

1 MHz to 26.5 GHz
1 MHzt0 6.7 GHz
1 MHzto 13.2 GHz

Specifications

Supplemental Information

M easurement Characteristics

M easurements

Maximum number of decades

Filtering (ratio of video bandwidth
to resol ution bandwidth)

Measure log plot

M easure spot frequency
Measure RM S noise
Measure RM S jitter
Measure residual FM

7 (whole decades only)

None (VBW/RBW = 1.0)
Little (VBW/RBW = 0.3)
Medium (VBW/RBW =0.1)
Maximum (VBW/RBW = 0.03)
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Specifications and Characteristics

Phase Nois

e

Specifications

Supplemental Infor mation

Offset Frequency
Range
ESA-E Series Analyzers
(Option1DR)
(Option1DR and 1D5)
PSA Anayzers

10 kHz to 100 MHz
100 Hz to 100 MHz
10 Hz to 100 MHz
10 Hz to 100 MHz

The minimum offset is limited to
10 timesthe narrowest RBW of the
analyzer.

Specifications

Supplemental Information

M easurement Accuracy

Amplitude Accuracy?
(carrier frequency 1 MHz to
3.0GHz)

ESA-E Series

PSA Series

+1.52 dBP

+0.29 dBP

a. Amplitude accuracy is derived from analyzer specification and characteristics. It isbased ona
1 GHz signa at 0 dBm while running the log plot measurement with all other measurement
and analyzer settings at their factory defaults.

b. This does not include the effect of system noise floor. This error is afunction of the signal
(phase noise) to noise (analyzer noise floor) ratio, SN, in decibels. The functionis

—SN/ 10

Error = 10 x log(1 + 10

). For example, if the phase noise being measured is 10 dB above

the measurement floor, the error due to adding the analyzer’'s noise to the UUT is 0.41 dB.
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Specifications and Characteristics
Phase Noise

Amplitude Repeatability for ESA-E Series Analyzers

No Smoothing
Offset

100 Hz4

1 kHz¢
10 kHz
100 kHz
1 MHz

4% Smoothing®
Offset

100 HZ¢
1 kHZ¢
10 kHz
100 kHz
1 MHz

Standard Deviation®?

No Filtering Little Filtering |[Medium Filtering|M aximum Filtering
5.9dB 4.9dB 4.0dB 3.9dB
5.8dB 4.7dB 3.7dB 3.5dB
4.4dB 2.4dB 2.4dB 1.7dB
3.9dB 2.3dB 1.7dB 1.6dB
3.2dB 2.2dB 1.4dB 0.95dB
1.8dB 15dB 1.2 dB 1.1dB
1.0dB 0.58dB 0.57dB 0.49dB
0.83dB 0.54dB 0.41dB 0.29dB
0.78dB 0.51dB 0.36 dB 0.20dB
0.67dB 0.23dB 0.23dB 0.20dB

a. Amplitude repeatability isthe nominal standard deviation of the measured phase noise. This
table comes from an observation of 30 log plot measurements using al GHz, 0 dBm signal with
the filtering and smoothing settings shown. All other analyzer and measurement settings are set
to their factory defaults.

b. The standard deviation can be further reduced by applying averaging. The standard deviation
will improve by afactor of the square root of the number of averages. For example, 10 aver-
ages will improve the standard deviation by afactor of 3.162.

¢. Smoothing can cause additional amplitude errors near rapid transitions of the data, such as with
discrete spurious signals and impulsive noise. The effect is more pronounced as the number of
points smoothed increases.

d. These offsets are available only when Option 1DRisinstalled.

Amplitude Repeatability for PSA Series Analyzers

Sandard Deviation®P

No Filtering Little Filtering |Medium Filtering|Maximum Filtering

No Smoothing
Offset
100 Hz
1kHz
10 kHz
100 kHz

5.4 dB 34dB 3.9dB 3.4dB
5.2dB 3.7dB 2.3dB 2.1dB
5.1dB 35dB 2.0dB 1.2dB
45dB 29dB 1.9dB 1.0dB
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Specifications and Characteristics
Phase Noise

Amplitude Repeatability for PSA Series Analyzers

Standard Deviation®P

No Filtering Little Filtering |[Medium Filtering|Maximum Filtering
1 MHz 4.1dB 2.7dB 1.7dB 0.95dB
4% Smoothing®

Offset

100 Hz 1.7dB 1.1dB 1.1dB 0.88dB
1kHz 1.3dB 0.78dB 0.53dB 0.37dB
10kHz 1.1dB 0.78dB 0.34dB 0.29dB
100 kHz 0.86dB 0.40dB 0.40dB 0.23dB
1 MHz 0.34dB 0.32dB 0.16 dB 0.11dB

a. Amplitude repeatability is the nominal standard deviation of the measured phase noise. This
table comes from an observation of 30 log plot measurementsusing a1l GHz, 0 dBm signal with
the filtering and smoothing settings shown. All other analyzer and measurement settings are set

to their factory defaults.

b. The standard deviation can be further reduced by applying averaging. The standard deviation
will improve by afactor of the square root of the number of averages. For example, 10 aver-
ages will improve the standard deviation by a factor of 3.162.

¢. Smoothing can cause additional amplitude errors near rapid transitions of the data, such as
with discrete spurious signals and impulsive noise. The effect is more pronounced as the num-
ber of points smoothed increases.

Specifications

Supplemental Information

Freguency Offset Accuracy?
ESA-E Series

PSA Series

+3.7%

+1.4%

0.053 octave

0.02 octave

a. The frequency offset error in octaves causes an additional amplitude accuracy error propor-
tional to the product of the frequency error and slope of the phase noise. For example, a 0.01
octave frequency error combined with an 18 dB/octave slope gives 0.18 dB additional ampli-

tude error.
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Specifications and Characteristics
Phase Noise

Nominal Phase Noise Normalized to 1 Hz Versus Offset Frequency

ESA E4401B Spectrum Analyzers
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Specifications and Characteristics

Phase Noise

Nominal Phase Noise Normalized to 1 Hz Ver sus Offset Frequency

ESA E4402B, E4404B, E4405B, and E4407B Spectrum Analyzers

dBc/Hz
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Specifications and Characteristics
Phase Noise

Nominal Phase Noise Normalized to 1 Hz Versus Offset Frequency

PSA E4440A, E4443A, and E4445A Spectrum Analyzers

SSB Phase Noise (dBc/Hz)

-60 —T—TTTTTT — T T ———r
\RBW=100HZ RBW =1 kHz | ¥ RBW =10 kHz|\, RBW =100 kHz|

.70 ‘

-80 AN

B \ \

90 .
4100 SN
. ] _
L

10 LN T CF=25.2 GH
= . z
120 BS S 2L Y AN I

-130

-140 <

i

-150 H-

\\N.‘
-160

0.1 1 10 100 1000 10000

Offset Frequency (kHz)
el71b

40

Chapter 3




Menu Maps

This chapter provides a visual representation of the front-panel keys and their
associated menu keys. Refer to Chapter 5, “Front-Panel Key Reference,” on
page 71 for key function descriptions.
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Menu Maps
What You Will Find in This Chapter

What You Will Find in This Chapter

This chapter provides menu maps for the front panel keys having associated
menus. The key menus appear in alphabetical order asfollows:

AMPLITUDE Y Scale—Log Plot
AMPLITUDE Y Scale—Spot Frequency
BW/ Avg

Det/Demod

Display—Log Plot

Display—Monitor Spectrum
Display—Spot Frequency

File

FREQUENCY Channel

Input Output

Installer

Marker

MEASURE

Measurement Setup—Log Plot
Measurement Setup—Monitor Spectrum
Measurement Setup—Spot Frequency
MODE

Mode Setup

SPAN X Scale—Log Plot

SPAN X Scale—Monitor Spectrum
SPAN X Scale—Spot Frequency
Sweep—Log Plot

Sweep—Spot Frequency

Trig

View/Trace—Log Plot
View/Trace—Monitor Spectrum

View/Trace—Spot Frequency

Page 43
Page 44
Page 45
Page 46
Page 47
Page 48
Page 49
Page 50
Page 51
Page 52
Page 53
Page 54
Page 55
Page 56
Page 57
Page 58
Page 59
Page 60
Page 61
Page 62
Page 63
Page 64
Page 65
Page 66
Page 67
Page 68
Page 69
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Menu Maps
Menus

M enus

Amplitude Menu - Log Plot

Y-Scale

AMPLITUDE Scale/Div
Y Scale 10.00 dB
Ref Value

-70.00 dBc/Hz

Ref Position
Top Ctr Bot
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Menu Maps
Menus

Amplitude Menu - Spot Frequency

AMPLITLDE
T Scale I

1 Srale
Fhase Molze »

|

Celta Freq

T Scale i Seale
Scale DIy Scde/Diy
200 Da0Aaa H= 200 0a0AA A H=
Auto Man Auto Man
Rt Value Ref Value
AR RADARA H= 0. AA0A0AA A He
Auto Man Huto Man
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Menu Maps
Menus

BW/Avg Menu

BW/

Res BH
3 MHz

Video BKW
300 kHz

VBW/RBNW
0.100000

Span/RBW
1

k%

Auto Man

* Grayed out in Spot Frequency and Log
Plot measurements

** PSA Series analyzers only
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Menu Maps
Menus

Det/Demod M enus

Det/
Demod Det/Demod

Detector
Average
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Menu Maps

Menus
Display Menus - Log Plot
Display » Preferences
Graticule
Full Screen On Off
Annotation
On Off
Preferences »
Chapter 4 47



Menu Maps

Menus

Display Menus - Monitor Spectrum

DISPLAY l

Display

F

Full Screen

Display Line
25.08 dBm
0n Off

Preferences m

Preferences

Graticule
0On 0ff

48
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DISPLAY I

Menu Maps

Menus
Display Menus - Spot Frequency
Display » Preferences
Graticule
Full Screen on 0Ff
Annotatlon
On Off
Tolerance
Linits
an Off
View Avyg
0On Off
Preferences m
Chapter 4 49



Menu Maps

Menus
FileMenu
File Save Type Type
Catalog» Save Now
Type
Savey State
Load Format State
Measurement
Delete » Source Results
Copy» Name
Rename. Dir Up Screen
More . More More
102 Dir Select lof2[ 20f 2
50
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Menu Maps
Menus

Frequency/Channel Menu

Chapter 4 51



Menu Maps
Menus

[nput Output Menu

Input/ .
t
Outpu Input/Output Advanced

DANL Method Max Mixer Lv
Atten Removal 4.00 dBm

To Base Instrument Input/
Advanced » Output menu (differs

between ESA and PSA)
Input/Output»
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Installer Menu (ESA Series of AnalyzersOnly)

Menu Maps
Menus

For more information on the System and Personalities menus, refer to the ESA
Spectrum Analyzers User’s Guide.

System

Servicep|

More
30f3

Licensing >—|—>
Personalities M

Personalities Install Pers.

a

Next Page Next ltem
b

Prev Page Prev Item

Verify Disks

Install Now

Install» Abort Install

Uninstall Exit Installer

a.Grayed out when on the last page or if there is only one page
b. Grayed out when on the first page or if there is only one page

c. Forinformation on the menu accessed by this key, refer to the ESA Spectrum Analyzers User's Guide.

pI737b
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Menu Maps
Menus

Marker Menu - Log Plot

v

Marker

Select Marker
1 2 3 4

Marker Trace
1 2 3

RMS Noise

RMS Noise
Degree

RMS Noise
Radian

RMS Noise
Jitter

Marker
Marker
Select Marker
1 2 3 4
Norma
Delta
RMS Nolse »
n' Residual FM
"
ou
More
1of2

Marker Table

On Off

Marker All Off

Peak Search, Marker, and

Iy
y

Freq Count keys are
deactivated

More
20f2
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l

Measure Menu

Measure

Monitor
Spectrum

Spot
Frequency

Log Plot

Menu Maps
Menus

Chapter 4
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Meas
Setup

Menu Maps
Menus

Meas Setup Menus- Log Plot

A

Meas Setup

On

Avg Number
10
Off

Meas Typ
Phase No\si’

Meas Setup

Decade Table
On Off

Cancellation»—

Smoothing Restore Meas

4.000 % Defaults
Filtering
VBW/RBW=0.100"

More More

lof2 2of 2

Cancellation

Cancellation
On off

Ref Trace
1 2 3

Threshold A
0.01 dB

L

Filtering Meas Type

None ;
VBW/RBN=1.000 Phase Noise
Little DANL Floor

VBW/RBW=0.300

Medium
VBW/RBW=0.100

Maximum
VBW/RBW=0.030
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Meas Setup l

Menu Maps

Menus
M eas Setup Menus - Monitor Spectrum
Meas Setup Meas Setup
Avg Number
10
On off
Avg Mode
Exp Repeat
Restore Meas
Defaults
More 1 of 2 More 2 of 2
Chapter 4 57



Meas Setup '

Menu Maps
Menus

Meas Setup M enus - Spot Frequency

Meas Setup

Avg Number|
10
On Off

Avg Mode
Exp Repeat

Meas Type’
Phase Noise

Spot Freq
10.0000 kHz

Table Index
(Result)
1

More
lof2

I

N

Meas Setup Advanced Meas Type
% RBHW /
Spot Offset Phase Noise
10
Advanced DANL Floor
PhNoise Opt f
45k
Auto Man
Restore Meas
Defaults
More
20of 2
* PSA Series

analyzers only
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Menu Maps
Menus

Mode Menu
Spectrum
Analysis
Phase Noise
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Menu Maps

Menus

Mode Setup Menus

Mode Setup Mode Setup
) Brings up the Properties
Properties... menu that displays
versioning information. See
section 4.4
Restore Mode
Defaults
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Menu Maps

Menus
Span (X Scale) Menu - Log Plot

X-Scale

Start Offset

100 Hz

Stop Offset

1 MHz
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Menu Maps
Menus

Span (X Scale) Menu - Monitor Spectrum

Span

SPAN
X Scale

Span
5 MHz

Full Span

Zero Span
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AMPLITUDE
Y Scale

Menu Maps

Menus
Span (X Scale) Menu - Spot Frequency
Y Scale J y l
Phase Naise » Y Scale Y Scale
Scale/Div Scale/Div
200.000000 Hz 200.000000 Hz
Delta Freq » Auto Man Auto Man
Ref Value Ref Value
0.00000000 Hz 0.00000000 Hz
Auto Man Auto Man
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Menu Maps
Menus

Sweep Menu - Log Plot

PSA Analyzers only ESA Analyzersonly
l b
Sweep ' Sweep

Sweep Sweep

single Cont Single Cont
Auto Sweep
Tine
Motm
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Menu Maps
Menus

Sweep Menu - Spot Frequency

AMPLITUDE
Y Scale Y Scale J ﬁ i
Phase Noise »! Y Scale Y Scale
Scale/Div Scale/Div
200.000000 Hz 200.000000 Hz
Delta Freq » Auto Man Auto Man
Ref Value Ref Value
0.00000000 Hz 0.00000000 Hz
uto Man uto Man
Chapter 4
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Menu Maps
Menus

Trigger Menu

j

This hardkey will direct the
user to the Base Instrument
Trig Menu.
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View/
Trace

Menu Maps

Menus
View and Trace Menus- Log Plot
Meas View Meas View Load/Save
Trace )
| T
1 5 3 Operations» . ) Facg
Raw Load/Saver—] Drive
A: [
Smoothed Filename
TRACEQD®.LPT
Reference

(View) Save Trace
Blank Load Trace

More More

lof2 2of2

Operations <« Operations

1->2 1<>2
1->3 1<>3
2->1 2<->3

2->3

3->1

3->2
More More
lof2 2of 2
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Menu Maps
Menus

View and Trace Menus - Monitor Spectrum

View/

Trace This hardkey will direct the

user to the Base Instrument
View/Trace Menu.
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Menu Maps
Menus

View and Trace M enus - Spot Frequency

View/

Trace Meas View
Graphical
Numerical
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Menu Maps
Menus
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Front-Panel Key Reference

This chapter details the front-panel keys and menu keys that appear on the
menu-maps presented in the previous chapter. The front-panel keys are listed
alphabetically and are described with their associated menu keys. The menu keys
are arranged as they appear in your analyzer menus.
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Front-Panel Key Reference
Key Descriptions and Locations

Key Descriptions and L ocations

This chapter provides information on Phase Noise mode functions only. Some
keys are described that are either not available in Spectrum Analysis (SA) mode,
or that provide functions which differ from those provided by the same keysin SA
mode. Other keys are described which provide fewer functions than the same key
in SA mode, but the functions that are provided are identical in both modes. For
those keys not described here, refer to the PSA Series Spectrum Analyzers User’s
Guide and the ESA Series Spectrum Analyzers User’s Guide.

AMPLITUDEY Scale Page 73
Det/Demod Page 74
Display Page 75
FREQUENCY Channel Page 76
I nput/Output Page 78
Marker Page 79
Meas Setup Page 81
MEASURE Page 84
MODE Page 85
M ode Setup Page 86
Preset Page 87
SPAN X Scale Page 88
Sweep Menu Page 89
Trace/View Page 90
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Phase Noise

Delta Freq

Ref Value

Ref Position

Front-Panel Key Reference
AMPLITUDE Y Scale

AMPLITUDE Y Scale

Activates the reference level function, if it isavailable, and accesses the amplitude
menu keys. Amplitude menu keys are used for setting functions that affect the way
data on the vertical axisis displayed or corrected.

When Signal Tracking is On and a Spot Frequency measurement is being made,
the screen is split vertically into two sections. The left half of the screen displays
the Phase Noise of the signal being measured, while the right hand half, labelled
‘Delta Freq’, showsthe changesin frequency of the signal. Thiskey allows you to
control the appearance of the Phase Noise display.

Scale/Div Sets the units per vertical graticule division on the display.

Ref Value Sets the value of the reference line on the screen. Thereference
line is shown in magenta pink.

When Signal Tracking is On and a Spot Frequency measurement is being made,
the screen is split vertically into two sections. The left half of the screen displays
the Phase Noise of the signal being measured, while the right hand half, labelled
‘Delta Freq’, showsthe changesin frequency of the signal. Thiskey allows you to
control the appearance of the Delta Freq display.

Scale/Div Sets the units per vertical graticule division on the display.

Ref Value Sets the value of the reference line on the screen. The reference
line is shown in magenta pink.

Thisallows you to set the value in dBc/Hz of a specified position on the graticule
display (see Ref Position). This softkey isonly availablein Log Plot
measurements.

The reference position on each trace is indicated by a small chevron (the ‘> and
‘<’ signs) at either side of the graticule. The value in dBc/Hz of this reference
position on the graticule is specified with the Ref Value softkey. The Ref Position
softkey allows you to vary the position of the reference trace between top, center,
and bottom of the graticule. This softkey isonly available in Log Plot
measurements.

Top Sets the reference position to the top line of the graticule. Its
position isindicated by a small chevron on either side of the
graticule.

Ctr Sets the reference position to the center of the graticule. Its
position isindicated by a small chevron on either side of the
graticule.

Bot Sets the reference position to the bottom line of the graticule. Its
position isindicated by a small chevron on either side of the
graticule.
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Front-Panel Key Reference
Det/Demod

Det/Demod

This hard-key is only accessible when making a Monitor Spectrum measurement.
It isgrayed out at all other times. Please refer to the PSA Series Spectrum
Analyzers Reference Guide and ESA Series Spectrum Analyzers User’s Guide for
further details.
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Full Screen

Tolerance Limits

View Avg

Preferences

Front-Panel Key Reference
Display

Display

Thisfront panel key accesses the menu key that allows you to see and setup
different measurement displays.

Extends the measurement window over the entire analyzer display, removing the
softkey menu as it does so. To restore the softkey menu, press any key except
Print, Save, or any of the data entry keys.

When you are tracking a drifting signal and the tracking mode is Tolerance, you
can choose to display or hide the lines corresponding to the tolerance limits by
using this key.

Allows you to display or hide aline on the screen showing the moving average
value. The line represents the average value of the measurements showing on the
screen.

This displays a further menu giving you control over some aspects of the display’s
appearance.

Graticule Allows you to display or hide the graticule lines on the display.

Annotation Allows you to display or hide some of the annotation pertaining
to the current display.
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Carrier Freq

Carrier Search

Search Span

Signal Track

NOTE

Tracking

Front-Panel Key Reference
FREQUENCY Channel

FREQUENCY Channel

Accesses the menu of frequency functions.

Allows you to specify the frequency of the carrier wave whose phase noiseisto be
measured. Aslong as the frequency you enter is within plus or minus 5% of the
carrier signal’strue frequency, the analyzer will tuneto it automatically.

Automatically tunes the analyzer to the strongest signal it can find. If

Search Span is set to Automatic, the search is performed from alower limit of
100Hz to an upper limit of the analyzer’s maximum capabilities. When Search
Span is set to Manual, the search is performed within the frequency range
specified in Search Span, centered on the current carrier frequency.

Determines the spectral range that a Carrier Search will search for asignal. This
key toggles between Automatic and Manual settings, and when set to Manual,
allows you to enter afrequency range manually. When Search Span is set to
Automatic, the search is performed from alower limit of 100Hz to an upper limit
of the analyzer’s maximum capabilities. When Search Span is set to Manual, the
search is performed within the frequency range specified here, centered on the
current carrier frequency.

Specifies whether or not the analyzer automatically tracks aslowly drifting signal.

On When Signal Track isset to On, the analyzer repeatedly measures
the frequency of the carrier signal to check for any change that
might have occurred, and retunes to the new frequency if
necessary.

Off When this is set to off, the analyzer makes its measurement at a
fixed frequency.

The repeated realignment with the signal when tracking is On causes
measurements to take longer than when tracking is Off.

Displays a menu which allows you to control exactly how signal tracking is
performed.

Drift Span Specifies the span, as a percentage of the carrier frequency,
within which the frequency drift will be tracked. For example, if
aDrift Span of 12% is specified, the signal will be tracked as
long as it remains within plus or minus 6% of the most recent
frequency measurement.The drift span is limited to a maximum
of 50 MHz.

Mode Displays a menu which allows control over how signal tracking
operates. You can select from three modes of operation -
Interval, Tolerance or a combination of the two.
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Interval

Tolerance +/-

Interval

Tolerance

Both

Front-Panel Key Reference
FREQUENCY Channel

The analyzer will retune to the carrier signal
after every Interval number of measurements
have been made.

The analyzer will retune to the carrier signal
whenever one phase hoise measurement
differs from the average value by Tolerance
percent.

Thisisacombination of Interval and
Tolerance modes. The analyzer will retuneto
the carrier signal after every Interval number
of measurements or whenever the latest phase
noise measurement deviates from the average
by Tolerance percent, depending on which
occurs first.

Theanalyzer will retuneto the carrier signal after every Interval
number of measurements have been made.

The analyzer will retune to the carrier signal whenever one
phase noise measurement differs from the average value by
Tolerance percent. The tolerance limits are displayed on the
screen by parallel green lines.
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DANL Method

NOTE

Advanced

Input/Output

Front-Panel Key Reference
Input/Output

I nput/Output

Displays a menu that allows you to control how noise levels are to be measured
and gives you access to the advanced menu.

Allows you to select one of two alternative methods of measuring the Displayed
Average Noise Level (DANL).

Atten Attenuation method attenuates any incoming signal to such an
extent that it is almost |ost within the background noise. The
noise level can then be measured.

Removal The Removal method of measuring DANL requires the input
signal to be physically disconnected from the analyzer before
the noise level is measured. The analyzer will tell you when to
remove or disconnect the signal, and when to reconnect it
afterwards.

Every analyzer generates some noise of its own. By measuring this noiselevel, you
can compensate for it and thus obtain more accurate phase noise measurements.
The Attenuation method of DANL measurement is accurate enough for most
purposes and is generally more convenient, but the Removal method is the more
accurate.

Gives you access to the Advanced menu of Input functions.

Max Mixer Level Allowsyou to control the maximum signal level at the mixer.
For wide offset (greater than 1 MHz) phase noise
measurements, increasing the maximum mixer level towardsits
compression point maximizes the measurement range.

Displaysthe basic spectrum analyzer’s I nput/Output menu. Refer to the PSA Series
Reference Guide or the ESA User’s Guide for more information.
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Select Marker

Normal

Delta

RMS Noise

Residual FM

Off

Marker Trace

Front-Panel Key Reference
Marker

M arker

Displaysamenu that allowsyou to set each of the four markersto mark, or display,
a particular measurement.

Allows you to select one of the four possible markers. Having selected one of the
markers, use the other softkeys on this menu to specify the type of marker or
measurement.

Sets the specified marker to be a normal marker. That is, it marks the point of the
frequency offset that you specify, and then the analyzer measures and displays the
phase noise at this point.

A deltamarker is actualy a pair of markers. By pressing Delta, you set a pair of
markers at your current frequency offset. One of this pair of marker (indicated by
an ‘R’ on the display) is fixed while the second of the pair can be moved using
your RPG knob or the numeric keys. The frequency difference and the phase noise
difference between these two pointsis displayed.

Displays a second menu allowing access to three RM S noise functions. An RMS
Noise marker is actually apair of markers. By pressing RMS Noise Degrees, you
set apair of markers at your current frequency offset. One of this pair of markers
(indicated by an ‘R’ on the display) is fixed while the second of the pair can be
moved using your RPG knob or the numeric keys.

RMS Noise Degrees The root mean square (RMS) of the phase noise between
these two pointsis calculated, and is displayed in degrees.

RMS Noise Radians The root mean sguare (RM S) of the phase noise between
these two pointsis calculated, and is displayed in radians.

RMS Noise Jitter The root mean square (RMS) of thejitter between these two
pointsis calculated, and is displayed in units of time,
typically in picoseconds (‘ps’ or 10"12 secs) or
femtoseconds (‘fs' or 1071 secs).

A Residual FM marker is actually a pair of markers. By pressing Residual FM,
you set a pair of markers at your current frequency offset. One of this pair of
markers (indicated by an ‘R’ on the display) is fixed while the second of the pair
can be moved using your RPG knob or the numeric keys. The root mean square
(RMS) of theresidual FM between these two pointsis calculated and displayed.

Switches the specified marker off.

Allows you to select which of the three traces your currently selected marker is
applied to.
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Marker Table

Marker All Off

Front-Panel Key Reference
Marker

Allowsyouto display al of thedatafrom all of your markersin atabular form. For
every marker you have set, the table will show the number of the trace to which it
has been applied, the marker’s position on the X axis, and itsmeasured Y axis
value. As an aid to interpretation, each marker’s trace number is displayed in the
same color as the trace itself, that is yellow for Trace 1, cyan blue for trace 2 and
magenta pink for trace 3.

On Sets the marker table on. The tableis displayed beneath the
graticule.
Off Sets the marker table display off.

Switches all markers off. All markers are removed from the graticule display, and
if the marker table is also being displayed, all entries will be removed fromit.
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Avg Number

Avg Mode

NOTE

Restore Meas
Defaults

Meas Type

Spot Offset

Front-Panel Key Reference
Meas Setup

M eas Setup

Displays a menu that allows you to enter custom setup parameters for a
measurement. The setup menu displayed depends on whether the Monitor
Spectrum, Spot Frequency or the Log Plot measurement was selected in the
MEASURE menu. Some keys are the same as in the basic Spectrum Analyzer
mode. Refer to the PSA Reference Guide and the ESA User’s Guide for more
information on these keys.

Allowsyou to specify the number of measurementsthat will be averaged. After the
specified number of average counts, the Avg Mode setting determines the
averaging action. You can also set the averaging function to On or Off.

On Enabl es the measurement averaging.

Off Disables the measurement averaging.

Allows you to select the type of termination control used for the averaging
function. This determines the averaging action after the specified number of
measurements (average count) is reached.

Exp After the average count is reached, each successive data
acquisition is exponentially weighted and combined with the
existing average.

PSA Analyzers only: The Exponential average mode is not available when Phase
Noise optimization f Mode is On (see PhNoise Opt f) and the spot frequency offset
is between 40 kHz and 60 kHz.

Repeat After the average count is reached, the averaging is reset and a
new averageis started.

Sets up the analyzer parameters for the measurement using the factory default
analyzer settings. (This only affects measurement parameters for this measurement
and does not affect any mode parameters.) If you have made any manual changes
to the measurement parameters, restoring the measurement defaults will ensure
valid measurements.

Provides the menu keys that allow you specify whether you want to measure the
phase noise of asignal or the DANL floor of the analyzer.

Phase Noise Specifies that the analyzer is to measure the phase noise of an
input signal.

DANL Floor Specifiesthat the analyzer's DANL (Displayed Average Noise
Level) Floor level isto be measured.

Determines the frequency offset at which the phase noiseisto be measured.
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Table Index

Advanced

NOTE

Smoothing

Filtering

Front-Panel Key Reference
Meas Setup

The analyzer can hold and display the last 101 phase noise measurements. A
subset of 22 of these 101 measurement values can be viewed as atable by selecting
the Numerical option from the View/Trace menu. By specifying the Table Index, you
can determine which of the measurement results are displayed. Your selected
measurement, referred to by its Table Index number, is highlighted in yellow.

Provides access to the Advanced menu of setup functions.

PhNoise Optf  Appliesto the PSA series spectrum analyzers only. Used to
select the offset frequency (measured relative to the carrier
signal) at which the analyzer switchesinternal filtersto makeits
phase noise measurement. If set to Auto, the analyzer will
repeat the phase noise measurement with the crossover
frequency both above and below your measurement offset, and
will display the more accurate of the two measurements. You
cannot improve on the measurement’s accuracy by setting this
to Manual, but you can improve the speed of the measurement.

The analyzer uses one of two different filters when measuring phase noise. One
filter gives more accurate results at small offsets, and the other filter is more
accurate at larger offsets. You can manually specify whether you wish the
crossover point between these two filters to be above or below your measurement
offset. If you make two measurements on the same signal, one with the crossover
point below your measurement offset and the other one with it above your signal,
the lower figure will be the more accurate. The PhNoise Opt f softkey only works
on PSA analyzers as ESA analyzers use the same internal filter for all
measurements.

RBW/Spot Offset The resolution bandwidth is specified as a percentage of the
spot offset frequency. This key allows you to specify that
percentage figure.

Allows you to specify the amount of smoothing done to the trace after the
measurement has been performed. The amount of smoothing can be varied
between 0.00% and 16.0%. By default, both the trace of the raw data and the
smoothed trace are displayed

Allows you to specify whether or not to apply filtering to the signal. If you do
select filtering, there are four levels from which you can select - none, little,
medium and maximum.

None No filtering is performed. The video bandwidth to resolution
bandwidth ratio (VBW/RBW) isfixed at 1.000.

Little A small amount of filtering is performed. The video bandwidth
to resolution bandwidth ratio (VBW/RBW) is fixed at 0.300.

Medium A moderate amount of filtering is performed. The video
bandwidth to resolution bandwidth ratio (VBW/RBW) is fixed
at 0.100.

82 Chapter5



NOTE

Decade Table

Cancellation

NOTE

Front-Panel Key Reference
Meas Setup

Maximum A large amount of filtering is performed. The video bandwidth
to resolution bandwidth (VBW/RBW) isfixed at 0.030.

Smoothing is faster than Filtering. However, thereis a risk with smoothing that
you might hide sudden changes in amplitude that might occur over avery small
frequency range.

Allowsyou to toggle the Decade Table On and Off. The Decade Table isatable of
measurements which shows, for each of the analyzer’s three traces (3 max.), the
value in dBc/Hz at the point where the traces cross each decade line on the display.

If you have acquired a DANL trace from the analyzer, or atrace taken from a very
clean source at the same frequency range that you are measuring, then you can
automatically subtract this from your measurement. This softkey displays a
submenu alowing you to perform this type of automatic noise cancellation.

Cancellation Allows you to switch the automatic noise cancellation feature
On or Off.

Ref Trace Allows you to specify which of the three traces holds the
reference trace data. This data is automatically subtracted from
your phase noise measurement when Cancellation is switched
On.

In order for atrace to be used as a Ref Trace, it must be in Reference (View)
mode, and must cover the same range of frequencies as those currently being
measured.

Threshold Allows you to specify the threshold level for noise cancellation.
This value represents the minimum difference that must exist at
each frequency point between the reference trace and the
measured trace for one to be subtracted from the other.

Chapter 5 83



Front-Panel Key Reference
MEASURE

MEASURE

Accesses menu keys that allow you to make Monitor Spectrum, Spot Frequency
and Log Plot measurements.

Monitor Displays the frequency spectrum.
Spectrum

Spot Frequency Measures the phase noise of the input signal at one discrete frequency offset.

Log Plot Displays alogarithmic plot of the measured phase noise over arange of frequency
offsets.
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Spectrum
Analysis

Phase Noise

NOTE

Front-Panel Key Reference
MODE

MODE

Accesses menu keys allowing you to select the measurement mode of your
analyzer. Additional measurement personality software must be installed and
activated in the analyzer for the other mode softkeys to be labeled and functional.

Accesses the spectrum analyzer menu keys and associated functions.

Accesses the Phase Noise measurement personality menu keys and associated
functions. This allows you to setup and make valid Phase Noise measurements.

This menu will have additional entriesif other personalities have been installed,
for example GSM Option BAH or cdmaOne Option BAC.
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Mode Setup

M ode Setup

Accesses a menu allowing you to view information about the Phase Noise
application and to set the phase noise measurement parameters back to their
factory default settings.

Properties Displays the Phase Noise application version number.

Restore Mode Sets up the spectrum analyzer’s parameters for the mode using the factory default
Setup Defaults mode settings.
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User Preset

Factory Preset

Mode Preset

Front-Panel Key Reference
Preset

Preset

Provides a convenient starting point for making most measurements.

Depends on the preset type setting (user, mode, or factory) in the System keys. If
the preset type is set to Factory, pressing Preset resultsin an immediate analyzer
preset to the factory defaults. If it is set to User, pressing Preset accesses a menu
that allows you choose your preset settings from either the factory default valuesor
the settings you have previously defined as the User preset state.

Restores the analyzer to a user defined state. The state was defined from the
System menu when the Power On/Preset function was selected and Save User
Preset was pressed. If you did not save a user state, then the current power-up state
is stored as the user preset file for use when Preset is pressed.

A full factory preset is executed so the analyzer isreturned to the factory default
state. The preset type can be set to Factory from the Power On/Preset function in
the System menu.

Restores the mode defaults of the current mode, or of the mode that was in use
when the analyzer was turned off or powered down. See the PSA Series Reference
Guide or the ESA User’s Guide for more details.
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Start Offset

Stop Offset

Scale/Div

NOTE

Ref Value

NOTE

Front-Panel Key Reference
SPAN X Scale

SPAN X Scale

Allows you to specify the offset frequency at which your Log Plot measurement
will start.

Allows you to specify the offset frequency at which your Log Plot measurement
will stop.

Although the Spot Frequency display appears to be showing a continuously
moving plot, it is actually made up of a number of discrete individual
measurements plotted over time. This softkey allows you to specify how many
measurements will be plotted between each successive division on the graticule.

Scale/Div affects both the phase noise display and the deltafreq display
simultaneoudly.

This applies to the Spot Frequency measurement only. The analyzer stores up to
101 measurement values which it updates continually. These values are then used
to generate the plot on the screen. If you are displaying fewer than the full 101
measurements (in other words, you have set Scale/Div (above) to less than 10),
you can use this softkey to specify the measurement number with which your
display isto start.

Ref Value affects both the phase noise display and the delta freq display
simultaneoudly.
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Sweep Time

Sweep

Points

Front-Panel Key Reference
Sweep Menu

Sweep Menu

Allows you to specify the sweep time for your measurement or to let the analyzer
set it automatically. Thisisgrayed out in Log Plot measurements as the best setting
isautomatically calculated for each linear segment.

Specifies whether the analyzer sweeps (or measures) continually, or whether it
performs a single sweep and then stops.

Single The analyzer performs one single measurement and then stops.
You have to press the Restart button every time you want to
make another measurement.

Cont The analyzer continuously measures the signal it isreceiving
and repeatedly updates the plots and the measurements.

Allows you to specify the number of data points used to generate the display (ESA
analyzers only).
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Graphical

Numerical

Trace

Raw

Smoothed

Reference (View)

Blank

Operations

NOTE

Front-Panel Key Reference
Trace/View

Trace/View

Accesses the view menu keys that allow you to set the way measurement result
information is displayed. The menu options will vary depending on the
measurement that is selected under the Measure menu.

Measurement datais displayed graphically, and only the most recent measurement
valueisdisplayed numerically. If signal tracking has been switched on, agraphical
display of the change in frequency is shown alongside the phase noise plot.

A subset of 22 of the 101 measurements is shown in atable to the | eft of the
display. The phase noise plot is still shown, but the deltafrequency display is
removed, regardless of whether signal tracking is switched on or off.

Allows you to select any of the three traces to then specify its characteristics.

Thetrace selected in Trace (above) records and displays the raw measurement
data.

Thetrace selected in Trace (above) records and displays the smoothed
measurement data.

Thetrace selected in Trace (above) is set to Reference (View). You can seeits
display on the screen. Trace 1 displaysin yellow, Trace 2 in cyan blue, and Trace 3
in magenta pink.

Thetrace selected in Trace (above) is blanked out on the screen so you can no
longer seeit.

Selects a menu alowing you to move data between traces.

1->2 Copiesthedatain Trace 1 to Trace 2.
1->3 Copiesthedatain Trace 1 to Trace 3.
2->1 Copiesthedatain Trace 2to Trace 1.
2->3 Copiesthedatain Trace 2 to Trace 3.
3->1 Copiesthedatain Trace 3to Trace 1.
3->2 Copiesthedatain Trace 3 to Trace 2.
1<>2 Swapsthe datain Trace 1 and Trace 2.
1<->3 Swapsthe datain Trace 1 and Trace 3.
2<->3 Swaps the datain Trace 2 and Trace 3.

When datais stored in atrace, that trace is set to Reference (View) mode.
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Load/Save

Front-Panel Key Reference
Trace/View

Accesses amenu allowing you to load stored trace data to the analyzer, and to save

trace datato files.

Trace

Drive

Filename

Save Trace

Load Trace

Specifies which of the three traces you wish to save or load.

Specifieswhich drive (that is, which disk) you wish to load data
from or store datato. ‘Drive A:’ isafloppy disk and ‘C:’ isthe
analyzer’s hard disk.

Displays the alphabetic editor allowing you to specify the name
of the file that you wish to load or save. The file extension .LPT
is automatically added to the name you type.

Saves the trace that you sel ected to the filename and drive (disk)
that you specified. The filename has the extension .LPT added
automatically.

Takes the filename from the drive (disk) that you specified, and
|oads the data into the trace that you have selected.
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Trace/View
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L anguage Reference

These commands are only available when the Phase Noise mode has been selected
using analyzer :SEL ect or analyzer :NSEL ect. |f the Phase Noise modeis selected,
commands that are unique to another mode are not available.
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Language Reference
CALCulate Subsystem

CAL Culate Subsystem

This subsystem is used to perform post-acquisition data processing. In effect, the
collection of new data triggers the CAL Culate subsystem. In thisinstrument, the
primary functionsin this subsystem are markers and limits.

The SCPI default for data output format is ASCII. The format can be changed to
binary with FORMat:DATA which transports faster over the bus.
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Language Reference
CALCulate Subsystem

CAL CulateLPLot Subsystem

The Log Plot measurement shows a graph of the phase noise power plotted against
the log of the frequency offset from the carrier.

DANL Cancdllation Delta Threshold
: CALQuUI at e: LPLot : CANCel | ati on: DELTa <dB>
: CALQuI at e: LPLot : CANCel | ati on: DELTa?

You can specify aminimum difference that must exist between the DANL
reference trace and the current measurement before any cancellation will be
performed. This command allows you to specify that minimum value.

Range: 0.001 dB - 5 dB

Example: CALC. LPLot : CANC. DELT 2

Remarks: The cancellation deltais applied on an individual point by point
basis.

Front Panel

Access. Meas Setup, More, Cancellation

DANL Cancellation On/Off
:CALQul at e: LPLot : CANCel | ati on[: STATe] OFF| ON 0] 1
: CALCQul at e: LPLot : CANCel | ati on[: STATe] ?

Thisalows you to switch the noise cancellation feature on or off. The cancellation
feature allows a previously made measurement of the instrument’s DANL noise
floor to be automatically subtracted from the current measurement.

Example: CALC. LPLot: CANC ON

Remarks: The DANL of the instrument must first be measured and stored
in areference trace before the cancell ation feature can be used.

Front Panel

Access. Meas Setup, More 1 of 2, Cancellation

DANL Cancdlation Reference Trace
: CALQuUI at e: LPLot : CANCel | ati on: TRACe <tracenune
: CALQuI at e: LPLot : CANCel | at i on: TRACe?

This allows you to change the trace that is used to store the DANL noise floor
reference data for use in the DANL cancellation feature.

Range: 1-3
Example: CALC. LPLot : CANC. TRAC 2
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Remarks: This reference trace must be in View mode and must cover the
same frequency range as that being measured.

Front Panel
Access. Meas Setup, More, Cancellation

Decade Table On/Off
: CALCul at e: LPLot : DECade: TABLe[ : STATe] CFF|ON 0] 1
: CALCul at e: LPLot : DECade: TABLe[ : STATe] ?

The decade table shows the measured values for each plot at every point where the
trace(s) cross(es) a decade line on the display. This command turns the decade
table display on or off.

Example: CALC. LPLot : DEC. TABLE ON

Remarks: The LPLot keyword must be specified in the command.
Front Panel

Access. Marker, More, Decade Table

Copy Trace A to TraceB

: CALCul at e: LPLot : TRACe: CCPY[ Al [ B]
Copies the contents of one trace [A] to another trace [B].

Remarks: There are no spaces in the command. In other words, :COPY 12
isavalid command that would copy Trace 1 to Trace 2.
:COPY 1 2 would beinvalid as it contains a space.

Front Panel
Access. View/Trace, Menu 1 of 2, Operations

Trace Mode
: CALCul at e: LPLot : TRACe[ 1] | 2| 3: MODE RAW SMDot hed| VI EW BLANK
: CALCul at e: LPLot : TRACe[ 1] | 2| 3: MODE?
This determines the type of trace stored and displayed in the selected trace.
Factory Preset:  Trace 1: Raw

Trace 2: Smoothed

Trace 3: Blank
Range: Raw, Smoothed, View or Blank
Front Panel
Access. Trace, Trace[1]|2|3], Raw|Smoothed|View|Blank
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Swap Trace A and Trace B
: CALCQul at e: LPLot : TRACe: SWAP[ Al [ B]

Swaps the contents of two traces, [A] and [B]. Trace [A] data movesto Trace [B],
while Trace [B] data moves to Trace [A].

Remarks: There are no spaces in the command. In other words, :SWAP12
isavalid command that would swap Trace 1 to Trace 2 data.
:SWAP1 2 would beinvalid as it contains a space.

Front Panel
Access. View/Trace, Menu 1 of 2, Operations
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CAL CulateeMARK ers Subsystem

Marker Mode

:CALCul at e: LPLot : MARKer [ 1] | 2| 3| 4: MODE
PCSi t i on| DELTa| RvBDegr ee| RvBRadi an| RFM
| RMBJitter| OFF

:CALCQul at e: LPLot : MARKer [ 1] | 2| 3| 4: MODE?
This command specifies the calculation mode for each of the four markers.

» POSition - Sets the specified marker to be a‘normal’ marker. That is, it
measures the phase noise at your specified frequency offset.

» DELTa- Setsthe specified marker to measure the difference in frequency
between the first and the second marker.

» RMSDegree - Setsthe specified marker to measure the RM S of the phase noise
between the first and the second marker. The result is displayed in degrees.

»  RMSRadian - Setsthe specified marker to measure the RM S of the phase noise
between the first and the second marker. The result is displayed in radians.

* RFM - Setsthe specified marker to measure the RM S of the residual FM
between the first and the second marker. The result is displayed in Hertz.

» RMSlitter - Setsthe specified marker to measure the RM S of the jitter between
the first and the second marker. The result is displayed in units of time.

¢ OFF - Sets the marker off

Example: CALC. LPLot : MARK: MODE RVBD

Remarks: The LPLot keyword must be specified in the command.
Front Panel

Access. Marker

Marker Table On/Off
:CALCul at e: LPLot : MARKer : TABLe[ : STATe] CFF|ON 0] 1
: CALCul at e: LPLot : MARKer : TABLe[ : STATe] ?

Turns the marker table display on or off.

Example: CALC: LPLot : MARK: TABLE ON

Remarks: The LPLot keyword must be specified in the command.
Front Panel

Access. Marker, More 1 of 2, Marker Table
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Marker Trace
:CALQuI at e: LPLot : MARKer [ 1] | 2| 3| 4: TRACe <tracenunp
: CALQuI at e: LPLot : MARKer [ 1] | 2| 3| 4: TRACe?

This command specifies the trace on which the specified marker will be placed.

Example: CALC. LPLot : MARK: TRAC 3

Remarks: The LPLot keyword must be specified in the command.
Front Panel

Access: Marker, Select Marker, Marker Trace

Marker X Value
:CALQuI at e: LPLot : MARKer [ 1] | 2| 3| 4: X <nunber >
:CALQuI at e: LPLot : MARKer [ 1] | 2| 3| 4: X?

This command positions the sel ected marker at the specified position on the
X-axis.

Range: Graph Start Offset and Stop Offset frequencies.
Factory Preset:  All four markers are preset to 10 kHz
Example: CALC LPLot: MMARK: X 2.5 MHz

Front Panel

Access. Marker

Marker Y Value
:CALQuI at e: LPLot : MARKer [ 1] | 2| 3| 4: Y?

This command queries and returnsthe current Y value for the selected marker. The
valueis returned in the Y-axis units of the current trace (typically dBc/HZz).

Range: -200.0 to 200.0 dBc/Hz, dB/Hz, Radians or Degrees, depending
on the type of marker.

Example: CALC. LPLot : MARK3: Y?

Front Panel

Access. Marker
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CONFigure Subsystem

The CONFigure commands are used with several other commands to control the
measurement process. The full set of commands are described in the section
“MEASure Group of Commands’ on page 107.

Selecting measurements with the CONFigure/FETCh/MEA Sure/READ
commands sets the instrument state to the defaults for that measurement and to
make a single measurement. Other commands are available for each measurement
to alow you to change: settings, view, limits, etc. Refer to:

SEN Se:<measurement>, SENSe:CHANnNel, SENSe:CORRection,
SENSe:DEFaults, SENSe:DEViation, SENSe:FREQuency, SENSe:PACKet,
SENSe:POWer, SENSe:RADio, SENSe:SYNC

CAL Culate:<measurement>, CAL Culate:CLIMits

DISPlay:<measurement>

TRIGger

TheINITiate[:IMMediate] or INITiate:RESTart commands will initiate the taking
of measurement data without resetting any of the measurement settings that you
have changed from their defaults.

Configure the Selected M easurement
: CONFi gur e: <neasur enent >

A CONFigure command must specify the desired measurement. It will set the
instrument settings for that measurement’s standard defaults, but should not
initiate the taking of data. The available measurements are described in the
MEA Sure subsystem.

PSA analyzers only

If CONFigureinitiates the taking of data, the data should be ignored. Other SCPI
commands can be processed immediately after sending CONFigure. You do not
need to wait for the CONF command to complete this 'false' data acquisition.

Configure Query
: CONFi gure?

The CONFigure query returns the name of the current measurement.
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DISPlay Subsystem

The DISPlay controls the selection and presentation of textual, graphical, and
TRACe information. Within a DISPlay, information may be separated into
individual WINDows.

Set the Display Line
: DI SP ay: MONi t or : W NDow: TRACe: Y: OLI Ne <anpl >
: DI SPl ay: MONi t or : W NDow. TRACe: Y: DLI Ne?

Defines the level of the display line, in the active amplitude unitsif no units are
specified.

Factory Preset: 2.5 divisions below the reference level

Range: 10 display divisions below the reference level to the reference
level

Default Unit: Current active units

Front Panel

Access. Display, Display Line

Control the Display Line

: DI SPl ay: MON t or : W NDow: TRACe: Y: DLI Ne: STATe OFF| N 0] 1
: DI SPl ay: MONi t or : W NDow: TRACe: Y: OLI Ne: STATe?

Turnsthe display line on or off.

Factory Preset:  Off

Front Panel
Access. Display, Display Line
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FETCh Subsystem

The FETCh? queries are used with several other commands to control the
measurement process. These commands are described in the section on the
“MEASure Group of Commands’ on page 107. These commands apply only to
measurements found in the MEA SURE menu.

This command puts selected data from the most recent measurement into the
output buffer (new dataisinitiated/measured). Use FETCh if you have aready
made a good measurement and you want to look at several types of data (different
[n] values) from the single measurement. FETCh saves you the time of re-making
the measurement. You can only fetch results from the measurement that is
currently active.

If you need to make a new measurement, use the READ command, which is
equivalent to an INITiate[:IMMediate] followed by a FETCh.

:FETCh <meas>? will return valid data only when the measurement is in one of
the following states:

idle
initiated
paused

Fetch the Current M easurement Results
: FETCh: <neasur enent >[ n] ?

A FETCh? command must specify the desired measurement. It will return the
valid results that are currently available, but will not initiate the taking of any new
data. You can only fetch results from the measurement that is currently selected.
The code number n selects the kind of results that will be returned. The available
measurements and data results are described in the “M EA Sure Group of
Commands’ on page 107.
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FORMat Subsystem

The FORMat subsystem sets a data format for transferring numeric and array
information.

M easurement Results for mat
: FORNat : MEASur e[ : DATA] ASG i | REAL32
: FCRvat : MEASUr e[ : DATA] ?

This command controls the format of measurement data that is transferred to a
remote user. The REAL and ASCII formats will format trace data in the current
amplitude units.

ASCII - Amplitude values arein ASCII, in amplitude units, separated by
commas. ASCII format reguires more memory than the binary formats.
Therefore, handling large amounts of this type of data, will take more time and
storage space.

Real 32 - Binary 32-bit real valuesin amplitude unit, in a definite length block.
Transfers of real data are done in abinary block format.

A definite length block of data starts with an ASCII header that begins with # and
indicates how many additional data points are following in the block. Suppose the
header is #512320.

» Thefirst digitinthe header (5) tells you how many additional digits/bytesthere
are in the header.

» The 12320 means 12 thousand, 3 hundred, 20 data bytes follow the header.

» Divide this number of bytes by your selected data format bytes/point, that is
divide by 4 for real32. In this example, if you are using real 32 then there are
3080 pointsin the block.

Factory Preset:  ASCII
Front Panel Access. Not Applicable. Thisisaremote command only.
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INSTrument Subsystem

This subsystem includes commands for querying and sel ecting instrument
measurement (personality option) modes.

Select Application by Number

;I NSTrunent : NSELect <i nt eger >
: I NSTr unent : NSELect ?

Select the measurement mode by its instrument number. The actual available
choices depends upon which applications areinstalled in the instrument.

ESA analyzers only
1=SA
3=GSM
4 = CDMA (cdmaOne)
14 = PNOI SE (Phase Noise)
202 = GSM EDGE
228 = BLUETOOTH
PSA analyzers only

1=SA

4 = CDMA (cdmaOne)
5=NADC

6=PDC

8 =BASIC

9 = WCDMA (3GPP)

10 = CDMAZ2K (cdma2000)
13 = EDGEGSM

14 = PNOI SE (phase noise)

If you are using the SCPI status registers and the analyzer mode is changed, the
status bits should be read, and any errors resolved, prior to switching modes. Error
conditions that exist prior to switching modes cannot be detected using the
condition registers after the mode change. Thisistrue unlessthey recur after the
mode change, although transitions of these conditions can be detected using the
event registers.

Changing modes resets all SCPI status registers and mask registers to their
power-on defaults. Hence, any event or condition register masks must be
re-established after amode change. Also note that the power up status bit is set by
any mode change, since that is the default state after power up.
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Example: INST:NSEL 4

Factory Preset:  Persistent state with factory default of 1

Range: 1 to x, where x depends upon which applications are installed.
Front Panel

Access: Mode

Select Application
ESA Series:

: I NSTrunent [ : SELect ]
“SA|*GSM | CDVA' | * PNA SE |  BLUETOOTH | ' EDCGE

PSA Series:

: I NSTrunent [ : SELect ]
SA| PNO SE| BASI C] CDVA| CDVA2K| EDGEGSM NADC| PDC WCDIVA

: I NSTrument [ : SELect] ?

Sel ect the measurement mode. The actual available choices depend upon which
modes (measurement applications) are installed in theinstrument. A list of the
valid choicesis returned with the INST:CAT? query.

Once an instrument mode is selected, only the commands that are valid for that
mode can be executed.

1= SA (PSA analyzers only)
4 = CDMA (cdmaOne)
5=NADC

6=PDC

8=BASIC

9=WCDMA (3GPP)

10 = CDMAZ2K (cdma2000)
13=EDGEGSM

14 = PNOISE (phase noise)

If you are using the status bits and the analyzer mode is changed, the status bits
should be read, and any errors resolved, prior to switching modes. Error conditions
that exist prior to switching modes cannot be detected using the condition registers
after the mode change. Thisistrue unless they recur after the mode change,
although transitions of these conditions can be detected using the event registers.

Changing modes resets all SCPI status registers and mask registers to their
power-on defaults. Hence, any event or condition register masks must be
re-established after a mode change. Also note that the power up status bit is set by
any mode change, since that is the default state after power up.
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Example: ESA Series analyzers: INST:SEL ‘CDMA’

Example: PSA Series analyzers: INST:SEL CDMA

Factory Preset:  Persistent state with factory default of Spectrum Analyzer
mode.

Front Panel

Access: Mode
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MEASure Group of Commands

This group includes the CONFigure, FETCh, MEASure, and READ commands
that are used to make measurements and return results. The different commands
can be used to provide fine control of the overall measurement process, like
changing measurement parameters from their default settings. M ost measurements
should be done in single measurement mode, rather than measuring continuously.

PSA analyzers only

The SCPI default for the format of any data output is ASCII. The format can be
changed to binary with FORMat:M EA Sure:DATA which transports faster over the
bus.

CONFigure, FETCh, MEASure, READ Interactions
These commands are all inter-related. See Figure 6-1 on page 108.

M easure Commands
: MEASUr e: <neasur enent >[ n] ?

Thisisafast single-command way to make a measurement using the factory
default instrument settings. These are the settings and units that conform to the
Mode Setup settings (e.g. radio standard) that you have currently selected.

« Stopsthe current measurement (if any) and sets up the instrument for the
specified measurement using the factory defaults.

« Initiates the data acquisition for the measurement.

» Blocks other SCPI communication, waiting until the measurement is complete
before returning results.

« |f thefunction does averaging, it is turned on and the number of averagesis set
to 10 (ESA analyzers only).

o After thedataisvalid it returnsthe scaar results, or the trace data, for the
specified measurement. The type of data returned may be defined by an [n]
valuethat is sent with the command.

The scalar measurement results will be returned if the optional [n] value is not
included, or isset to 1. If the[n] value is set to avalue other than 1, the selected
trace data results will be returned. See each command for details of what types
of scalar results or trace data results are available.

ASCII isthe default format for the data output. The binary data formats should
be used for handling large blocks of data since they are smaller and faster than
the ASCII format. Refer to the FORMat:DATA command for more
information.

If you need to change some of the measurement parameters from the factory
default settings you can set up the measurement with the CONFigure command.
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Use the commands in the SEN Se:<measurement> and

CAL Culate:<measurement> subsystems to change the settings. Then you can use
the READ? command to initiate the measurement and query the results.

See Figure 6-1.

If you need to repeatedly make a given measurement with settings other than the
factory defaults, you can use the commands in the SENSe:<measurement> and
CAL Culate:<measurement> subsystems to set up the measurement. Then use the
READ? command to initiate the measurement and query results.

Measurement settings persist if you initiate a different measurement and then
return to a previous one. Use READ:<measurement>? if you want to use those
persistent settings. If you want to go back to the default settings, use

MEA Sure:<measurement>?.

Figure 6-1 M easur ement Group of Commands
MEASure
READ
—— CONFigure — |— INITiate —— FETCh ——
) 4 A A 4

Start from Sets default Initialize Acquired data
Any Inst State state then taking of is calculated

waits data and returned

ABORt SENSe & CALCulate INITiate:RESTart
returns commands
to this change the
point settings from
the defaults ca8la

Configure Commands
: CONFi gur e: <neasur enent >

This command stops the current measurement (if any) and sets up the instrument
for the specified measurement using the factory default instrument settings. It sets
the instrument to single measurement mode but should not initiate the taking of
measurement data unless INIT:CONTinuous is ON. After you change any
measurement settings, the READ command can be used to initiate a measurement
without changing the settings back to their defaults. On ESA analyzers, the
CONFigure command also turns the averaging function on and sets the number of
averagesto 10 for all measurements.

The CONFigure? query returns the current measurement name.

108 Chapter 6



Language Reference
MEASure Group of Commands

Fetch Commands
: FETCh: <measur erment >[ n] ?

This command puts selected data from the most recent measurement into the
output buffer. Use FETCh if you have already made a good measurement and you
want to return several types of data (different [n] values, e.g. both scalars and trace
data) from a single measurement. FET Ch saves you the time of re-making the
measurement. You can only FETCh results from the measurement that is currently
active, it will not change to a different measurement.

If you need to get new measurement data, use the READ command, which is
equivaent to an INITiate followed by a FETCh.

The scalar measurement results will be returned if the optional [n] valueis not
included, or isset to 1. If the [n] value is set to avalue other than 1, the selected
trace dataresults will be returned. See each command for details of what types of
scalar results or trace data results are available. The binary data formats should be
used for handling large blocks of data since they are smaller and transfer faster
than the ASCII format. (FORMat:DATA)

FETCh may be used to return results other than those specified with the original
READ or MEASure command that you sent.

Read Commands
: READ: <neasur enent >[ n] ?

» Doesnot preset the measurement to the factory default settings. For example, if
you have previoudy initiated the ACP measurement and you send
READ:ACP?it will initiate a new measurement using the same instrument
settings.

« Initiates the measurement and puts valid datainto the output buffer. If a
measurement other than the current one is specified, the instrument will switch
to that measurement before it initiates the measurement and returns results.

For example, suppose you have previoudy initiated the ACP measurement, but
now you are running the channel power measurement. Then you send
READ:ACP? It will change from channel power back to ACP and, using the
previous ACP settings, will initiate the measurement and return results.

» Blocks other SCPI communication, waiting until the measurement is complete
before returning the results.

If the optional [n] value is not included, or is set to 1, the scalar measurement
results will be returned. If the [n] value is set to avalue other than 1, the
selected trace data results will be returned. See each command for details of
what types of scalar results or trace data results are available. The binary data
formats should be used when handling large blocks of data since they are
smaller and faster than the ASCII format. (FORMat:DATA)
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Phase Noise L og Plot M easurement

This measures the phase noise of asignal at a specified frequency range offset
from the main carrier signal. The results are plotted on a graph of phase noise
power against the log of the offset frequency. You must be in the Phase Noise
mode to use this command. Use INSTrument: SEL ect to set the mode.

The genera functionality of CONFigure, FETCh, MEASure, and READ are
described at the beginning of this section. See the SENSe:L PL ot commands for
more measurement related commands.

: FETCh: LPLot[ n] ?
:READ: LPLot[n] ?
:MEASure: LPLot[n] ?

Front Panel
Access.. Measure, Log Plot

After the measurement is selected, press
Restore Meas Defaults to restore factory defaults.

M easurement Results Available

n

Results Returned

0

No return value.

not specified or n=1

Returns seven comma-separated scalar values corresponding to the following
measurement results:

. Carrier Power (dBm)
. Carrier Frequency (Hz)

RMS Phase Noise over the entire smoothed trace (degrees)

Residual FM over the entire smoothed trace (Hz)

1
2
3
4. RMS Phase Noise over the entire smoothed trace (radians)
5
6. Spot Noise at the Start Offset Frequency (dBc/Hz)

7

. Spot Noise at the Stop Offset Frequency (dBc/Hz)

n=2

Returns three comma-separated scalar values corresponding to the following
measurement values:

1. Number of x/y value pairsin Trace 1
2. Number of x/y value pairsin Trace 2

3. Number of x/y value pairsin Trace 3

n=3

Returns a comma-separated list of the data points from Trace 1. The number of data
pointsin the trace depends on the implementation and the frequency range being
measured. This can be found by using the :L PLOT2? command (above):
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n Results Returned

n=4 Returns a comma-separated list of the data points from Trace 2. The number of data
points in the trace depends on the implementation and the frequency range being
measured. This can be found by using the :LPLOT2? command (above):

n=5 Returns a comma-separated list of the data points from Trace 3. The number of data
points in the trace depends on the implementation and the frequency range being
measured. This can be found by using the :LPLOT3? command (above):

n=6 Returns a comma-separated list of the data points which represent the values found on

each trace at each decade offset frequency. The pointsin thelist are returned in the
following order: Frequency Offset, Trace number 1 (yellow) amplitude, Trace number
2 (cyan blue) amplitude and Trace number 3 (magenta pink) amplitude. Any data
points that do not have an associated trace, or any data points that not covered by aa
particular frequency will return SCPI_NAN. The total number of values listed can be
calculated by multiplying the number of decades by 4, and adding 4.
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Monitor Spectrum

This measures the power levels across the specified spectral band using one of
three traces. By default, the analyzer’s entire range is measured.

The genera functionality of CONFigure, FETCh, MEASure, and READ are
described at the beginning of this section. See the SENSe:MONitor commands for
more measurement related commands.

: CONFi gure: MONi t or

: FETCh: MONi t or [ n]
: READ: MON t or [ n]

: MEASur e: MON t or [ n]

Front Panel

Access: Measure, Monitor Band/Channel

After the measurement is selected, press
Restore Meas Defaults to restore factory defaults.

M easurement Results Available

n

Results Retur ned

not specified or n=1 | Trace 1 data
2 Trace 2 data
3 Trace 3 data
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Phase Noise Spot Frequency M easurement

This measures the phase noise of asignal at a specified frequency offset from the
main carrier signal. You must be in the Phase Noise mode to use this command.
Use INSTrument:SEL ect to set the mode.

The general functionality of CONFigure, FETCh, MEASure, and READ are
described at the beginning of this section. See the SENSe: SFRequency commands
for more measurement related commands.

: FETCh: SFRequency[ n] ?
: READ SFRequency[ n] ?
: MEASur e: SFRequency[ n] ?

Front Panel
Access.. Measure, Spot Frequency

After the measurement is selected, press Restore Meas
Defaults to restore factory defaults.

M easurement Results Available

n

Results Retur ned

0

No return val ue.

not specified or n=1

Returns six comma-separated scalar values corresponding to the following
measurement results:

Carrier Power (dBm)

Carrier Frequency (Hz)

Initial carrier frequency (Hz)

Carrier frequency delta (Hz)

Upper or right SSB (Single Side Band) noise (dBc/Hz)
Average SSB (Single Side Band) noise (dBc/Hz)

n=2

N|jo g ~ w NP

Returns 101 comma-separated scalar values representing atrail of the measured
phase noise of the carrier signal.

n=3

8. Returns 101 comma-separated scalar values representing atrail of the measured
carrier frequencies.

n=4

9. Returns 101 comma-separated scalar values representing a trail of the measured
carrier powers.
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MMEM ory Subsystem

The purpose of the MM EMory subsystem isto provide access to mass storage
devices such asinternal or external disk drives. If mass storageis not specified in
the filename, the default mass storage specified in the M SIS command will be
used.

Refer alsoto :CALCulate and :TRACe subsystems for more trace and limit line
commands (ESA analyzers only).

Agilent ESA analyzers use two types of mass storage devices:
« 3.5inch disk drive (high density, 1.44 MBytes formatted) designated “A:"
» Part of flash memory and treated as a device designated “C:”

The MMEMory command syntax term <file_name> is a specifier having the form:
drive:name.ext, where the following rules apply:

o “drive” is*A:” or “C”

* “name” isaDOS file name of up to eight characters, letters (A-Z, a-z) and
numbers (0-9) only (lower case |etters are read as uppercase)

« “ext” isan optional file extension using the same rules as “name,” but consists
of up to three characterstotal. (The default file extension will be added if it is
not specified.)

Load a Log Plot Reference Trace from Disk
: MMEMbry: LPLot : LOAD: TRACe <tracenun®, <fil enane>

: MMEMbry: LPLot : LOAD: TRACe <t racenun®, <fil enane>

L oads the contents of a datafile to one of the traces. You must specify the
complete file name and path, for example A:\mytrace.|pt.

Example: :MMEM:LPL:LOAD:TRAC 2,“"C:MYTRACE.Ipt"

Remarks: See also the command
MMEMory:LPLot: STORe: TRA Ce<tracenum>,<filename>

Front Panel
Access: View/Trace, More 1 of 2, Load/Save, Drive
View/Trace, More 1 of 2, Load/Save, Filename
View/Trace, More 1 of 2, Load/Save, Load Trace
Remarks: Three separate actions have to be performed when using the

front panel keysto save afile. First the drive hasto be specified.
Then the file name has to be specified. Finaly you have to use
the Load Trace softkey to load the data to your specified trace.
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The two options when specifying the drive are A: (a standard
floppy disk) or C: (the analyzer’sinternal memory).

StorealLog Plot Reference Traceto Disk
: MMEMbry: LPLot : STORe: TRACe <t racenun®, <fil enane>
: MMEMbry: LPLot : STORe: TRACe <t racenun®, <fil enane>

Stores the contents of one of the traces to disk or to the analyzer’s own internal file
system for loading at a later time. You must specify the complete file name and
path, for example A:\mytrace.lpt.

Example: MMEM:LPL:STOR:TRAC 2,“C:MY TRACE.LPT”

Remarks: See also the command
:MMEMory:LPLot:LOAD:TRA Ce<tracenum>, filename>

Front Panel
Access: View/Trace, More 1 of 2, Load/Save, Drive
View/Trace, More 1 of 2, Load/Save, Filename
View/Trace, More 1 of 2, Load/Save, Save Trace
Remarks: Three separate actions have to be performed when using the

front panel keysto save afile. First the volume hasto be
specified. Then the file name has to be specified. Finally you
have to use the Save Trace softkey to save the data to your
specified file.

The two options when specifying the volume are A: (a standard
floppy disk) or C: (the instrument’s internal memory).

Chapter 6 115



Language Reference
READ Subsystem

READ Subsystem

The READ? commands are used with several other commands and are
documented in the section on the “MEA Sure Group of Commands” on page 107.

Initiate and Read M easurement Data
: READ: <neasur enent >[ n] ?

A READ? query must specify the desired measurement. It will cause a
measurement to occur without changing any of the current settings and will return
any valid results. The code number n selects the kind of results that will be
returned. The available measurements and data results are described in the
“MEASure Group of Commands’ on page 107.
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SENSe Subsystem

These commands are used to set the analyzer state parameters so that you can
measure a particular input signal. Some SENSe commands are only for use with
specific measurements found under the MEA SURE key menu or the “MEA Sure
Group of Commands” on page 107. The measurement must be active before you
can use these commands.

The SCPI default for the format of any data output is ASCII. The format can be
changed to binary with FORMat:DATA which transports faster over the bus.
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Display Average Noise L evel—M easurement Method

[ : SENSe] : DANL: MODE ATTenuat or | REMoval
[ : SENSe] : DANL: MODE?

Specifies which of the two possible methods of measuring DANL isto be used.
Setting the M ode to Attenuator causes the analyzer to attenuate any input signal to
such adegree that it disappears into the background noise. The noiselevel can then
be measured. Setting the M ode to Removal requiresthat the input cable be
physically disconnected form the analyzer before the measurement is made.

Factory Preset:  Attenuator

Remarks: Removal isthe more accurate method of measuring DANL, but
Attenuator is generally more convenient and is suitable for most
purposes.

Front Panel

Access. Input/Output, DANL Method

Default Reset

[: SENSe] : DEFaul t s
Restores personality Mode Setup defaults.

Front Panel
Access. Mode Setup
Remarks: This command sets all the SENSe defaults but has no effect on

the MEA Sure default settings. Use the
CONFigure:<measurement> command to set measurement
defaults.
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Frequency Commands

Carrier Frequency

[ : SENSe] : FREQuency: CARRI er <freqg>

[ : SENSe] : FREQuency: CARRi er ?

Specifies the frequency of the carrier.

Factory Preset: 50 MHz

Range: ESA E4401B: 9 kHz?to 1.58 GHz

ESA E4402B: 9 kHz?to 3.10 GHz
ESA E4404B: 9 kHz?t0 6.78 GHz
ESA E4405B: 9 kHz?to 13.3 GHz

ESA E4407B: 9 kHz?to 27.0 GHz
PSA E4443A: 3Hz106.78 GHz
PSA E4445A: 3 Hzto 13.3 GHz
PSA E4440A: 3 Hzto 27.0 GHz

4100 Hz with Option UKB
Front Panel
Access: FREQUENCY/Channel
Carrier Search

[ : SENSe] : FREQuency: CARR er : SEARch

Automatically searches for and tunes to the strongest signal within the currently
specified search span.

Front Panel
Access: FREQUENCY/Channel
Remarks: When Search Span is set to Auto, the analyzer searches the

entire spectrum above 100 Hz. When Search Span is set to
manual, the search is limited to the currently specified
frequency span centered on the current carrier frequency.
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Sear ch Span Automatic
[ : SENSe] : FREQuency: CARR er: SEARch: AUTO ON| OFF| 1| 0
[ : SENSe] : FREQuency: CARR er: SEARch: AUTO?

Specifies whether automatic setting of the frequency span is set to On or Off.
When Search Auto is set to On, the analyzer searches the entire spectrum above
100 Hz. When Search Auto is set to Off, the search is limited to the currently
specified frequency span centered on the current carrier frequency.

Factory Preset: On

Front Panel
Access: FREQUENCY/Channel

Sear ch Span
[ : SENSe] : FREQuency: CARR er: SEARch: SPAN <freq>
[ : SENSe] : FREQuency: CARR er: SEARch: SPAN?

Specifies the frequency range within which the analyzer will search for acarrier
wave.

Factory Preset: 10 kHz

Range: 100 Hz to 200 MHz

Remarks: Thisisonly applicable when automatic search span
([:SENS¢]:FREQuency:CARRIier:SEARch:AUTO) is set to Off.

Front Panel

Access: FREQUENCY/Channel

Signal Tracking
[ : SENSe] : FREQuency: CARR er: TRACK[ : STATe] CFF| QN 1] 0
[ : SENSe] : FREQuency: CARR er: TRACK[ : STATe] ?

Specifies whether or not the analyzer tracks a slowly drifting signal. When signal
tracking is Off, the analyzer measures at afixed frequency, When signal tracking is
On, the analyzer repeatedly measures the frequency of the carrier signal to check
for any change that might have occurred, and retunes to the new frequency if
necessary.

Factory Preset:  Off

Remarks: The repeated realignment of the carrier signal when signal
tracking is On causes measurements to take longer than when
signal tracking is Off.

Front Panel
Access: FREQUENCY/Channel
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Signal Tracking Drift Span
[ : SENSe] : FREQuency: CARRI er : TRACK: DSPan <val ue>
[ : SENSe] : FREQuency: CARRI er : TRACK: DSPan?

Specifies the span, as a percentage of the carrier frequency, within which the
frequency drift will be measured. For example, if adrift span of 12% is specified,
the signal will be tracked aslong as it remains within plus or minus 6% of the most
recent frequency measurement.

Factory Preset: 10%

Range: 10% to 25%

Remarks: Only available when signal tracking is On and the Spot
Frequency measurement is running.

Front Panel

Access: FREQUENCY/Channel

Signal Tracking Interval
[ : SENSe] : FREQuency: CARRi er : TRACK: | NTerval <val ue>
[ : SENSe] : FREQuency: CARRi er : TRACK: | NTerval ?

Specifies how often the analyzer retunesto a drifting carrier signal. If signal
tracking is On and Tracking Mode is set to Interval or to Both, this value specifies
the number of individual phase noise measurements that will be made before the
analyzer retunes to the carrier signal.

Factory Preset: 10

Range: 1to 100

Remarks: Only available when signal tracking is On, the Spot Frequency
measurement is running and Tracking Mode is set to Interval or
to Both.

Front Panel

Access: FREQUENCY/Channel
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Signal Tracking M ode

[ : SENSe] : FREQuency: CARR er: TRACK: METHod
| NTer val | TOLer ance| BOTH

[ : SENSe] : FREQuency: CARR er: TRACK: METHod?

Specifies how signal tracking operates. When Tracking Method is set to Interval,
the carrier frequency is checked every INTERVAL number of measurements.
When Tracking Method is set to Tolerance, the carrier frequency is checked
whenever the most recent phase error measurement deviates from the average
measurement by TOLERANCE dBc/Hz. The two modes can be combined by
specifying BOTH. In this case, retuning occurs either when INTERVAL
measurements have been made or when a measurement deviates from the average
by TOLERANCE dBc/Hz, depending on which happens first.

Factory Preset:  Tolerance

Range: Interval|Tolerance|Both

Remarks: Only available when signal tracking is On and the Spot
Frequency measurement is running.

Front Panel

Access. FREQUENCY/Channel, Tracking

Signal Tracking Tolerance
[ : SENSe] : FREQuency: CARR er: TRACK: TOLer ance <val ue>
[ : SENSe] : FREQuency: CARR er: TRACK: TOLer ance?

Specifieswhen the analyzer retunesto a drifting carrier signal. If signal tracking is
On and Tracking Mode is set to Tolerance or to Both, the analyzer retunes to the
carrier wave every time ameasurement is made that differs from the previous
measurement by TOLERANCE dBc/Hz.

Factory Preset: 10 dBc/Hz

Range: 0 dBc/Hz to 40 dBc/Hz

Remarks: Only available when signal tracking is On, the Spot Frequency
measurement is running and Tracking Mode is set to Tolerance
or to Both.

Front Panel

Access. FREQUENCY/Channel, Tracking
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Phase Noise L og Plot M easurements

Commands for querying the log plot measurement results and for setting to the
default valuesare found in the “M EA Sure Group of Commands’ on page 107. The
equivaent front panel keys for the parameters described in the following
commands are found under the Meas Setup key when the Log Plot measurement
has been selected from the MEASURE key menu.

L og Plot Number of Averages

[ SENSe] : LPLot : AVERage: COUNt  <i nt eger >

[ SENSe] : LPLot : AVERage: COUN ?

Specifies the number of measurements made when calculating the average result.
Factory Preset: 10

Range: 1to 1000

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup

L og Plot Average State
[ SENSe] : LPLot : AVERage: [ : STATe] ON| OFF| 1] 0
[ SENSe] : LPLot : AVERage[ : STATe] ?
Switches averaging on or off.
Factory Preset:  Off (Front panel preset)
On (:CONFigure via SCPI)

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup

L og Plot Averaging M ode Termination Control
[ SENSe] : LPLot : AVERage: TGO\t r ol ?

Queriesand returns the type of termination control used for the averaging function.
This determines the averaging action after the specified number of acquisitions
(average count) is reached.

REPeat - After reaching the average count, the averaging is reset and a new
average is started.
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Factory Preset: REPeat
Remarks: The Average Mode will always be set to Repeat.

Log Plot Resolution Bandwidth

[: SENSe] : LPLot : BANDw dt h| BW Dt h[ : RESol ut i on] ?
Queries and returns the resolution bandwidth.

Default Unit: Hz

Front Panel
Access. BW/Avg, Res BW

Log Plot Video Bandwidth

[ : SENSe] : LPLot : BANDw dt h| BW Dt h: VI Deo?
Queries the video bandwidth.

Default Unit: Hz

Front Panel
Access. BW/Avg, Video BW

Log Plot Video to Resolution Bandwidth Ratio

[ : SENSe] : LPLot : BANDw dt h| BW Dt h: VI Deo: RATi o <nurreri c>
[: SENSe] : LPLot : BANDw dt h| BW Dt h: VI Deo: RATi 0?
Specifiestheratio of the video bandwidth to the resolution bandwidth.

Factory Preset: 1.0

Range: 0.001to 10
Front Panel
Access: BW/Avg, VBW/RBW

Log Plot Type of Detection
[: SENSe] : LPLot : DETect or[: FUNCti on] ?
Queries and returns the detection mode.

Front Panel
Access: Det/Demod, Detector
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Log Plot Filtering
[ SENSe] : LPLot : FI LTeri ng: NONE| LI TTI e|] MEDi unj MAXi mum

This sets the video bandwidth/resol ution bandwidth to one of four predetermined
values (1.0, 0.3, 0.1 and 0.03).

Factory Preset:  None (VBW/RBW ratio = 1.000)

Remarks: You cannot query this command. To find out the current setting,
query the VBW/RBW parameter. See “Log Plot Video
Bandwidth” on page 124.

Front Panel
Access. Meas Setup, Filtering

Log Plot Start Offset
[ SENSe] : LPLot : FREQuency: OFFSet : STARt <freq>
[ SENSe] : LPLot : FREQuency: OFFSet : STARt ?

Specifies the frequency offset at which the measurement starts. The frequency is
measured relative to the carrier signal, and refers only to the upper sideband.

Factory Preset: ESA - 10 kHz without Option 1DR
ESA - 100 Hz with Option 1DR

PSA - 100 Hz
Range: 10 times smallest RBW to 1 decade |ess than Stop Offset
Remarks: You must be in the Phase Noise mode to use this command. Use

analyzer:SEL ect to set the mode.

Front Panel
Access. Span/X Scale

L og Plot Stop Offset
[ : SENSe] : LPLot : FREQuency: OFFSet : STCP <freqg>
[ : SENSe] : LPLot : FREQuency: OFFSet : STCP?

Specifies the frequency offset at which the measurement stops. The frequency is
measured relative to the carrier signal, and refers only to the upper sideband.

Factory Preset: 1 MHz

Range: 1 decade greater than Start Offset to nine decades greater than
Start Offset (but limited by analyzer’s range).

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.
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Front Panel
Access. Span/X Scale

Log Plot Span to Resolution Bandwidth Ratio

[ : SENSe] : LPLot : FREQuency: SPAN BANDwi dt h| BW Dt h[ : RESol ut i on]
:RATIi 0 <nurreri c>

[ : SENSe] : LPLot : FREQuency: SPAN BANDwi dt h| BW Dt h[ : RESol ut i on]
: RATI 0?

PSA Command only. Specifies theratio of the span to the resolution bandwidth.
Factory Preset: 106

Range: 2 t0 1000
Front Panel
Access. BW/Avg, Span/RBW

Log Plot Span to Resolution Bandwidth Ratio M ode

[ : SENSe] : LPLot : FREQuency: SPAN BANDwi dt h| BW Dt h[ : RESol ut i on]
- RATI o: AUTO ON| OFF| 1] O

[ : SENSe] : LPLot : FREQuency: SPAN BANDwi dt h| BW Dt h[ : RESol ut i on]
: RATI o: AUTO?

PSA Command only. Specifies whether the ratio of the span to the resolution
bandwidth is set automatically.

Factory Preset:  Auto
Remarks: When set to On or 1, the front panel will display ‘Auto’.
When set to Off or 0, the front panel will display ‘Man’.

Front Panel
Access. BW/Avg, Span/RBW

Log Plot Measurement Type
[: SENSe] : LPLot : METHod DANL| PN
[ : SENSe] : LPLot : METHod?

Determines whether you are measuring the phase noise of a signal or the noise
floor (DANL) of the analyzer. Measuring the phase noise of a signal isthe default,
and is the intended use of the measurement. However, it can be useful to measure
the noise floor of the analyzer so that you can compensate for thisin your
measurement. See “[:SENSe]:DANL:MODE AT Tenuator|REMoval” on page 118
for more details on the two different types of noise floor measurement.
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PN

When measuring the phase noise of asignal, some of the
measured phase noise is due to thermal noise generated by the
analyzer itself. By measuring the analyzer'sinternal noise, it can
be compensated for, thus giving more accurate resullts.

You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Meas Setup

L og Plot Smooth Trace
[ SENSe] : LPLot : SMot h <per cent age>
[ : SENSe] : LPLot : SMot h?

Specifies the amount of smoothing that is done after the measurement has been
completed. The smoothing function isalot faster than filtering, but it can cause
errorsif the noise changes rapidly with respect to frequency for example when
there are discrete signals present, such as harmonic spurs.

Factory Preset:
Range:

Remarks:

Front Panel
Access:

4%
0% to 16%

Changing the Smooth Trace parameter forces the smooth trace
to be recalculated. Thisforces al resultsto be recalculated.
There istherefore no need to perform afull restart.

You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Meas Setup
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Monitor Band/Channel M easur ement

Commands for querying the monitor band/channel measurement results and for
setting to the default values are found in the “MEA Sure Group of Commands” on
page 107. The equivalent front panel keys for the parameters described in the
following commands, are found under the Meas Setup key, after the

Monitor Band/Channel measurement has been selected from the MEASURE key
menul.

Monitor Band/Channel—Average Count
[ : SENSe] : MON t or : AVERage: COUNt  <i nt eger >
[ : SENSe] : MON t or : AVERage: COUN ?

Set the number of data acquisitions that will be averaged. After the specified
number of average counts, the averaging mode (terminal control) setting
determines the averaging action.

Factory Preset: 10

Range: 1to 1,000

Remarks: For ESA: You must be in the Bluetooth, cdmaOne, GSM or
Phase Noise mode to use this command. Use analyzer: SEL ect to
set the mode.

For PSA: You must bein the Phase Noise mode to use this
command. Use analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup, Avg Number

Monitor Band/Channel—Averaging Sate
[: SENSe] : MON t or : AVERage[ : STATe] CFF| ON 0] 1
[ : SENSe] : MON t or : AVERage[ : STATe] ?
Turn averaging on or off.
Factory Preset:  On for GSM, Bluetooth.
Off for cdmaOne and Phase Noise.

Remarks: For ESA: You must be in the Bluetooth, cdmaOne, GSM or
Phase Noise mode to use this command. Use analyzer: SEL ect to
set the mode.

For PSA: You must bein the Phase Noise mode to use this
command. Use analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup, Avg Number
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Monitor Band/Channel—Averaging Termination Control
[ SENSe] : MONi t or : AVERage: TGO\t r ol EXPonent i al | REPeat
[ SENSe] : MONi t or : AVERage: TOONt r ol ?

Select the type of termination control used for the averaging function. This
determines the averaging action after the specified number of data acquisitions
(average count) is reached.

Exponential - After the average count is reached, each successive data
acquisition is exponentially weighted and combined with the existing average.

Repeat - After reaching the average count, the averaging isreset and a new
average is started.

Factory Preset:  Exponential

Remarks: For ESA: You must bein the Bluetooth, cdmaOne, GSM or
Phase Noise mode to use this command. Use analyzer:SEL ect to
set the mode.

For PSA: You must be in the Phase Noise mode to use this
command. Use analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup, Avg Mode

Monitor Band/Channel—Frequency Span

[ SENSe] : MONi t or : FREQuency: SPAN <freq>

[ : SENSe] : MONi t or: FREQuency: SPAN?

Set the frequency span. Setting the span to 0 Hz puts the analyzer into zero span.

In ESA analyzers only, the maximum span is limited to 5 MHz whenever the
resolution bandwidth is set to a value of lessthan 1 kHz. This limitation does not
apply to PSA analyzers.

Factory Preset: ESA E4401B: 1.5 GHz
ESA E4402B: 3.0 GHz
ESA E4404B: 6.7 GHz
ESA E4405B: 13.2 GHz
ESA E4407B: 26.5 GHz
PSA E4443A: 6.78 GHz
PSA E4445A: 13.3 GHz
PSA E4440A: 27.0 GHz
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Range:

Default Unit:

Front Panel
Access:

ESA E4401B:
ESA E4402B:
ESA E4404B:
ESA E4405B:
ESA E4407B:
PSA E4443A:
PSA E4445A:
PSA E4440A:
Hz

100 Hz to 1.58 GHz
100 Hz t0 3.10 GHz
100 Hz t0 6.78 GHz
100 Hz to 13.3 GHz
100 Hz to 27.0 GHz
3 Hz1t06.78 GHz
3 Hzto13.3 GHz
3 Hzto 27.0 GHz

SPAN/X Scale, Span

or SPAN/X Scale, Zero Span

Monitor Band/Channel—Full Frequency Span
[ : SENSe] : MON t or : FREQuency: SPAN FULL

Set the frequency span to full scale.

In ESA analyzers only, the maximum span is limited to 5 MHz whenever the
resolution bandwidth is set to a value of lessthan 1 kHz. Thislimitation does not
apply to PSA analyzers.

Factory Preset:

Front Panel
Access:

ESA E4401B:
ESA E4402B:
ESA E4404B:
ESA E4405B:
ESA E4407B:
PSA E4443A:
PSA E4445A:
PSA E4440A:

15GHz
3.0 GHz
6.7 GHz
13.2 GHz
26.5 GHz
6.78 GHz
13.3 GHz
27.0 GHz

SPAN/X Scale, Full Span

Monitor Band/Channel—Zero Frequency Span
[ : SENSe] : MON t or : FREQuency: SPAN ZERO
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Set the frequency span to zero.

In ESA analyzers only, the maximum span is limited to 5 MHz whenever the
resolution bandwidth is set to a value of lessthan 1 kHz. This limitation does not
apply to PSA analyzers.

Factory Preset: ESA E4401B: 1.5 GHz
ESA E4402B: 3.0 GHz
ESA E4404B: 6.7 GHz
ESA E4405B: 13.2 GHz
ESA E4407B: 26.5 GHz
PSA E4443A: 6.78 GHz
PSA E4445A: 13.3 GHz
PSA E4440A: 27.0 GHz

Front Panel
Access. SPAN/X Scale, Zero Span

Monitor Band/Channel—Trace Points
[ SENSe] : MONi t or : SWEep: PO Nt s?
Allows you to query the number of trace points.

Factory Preset: 601

Range: Always 601
Front Panel
Access. Sweep

Monitor Band/Channel—Sweep Time
[ SENSe] : MONi t or : SWEep: Tl ME <val ue>
[ SENSe] : MONi t or : SWEep: Tl ME?
Specifies the sweep time of the measurement.
Factory Preset:  14.6 ms (automatically calculated)
Range: PSA only: 1 usto 6 ksecs

ESA only: 4 msto 4 ksecs

Front Panel
Access. Sweep
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Monitor Band/Channel—Time M ode

[: SENSe] : MONi t or : S\WWEep: TI ME: AUTO ON| GFF| 1] 0

[ : SENSe] : MON t or : SWEep: TI ME: AUTO?

Specifies whether the sweep time is set automatically or manually.
Factory Preset:  Auto

Remarks: If set to AUTO, the sweep time will be affected by the RBW
setting.

Front Panel

Access. Sweep

RF Power Commands

RF Mixer Maximum Power

[ : SENSe] : POVer [ : RF] : M Xer: RANGe[ : UPPer] <power >
[ : SENSe] : POver [ : RF] : M Xer : RANGe[ : UPPer] ?
Specifies the maximum power at the input mixer.

Factory Preset: 4 dBm

Range: —100 dBm to 10 dBm

Default Unit: dBm

Front Panel
Access. Input/Output, Advanced, Max Mixer Lvl [PSA]
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Spot Frequency M easurements

Commands for querying the spot frequency measurement results and for setting to
the default values are found in the “M EA Sure Group of Commands” on page 107.
The equivalent front panel keys for the parameters described in the following
commands, are found under the Meas Setup key, after the Spot Frequency
measurement has been selected from the MEASURE key menu.

Spot Frequency Number of Averages

[ : SENSe] : SFRequency: AVERage: CONt  <i nt eger >

[ : SENSe] : SFRequency: AVERage: COUNt ?

Specifies the number of measurements made when calculating the average result.
Factory Preset: 10

Range: 1to 1000

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup

Spot Frequency Average State

[ 1 SENSe] : SFRequency: AVERage[ : STATe] ON OFF| 1] 0
[ : SENSe] : SFRequency: AVERage[ : STATe] ?

Switches averaging On or Off.

Factory Preset:  Off

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup

Spot Frequency Averaging M ode Ter mination Control
[ 1 SENSe] : SFRequency: AVERage: TOONtr ol EXPonent i al | REPeat
[ : SENSe] : SFRequency: AVERage: TCONt r ol ?

Select the type of termination control used for the averaging function. This
determines the averaging action after the specified number of acquisitions (average
count) is reached.

Exponential - Each successive data acquisition after the average count is
reached, is exponentially weighted and combined with the existing average.
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Repeat - After reaching the average count, the averaging is reset and a new
average is started.

Factory Preset:  Exponential

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup

Spot Frequency Resolution Bandwidth
[ : SENSe] : SFREquency: BANDw dt h| BW Dt h[ : RESol uti on] ?
Queries and returns the resolution bandwidth.

Front Panel
Access. BW/Avg, Res BW

Spot Frequency Resolution Bandwidth Automatic
[ : SENSe] : SFREquency: BANDwi dt h| BW It h[ : RESol uti on] : AUTO?

Queries the resolution bandwidth mode. Thisis only available in the Monitor
Spectrum measurement.

Front Panel
Access: BW/Avg, Res BW

Spot Frequency Video Bandwidth
[ : SENSe] : SFREquency: BANDw dt h| BW Dt h: VI Deo?
Queries the video bandwidth.

Front Panel
Access. BW/Avg, Video BW

Spot Frequency Video Bandwidth Automatic
[ : SENSe] : SFREquency: BANDw dt h| BW Dt h: VI Deo: AUTO?

Queries the video bandwidth mode.

Remarks: This command is not available in Spot Frequency and Log Plot
measurements, and the soft key is grayed out.

Front Panel

Access. BW/Avg, Video BW
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Spot Frequency Video to Resolution Bandwidth Ratio

[ 1 SENSe] : SFREquency: BANDwi dt h| BW Dt h: VI Deo: RATi 0 <nureri c>
[ 1 SENSe] : SFREquency: BANDwi dt h| BW Dt h: VI Deo: RATi 0?

Specifies the ratio of the video bandwidth to the resolution bandwidth.

Factory Preset: 1.0

Range: 0.001to 10
Front Panel
Access: BW/Avg, VBW/RBW

Spot Frequency Type of Detection

[ : SENSe] : SFREquency: DETect or [ : FUNCti on] ?
Queries and returns the detection mode.

Factory Preset:  Average

Front Panel
Access: Det/Demod, Detector

Spot Frequency Measurement Type
[ 1 SENSe] : SFRequency: METHod DANL| PN
[ : SENSe] : SFRequency: METHod?

Determines whether you are measuring the phase noise of asignal or the noise
floor of the analyzer itself. The noise floor is referred to as DANL (displayed
average noise level). M easuring the phase noise of asignal isthe default, andisthe
intended use of the measurement. However, if your phase noise level islow, it can
be useful to measure the noise floor of the analyzer so that you can compensate for
thisin your measurement. See “[:SENSe]:DANL:MODE AT Tenuator|REM oval”
on page 118 for more details on the two different types of noise floor
measurement.

Factory Preset:  Phase Noise

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup, Meas Type
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Spot Frequency Phase Noise Optimization

PSA analyzers only

[ : SENSe] : SFRequency: PNCFr equency <freq>
[ : SENSe] : SFRequency: PNCFr equency?

The PSA spectrum analyzer has two different filters which it can use to measure
the phase noise. One filter is better suited to phase noise at small offsets, and the
other is better suited to larger offsets. Use this command to specify the cross-over
point from one filter to the other.

Factory Preset: 45 kHz
Range: 40 kHz to 60 kHz
Remarks: Thisisonly valid on the PSA series spectrum analyzers.

If you are measuring phase noise at a frequency offset between
40 kHz and 60 kHz, you can make one measurement with
:PNOFrequency greater than your measurement’s offset and
one with :PNOFrequency smaller. The lower of the two phase
noise figures is the more accurate.

You must be in the Phase Noise mode to use thiscommand. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup, Advanced, PhNoise opt f

Spot Frequency Phase Noise Optimization M ode

PSA analyzers only

[ : SENSe] : SFRequency: PNCFr equency: AUTO ON| CFF| 1] 0
[ : SENSe] : SFRequency: PNCFr equency: AUTO?

The PSA spectrum analyzer has two different filters which it can use to measure
the phase noise. One filter is better suited to phase noise at small offsets, and the
other is better suited to larger offsets. This command specifies whether the
crossover point from one filter to the other is controlled automatically or isunder
manual control.

Factory Preset:  On
Remarks: Thisisonly valid on the PSA series spectrum analyzers.

You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Remarks:

Front Panel
Access. Meas Setup, Advanced, PhNoise opt f
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Spot Frequency Offset
[ : SENSe] : SFRequency: SCFFset <val ue>
[ : SENSe] : SFRequency: SCFFset ?
Specifies the frequency offset at which the phase noise isto be measured.
Factory Preset: 10 kHz
Range: PSA series: 100 Hz to 100 MHz
ESA serieswith Opt. 1DR: 100 Hz to 100 MHz
ESA series without Opt. 1DR: 10 kHz to 100 MHz

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. FREQUENCY/Channel, Tracking, Tolerance

Resolution Bandwidth/Spot Frequency Offset Percent

[ 1 SENSe] : SFRequency: SCFFset : BANDwi dt h| BW Dt h[ : RESol ut i on]
RATi 0 <val ue>

[ 1 SENSe] : SFRequency: SCFFset : BANDwi dt h| BW Dt h[ : RESol ut i on]
:RATI 0?

The Resolution Bandwidth is specified as a percentage of the offset frequency.
This command allows you to specify this percentage value.

Factory Preset: 10
Range: 1to 30

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. Meas Setup, more, Advanced, RBW/Spot Offset %

Spot Frequency Sweep Time

[ : SENSe] : SFRequency: SWEep: Tl ME <val ue>
[ : SENSe] : SFRequency: SVEep: Tl ME?
Specifies the sweep time of the measurement.
Factory Preset: 5ms

Range: Imstols

Remarks: You must be in the Phase Noise mode to use this command. Use
analyzer:SEL ect to set the mode.
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Front Panel
Access. Sweep

Spot Frequency Sweep Time Mode

[ : SENSe] : SFRequency: SWeep: TI ME: AUTO ON| OFF| 1] 0

[ : SENSe] : SFRequency: SVEep: Tl ME: AUTO?

Specifies whether the sweep time is set automatically or manually.
Factory Preset:  Auto

Remarks: You must be in the Phase Noise mode to use thiscommand. Use
analyzer:SEL ect to set the mode.

Front Panel
Access. Sweep
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Agilent Customer Assistance

Agilent Customer Assistance

By internet, phone, or fax, get assistance with all your test and measurement needs.

Table 7-1 Contacting Agilent

Onlineassistance: www. agi | ent . com fi nd/ assi st

United Sates
(tel) 1 800 452 4844

Latin America

New Zealand
(tel) 0 800 738 378
(fax) (+64) 4 495 8950

Japan

(tel) (305) 269 7500
(fax) (305) 269 7599

(tel) (+81) 426 56 7832
(fax) (+81) 426 56 7840

Canada

Australia

Asa Call Center Numbers

(tel) 1877 894 4414
(fax) (905) 282-6495

(tel) 1 800 629 485
(fax) (+61) 3 9210 5947

Europe
(tel) (+31) 20 547 2323
(fax) (+31) 20 547 2390

Country Phone Number Fax Number
Singapore 1-800-375-8100 (65) 836-0252
Malaysia 1-800-828-848 1-800-801664
Philippines (632) 8426802 (632) 8426809
1-800-16510170 (PLDT Subscriber 1-800-16510288 (PLDT
Only) Subscriber Only)
Thailand (088) 226-008 (outside Bangkok) (66) 1-661-3714
(662) 661-3999 (within Bangkok)
Hong Kong 800-930-871 (852) 2506 9233
Taiwan 0800-047-866 (886) 2 25456723
People’s Republic of | 800-810-0189 (preferred) 10800-650-0121
China 10800-650-0021
India 1-600-11-2929 000-800-650-1101
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A

active license key, 18
how to locate, 18
advanced functions
Meas Setup, 82
Agilent Technologies URL, 3
Amplitude menu map, 43, 44, 45
AMPLITUDE Y Scale
Delta Freq, 73
front-panel key, 73
Phase Noise, 73
Ref Position, 73
Ref Value, 73
AMPLITUDE Y Scale menu, 43,
44, 45
Annotation
Display, 75
applications, selecting, 104, 105
ASCII data format, 103
average
counts, 133
spot frequency, 133
average count
log plot, 123
average mode, 81
Averages
viewing, 75
averaging, 24
log plot, 123
monitor band/channel, 128, 129
spot frequency, 133
Avg Mode key, 81
Avg Number
Meas Setup, 81

B

bandwidth
resolution BW, 134
setting resolution BW, 124, 134
setting video BW, 124, 134
span ratio, 126
video BW, 134
video BW ratio, 124, 135
blank trace, 90
both
tracking mode, 77

C

cancellation
Meas Setup, 83
reference trace, 83
threshold, 83
Carrier Freq key, 76
Carrier Search, 76
carrier search
search span, 76

carrier signal

tracking drift, 120, 121, 122
carrier signal frequency, 119
carrier signal search, 119, 120
carrier signal search span, 120
changing

instrument settings, 117
Channel menu map, 50, 51
Choose Option key, 18
commands

CONFigure, 108

FETCh, 109

MEASure, 107

READ, 109
compatibility, 12
CONFigure command use, 107
CONFigure commands, 108
continuous measurement, 89
continuous sweep, 89
copy trace

log plot, 96
copying the utility to memory, 14,

16

current measurement, 100

D

DANL, 118
measuring, 78
spot frequency, 135
DANL cancellation, 95
delta, 95
DANL floor
example measurement, 27
log plot, 27
DANL floor noise measurement,
81
DANL measurement, 126
DANL method, 78
attenuation, 78
removal, 78
DANL noise
measuring, 78
data format, 103
data from measurements, 107
decade table, 96
Meas Setup, 83
default settings
restoring, 81, 86
default values, setting remotely,
108
defaults, 118
delta, 79
marker, 98
Delta Freq
AMPLITUDE Y Scale, 73
Ref Value, 73
Scale/Div, 73

demodulation functions, 74
Det/Demod

front-panel key, 74
detection mode, 124, 135
detection type, 124, 135
disk drive commands, 114
Display, 75

Annotation, 75

front-panel key, 75

Full Screen, 75

Graticule, 75

menu, 75

Preferences, 75

Tolerance Limits, 75

View Avg, 75
display

display line, 101
display average noise level, 118
display commands, 101
Display menu map, 46, 47, 48, 49
drift span, 76
drifting signals, 26, 120, 121, 122

tracking, 76

E
equipment required, 12

F

Factory Preset key, 87
FETCh command use, 107
FETCh commands, 109
files

traces, 114, 115
Filtering

Little, 82

Maximum, 83

Medium, 82

None, 82
filtering, 24

log plot, 125

Meas Setup, 82
format, data, 103
frequency

carrier search, 119, 120

carrier search span, 120

carrier signal, 119

span, 129, 130

start offset, 125

stop offset, 125
FREQUENCY Channel

front-panel key, 76
FREQUENCY Channel menu

map, 50, 51

frequency error, 79
frequency span

full, 130

setting, 129

Index
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zero, 130

front-panel key
AMPLITUDE Y Scale, 73
Det/Demod, 74

Display, 75

FREQUENCY Channel, 76
Input, 78

Input/Output, 78

Marker, 79

Meas Setup, 81
MEASURE, 84

MODE, 85

Mode Setup, 86

Preset, 87

SPAN X Scale, 88
Sweep Menu, 89
Trace/View
View/Trace. See front panel key
Trace/View
Full Screen
Display, 75

G

graphical view, 90
Graticule

Display, 75
GSM Mode defaults, 118

1
Input, 78

max mixer level, 78
Input front-panel key, 78
Input/Output

Advanced, 78

Max Mixer Level, 78

max mixer level, 78
input/output, 78
Input/Output front-panel key, 78
Install Now key, 18
Installer menu map, 52, 53
installing the utility, 14, 16
instrument configuration, 104
interval

tracking mode, 76, 77

J
jitter
noise, 79

L

Little

Filtering, 82
load/save, 91
loading

traces from file, 114
loading files, 91

loading trace data, 91
log plot, 84, 95
average count, 123
copy trace, 96
DANL floor, 27
filtering, 125
method, 126
noise cancellation, 29
phase noise, 123
resolution bandwidth, 124
smooth trace, 127
span/rbw ratio, 126
start offset, 125
stop offset, 125
swap traces, 97
trace mode, 96
video bandwidth, 124
video/rbw ratio, 124
log plot - averaging mode, 123
log plot measurement, 110, 123
log plot measurements, 23

M

making measurements, 107
Marker, 79
All Off, 80
marker, 98, 99
delta, 79
normal, 79
off, 79
Residual FM, 79
RMS noise, 79
RMS noise degrees, 79
RMS noise jitter, 79
RMS noise radians, 79
select marker, 79
table, 80
trace, 79
trace number, 99
X axis position, 99
Y axis position, 99
Marker front-panel key, 79
marker table, 98
markers, 98
mass storage commands, 114
Max Mixer Level, 78
max mixer level
input, 78
input/output, 78
Maximum
Filtering, 83
maximum power to mixer, 132
Meas, 81
Meas Setup
advanced functions, 82
Avg Number, 81
cancellation, 83

decade table, 83

filtering, 82

Meas Type, 81

Monitor Spectrum, 56, 57, 58

PhNoise Opt f, 82

RBW/spot offset, 82

reference trace, 83

Restore Meas Defaults, 81

smoothing, 82

spot offset, 81

table index, 82

threshold, 83
Meas Setup front-panel key, 81
Meas Type

Meas Setup, 81
meas type

DANL floor, 81

phase noise, 81
measure, 84
MEASure command use, 107
MEASure commands, 107
MEASURE front-panel key, 84
MEASURE menu map, 54, 55
measurement, 84

log plot, 123

query current, 100

spot frequency, 133
measurement format, 103
measurement modes

selecting, 104, 105
measurement points, 89
measurements

CONF/FETC/MEAS/READ

commands, 107

getting results, 107

log plot, 110

monitor band/channel, 112, 128

setting default values remotely,

108

spot frequency, 113
Medium

Filtering, 82
memory commands, 114
menu map

Amplitude, 43, 44, 45

Channel, 50, 51

Display, 46, 47, 48, 49

FREQUENCY Channel, 50, 51

Installer, 52, 53

MEASURE, 54, 55

Mode Setup, 60

Monitor Spectrum, 56, 57, 58

Noise Cal, 59

SPAN X Scale, 61, 62, 63

Sweep, 64, 65

Trace, 67, 68, 69

Trig, 66
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View/Trace, 67, 68, 69
method
log plot, 126
spot frequency, 135
mixer
maximum input power, 132
mixer level
maximum, 78
mode
phase noise, 85
MODE front-panel key, 85
Mode Preset key, 87
Mode Setup
Restore Mode Setup Defaults,
86
mode setup
properties, 86
Mode Setup front-panel key, 86
Mode Setup menu map, 60
monitor
sweep time, 131, 132
trace points, 131
monitor band/channel - average
count, 128
monitor band/channel - averaging
state, 128
monitor band/channel - averaging
termination control, 129
monitor band/channel
measurement, 112, 128
monitor band/channel
See also MON
Monitor Spectrum, 84
Meas Setup, 56, 57, 58
menu map, 56, 57, 58
moving data between traces, 90

N

noise
measuring, 78
Noise Cal menu map, 59
Noise cancellation
example measurement, 27, 29
noise cancellation, 95
delta, 95
example measurement, 29
log plot, 29
noise floor
checking, 26
noise jitter, 79
None
Filtering, 82
normal, 79
numerical view, 90

(@]
offset

spot frequency, 137
offset start

log plot, 125
offset stop

log plot, 125
operations on traces, 90
optimization

spot frequency, 136

P

personalities

selecting, 104, 105
Phase Noise

AMPLITUDE Y Scale, 73

Ref Value, 73
phase noise

degrees, 98

frequency, 98

jitter, 98

log plot, 123

radians, 98

spot frequency, 133
phase noise cancellation, 83
phase noise measurement, 81,

110, 113
phase noise measurement
information, 32

phase noise mode, 85
PhNoise Opt f

Meas Setup, 82
points

sweep, 89
position

marker, 98, 99
Preferences

Display, 75
preset

factory, 87

mode, 87

user, 87
Preset front-panel key, 87
properties

mode setup, 86

R

raw trace, 90
RBW, 137
RBW/spot offset
Meas Setup, 82
READ command use, 107
READ commands, 109
real number data format, 103
Ref Position
AMPLITUDE Y Scale, 73
Ref Value
AMPLITUDE Y Scale, 73
Delta Freq, 73

Phase Noise, 73
Reference (View) trace, 90
reference trace

cancellation, 83

Meas Setup, 83
Residual FM, 79
Resolution Bandwidth, 137
resolution bandwidth

log plot, 124

on/off, 134

setting, 124, 134

spot frequency, 134
Restore Meas Defaults

Meas Setup, 81
Restore Mode Setup Defaults

Mode Setup, 86
results format, 103
RMS noise, 79
RMS noise degrees, 79
RMS noise jitter, 79
RMS noise radians, 79
RMS phase noise, 23

S

saving files, 91
saving trace data, 91
Scale/Div
Delta Freq, 73
search
carrier signal, 119, 120
Search Span, 76
search span
carrier signal, 120
See “Log Plot Video Bandwidth”
on page 658., 125
select marker, 79
SENSe defaults, 118
setting
Avg Mode, 81
carrier frequency, 76
carrier search, 76
Signal tracking, 76
Signal tracking mode, 76
both, 77
interval, 76, 77
tolerance, 76, 77
single frequency measurements,

single measurement, 89
single sweep, 89
smooth trace

log plot, 127
smoothed trace, 90
smoothing, 24

Meas Setup, 82
span

carrier signal search, 120

Index
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Span key
ref value, 88
scale/div, 88
start offset, 88
stop offset, 88
span setting, 129, 130
SPAN X Scale front-panel key, 88
SPAN X Scale menu map, 61, 62,
63
span/resolution bandwidth ratio,
126
log plot, 126
spectrum, monitor, 84
spot frequency, 84
average, 133
average number of counts, 133
DANL, 135
method, 135
offset, 137
optimization, 136
phase noise, 133
resolution bandwidth, 134
sweep time, 137, 138
video bandwidth, 134
video/rbw ratio, 135
spot frequency - averaging mode,
133
spot frequency measurement,
113, 133
spot frequency measurements, 24
spot offset
Meas Setup, 81
start offset

log plot, 125
state

changing, 117
stop offset

log plot, 125
storing

traces to file, 115
swap traces
log plot, 97
sweep, 89
continuous, 89
points, 89
single, 89
Sweep Menu front-panel key, 89
Sweep menu map, 64, 65

sweep time, 89

monitor, 131, 132

spot frequency, 137, 138
system noise floor, 26

T

table

marker, 80
Table 7-1 on page 137, 13
table index

Meas Setup, 82
threshold

cancellation, 83

Meas Setup, 83
tolerance

tracking drift, 77

tracking mode, 76, 77
Tolerance Limits

Display, 75
trace, 79, 90

blank, 90

marker number, 99

Reference (View), 90
trace format, 103
trace mode

log plot, 96
trace points

monitor, sweep

trace points, 131

Trace/View front-panel key
traces

loading from file, 114

moving data between, 90

storing to file, 115
tracking, 120

drift span, 121

tracking a drifting signal, 120,

121, 122
tracking interval, 121
tracking mode, 122
both, 77
interval, 76, 77
tolerance, 76, 77
tracking signals, 76
drift span, 76
tolerance, 77
tracking tolerance, 122

U

Uninstall Now, 19

URL (Agilent Technologies), 3
User Preset key, 87

using the utility, 23

\Y

video bandwidth
log plot, 124
on/off, 134
setting, 124, 134
spot frequency, 134
video/resolution bandwidth ratio,
124, 135
log plot, 124
spot frequency, 135
View averages, 75
View Avg
Display, 75
view commands, 101
View/Trace
blank trace, 90
graphical view, 90
load/save, 91
numerical view, 90
operations, 90
raw trace, 90
Reference (View) trace, 90
smoothed trace, 90
trace, 90
View/Trace front-panel key. See
Trace/View front-panel key
View/Trace menu map, 67, 68, 69

X
X axis position
marker, 99

Y

Y axis position
marker, 99

z
zero span, 130
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